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ABSTRACT

According to one example, a tibial prosthesis that optionally includes a
baseplate and a tibial keel. The baseplate optionally including: a distal surface sized
and shaped to substantially cover a proximal resected surface of a tibia; a proximal
surface opposite the distal surface, the proximal surface having a lateral
compartment and a medial compartment opposite the lateral compartment; a
periphery extending between the distal surface and the proximal surface; a first
pocket formed in the baseplate and recessed from the distal surface, wherein the first
pocket is configured to receive a bone cement therein; a second pocket formed in
the baseplate and recessed from the first pocket, wherein the second pocket is
configured to receive a portion of the bone cement. The tibial keel extending distally

from the distal surface to define a longitudinal tibial keel axis.
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TIBIAL PROSTHESIS WITH DISTAL FEATURES FOR CEMENTED
FIXATION

FIELD
[0001] The present subject matter relates to orthopedic prostheses and, more

particularly, to tibial prostheses such as baseplates used in knee arthroplasties.

BACKGROUND
[0002] Orthopedic procedures and prostheses are commonly utilized to repair
and/or replace damaged bone and tissue in the human body. For example, a knee
arthroplasty can be used to restore natural knee function by repairing damaged or
diseased articular surfaces of the femur and/or tibia. An incision is made into the
knee joint to expose the bones comprising the joint. Cut guides are used to guide
the removal of the articular surfaces that are to be replaced. Prostheses are used to
replicate the articular surfaces. Knee prostheses can include a femoral component
implanted on the distal end of the femur, which articulates with a tibial bearing
component and a tibial component (sometimes called a tibial tray or tibial baseplate)
implanted on the proximal end of a tibia. Together these components replicate the
function of a healthy natural knee. Various types of arthroplasties are known
including a total knee arthroplasty, where all of the articulating compartments of the

joint are repaired with prosthetic components.

OVERVIEW
[0003]  This disclosure pertains generally to tibial prostheses used in a knee
arthroplasty including a total knee arthroplasty. The present inventors have
recognized, among other things, a tibial baseplate including distal features that can
facilitate better bonding with bone cement such that the tibial baseplate can be
fixedly retained on the proximal tibia. Better bonding can reduce micro-motion of
the tibial baseplate and can provide better overall durability for the tibial baseplate.

Furthermore, present inventors have recognized the distal features can provide for a
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greater rigidity and torsional strength for the tibial baseplate. Additionally, the
present inventors contemplate apparatuses and systems that allow a surgeon to
prepare the tibia during surgery but allow the surgeon to choose intraoperatively
between a cemented apparatus or a non-cemented apparatus. In particular, the
cemented apparatus and the non-cemented apparatus can share a same or similar
stock size and can share a same or similar tibial keel and/or fin geometry (e.g., a
substantially same distal profile, shape, size, etc. in two or more dimensions).
Systems of different stock sizes of the cemented apparatuses and different stock
sizes of the non-cemented apparatuses are provided herein. However, these can
share substantially a same geometry according to a stock size. As an example, the
surgeon has the option intraoperatively switching from a non-cemented apparatus of
a first stock size to a cemented apparatus of the same first stock size. This can
reduce surgical complexity and time.

[0004]  Additional features and benefits of the various examples provided herein
will be discussed and/or will be apparent to one of ordinary skill in the art.

[0005] To further illustrate the apparatuses, systems and methods disclosed
herein, the following non-limiting examples are provided, and which are referred to
below as techniques. Parts or all of these examples/techniques can be combined in
any manner.

[0006] In some aspects, the techniques described herein relate to a tibial
prosthesis for a knee arthroplasty optionally including: a baseplate including: a
distal surface sized and shaped to substantially cover a proximal resected surface of
a tibia; a proximal surface opposite the distal surface, the proximal surface having a
lateral compartment and a medial compartment opposite the lateral compartment; a
periphery extending between the distal surface and the proximal surface; a first
pocket formed in the baseplate and recessed from the distal surface, wherein the first
pocket is configured to receive a bone cement therein; a second pocket formed in
the baseplate and recessed from the first pocket, wherein the second pocket is
configured to receive a portion of the bone cement; and a tibial keel extending

distally from the distal surface to define a longitudinal tibial keel axis.

Date Regue/Date Received 2023-08-10



[0007] In some aspects, the techniques described herein relate to a tibial
prosthesis such as described previously optionally including, further a plurality of
fins spanning a junction between the tibial keel and the distal surface.

[0008] In some aspects, the techniques described herein relate to a tibial
prosthesis such as described previously optionally including, wherein the plurality
of fins are angled anterior-posterior and medial-lateral to form a flute on a posterior
of the tibial keel.

[0009] In some aspects, the techniques described herein relate to a tibial
prosthesis such as described previously optionally including, wherein the tibial keel
includes a second flute and a third flute each extending to a distal tip of the tibial
keel, wherein the second flute and the third flute are connected by a anterior fin on
an anterior of the tibial keel.

[0010] In some aspects, the techniques described herein relate to a tibial
prosthesis such as described previously optionally including, wherein the plurality
of fins form an angle of substantially 126 degrees for the flute, and wherein the
second flute and the third flute each have an angle of substantially less than 126
degrees.

[0011] In some aspects, the techniques described herein relate to a tibial
prosthesis such as described previously optionally including, wherein the tibial keel
is configured to form a press-fit with the tibia such that a cement mantel extends
around only a portion of the tibial keel.

[0012] In some aspects, the techniques described herein relate to a tibial
prosthesis such as described previously optionally including, wherein the second
pocket includes an undercut so that an opening to the second pocket is smaller than
a proximal surface that forms a bottom of the second pocket.

[0013] In some aspects, the techniques described herein relate to a tibial
prosthesis such as described previously optionally including, wherein the second
pocket includes four pockets located at, respectively, a posterior-medial corner, a

posterior-lateral comer, an anterior-lateral corner and an anterior-medial comer.
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[0014] In some aspects, the techniques described herein relate to a tibial
prosthesis such as described previously optionally including, wherein each of the
four pockets a curvature along a least an exterior facing side that substantially
matches a curvature of the periphery at a corresponding location.

[0015] In some aspects, the techniques described herein relate to a tibial
prosthesis system optionally including: a plurality of prostheses, each of the
plurality of prosthesis including: a baseplate including: a distal surface sized and
shaped to substantially cover a proximal resected surface of a tibia; a proximal
surface opposite the distal surface, the proximal surface having a lateral
compartment and a medial compartment opposite the lateral compartment; and a
periphery extending between the distal surface and the proximal surface; wherein a
size of each of the plurality of prostheses differ with respect to the distal surface, the
proximal surface and the periphery; and a tibial keel extending distally from the
distal surface to a dome shaped distal tip, wherein the tibial keel has an elongate
length as measured proximal-distal and defines a longitudinal tibial keel axis
extending along the elongate length, wherein the elongate length increases in a step-
wise manner with an increase in the size the plurality of prostheses with respect to
the distal surface, the proximal surface and the periphery.

[0016] In some aspects, the techniques described herein relate to a system such
as described previously optionally including, further a plurality of fins spanning a
junction between the tibial keel and the distal surface.

[0017] In some aspects, the techniques described herein relate to a system such
as described previously optionally including, wherein the plurality of fins are angled
anterior-posterior and medial-lateral to form a flute on a posterior of the tibial keel.
[0018] In some aspects, the techniques described herein relate to a system such
as described previously optionally including, wherein the tibial keel includes a
second flute and a third flute each extending to a distal tip of the tibial keel, wherein
the second flute and the third flute are connected by a anterior fin on an anterior of

the tibial keel.
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[0019] In some aspects, the techniques described herein relate to a system,
wherein each of the plurality of prosthesis optionally includes: a first pocket formed
in the baseplate and recessed from the distal surface, wherein the first pocket is
configured to receive a bone cement therein; and a second pocket formed in the
baseplate and recessed from the first pocket, wherein the second pocket is
configured to receive a portion of the bone cement; wherein the second pocket
includes an undercut so that an opening to the second pocket is smaller than a
proximal surface that forms a bottom of the second pocket.

[0020] In some aspects, the techniques described herein relate to a system such
as described previously optionally including, wherein the second pocket includes
four pockets located at, respectively, a posterior-medial corner, a posterior-lateral
corner, an anterior-lateral comer and an anterior-medial corner.

[0021] In some aspects, the techniques described herein relate to a tibial
prosthesis system optionally including: a first tibial prosthesis including: a first
proximal surface; a first distal surface opposite the first proximal surface, the first
distal surface sized and shaped to substantially cover a proximal resected surface of
a tibia; at least one pocket formed in the first tibial prosthesis and recessed from the
first distal surface, wherein the at least pocket is configured to receive a bone
cement therein; a first keel extending distally from the first distal surface; and a first
plurality of fins spanning a junction between the first keel and the first distal
surface; and a second tibial prosthesis including: a second proximal surface; a
second distal surface opposite the second proximal surface, the second distal surface
sized and shaped to substantially cover the proximal resected surface of the tibia; a
first layer of porous material forming at least a majority of the second distal surface;
a second layer of nonporous material forming at least a portion of the second tibial
prosthesis; a second keel extending distally from the second distal surface; and a
second plurality of fins spanning a junction between the second keel and the second
distal surface; wherein the first keel and first plurality of fins share a substantially

same geometry as the second keel and the second plurality of fins.
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[0022] In some aspects, the techniques described herein relate to a system such
as described previously optionally including, wherein the substantially same
geometry includes at least two of: an elongate length as measured proximal-distal, a
distal end profile, and a medial-lateral width.

[0023] In some aspects, the techniques described herein relate to a system such
as described previously optionally including, wherein the first plurality of fins are
angled anterior-posterior and medial-lateral to form a first flute on a posterior of the
first tibial keel, wherein the second plurality of fins are angled anterior-posterior and
medial-lateral to form a first flute on a posterior of the second tibial keel, and
wherein the first flute of the first tibial prosthesis and the first flute of the second
tibial prosthesis have substantially a same angle.

[0024] In some aspects, the techniques described herein relate to a system such
as described previously optionally including, wherein the first plurality of fins are
relatively thinner than the second plurality of fins.

[0025] In some aspects, the techniques described herein relate to a system such
as described previously optionally including, wherein the first tibial keel includes a
second flute and a third flute each extending to a distal tip of the first tibial keel,
wherein the second tibial keel includes a second flute and a third flute each
extending to a distal tip of the tibial keel, wherein the second flute and the third flute
of the first tibial keel share substantially a same geometry as the second flute and

the third flute of the second tibial keel.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026] In the drawings, which are not necessarily drawn to scale, like numerals
can describe similar components in different views. Like numerals having different
letter suffixes can represent different instances of similar components. The
drawings illustrate generally, by way of example, but not by way of limitation,
various examples discussed in the present document.
[0027] FIGS. 1A-1E are plan views of a tibial baseplate from various

perspectives according to an example of the present application.
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[0028] FIGS. 1F-1K are various cross-sectional views of the tibial baseplate of
FIGS. 1A-1E according to an example of the present application.

[0029] FIG. 2 illustrates a system including a plurality of tibial baseplates with
keels of different proximal-distal lengths according to an example of the present
application.

[0030] FIG. 2A is a chart of changes in the proximal-distal lengths of the keel as
compared with a standard size of the tibial baseplate according to an example of the
present application.

[0031] FIGS. 3A-8B shows a system that provides for various sizes of tibial
baseplates including those configured for both non-cemented and cemented fixation
to the tibia, the tibial baseplates can have a same standard size (both non-cemented
and cemented versions) and can share a substantially same distal profile with respect

to the keel and plurality of fins according to an example of the present application.

DETAILED DESCRIPTION
[0032] The present application relates tibial prostheses, in particular, tibial
baseplates and systems. This application focuses on distal aspects and features of
the tibial baseplate as further discussed herein. As discussed previously, these distal
features can improve fixation and the durability of the tibial baseplate among other
benefits.
[0033] As used herein, the terms “proximal” and “distal” should be given their
generally understood anatomical interpretation. The term “proximal” refers to a
direction generally toward the torso of a patient, and “distal” refers to the opposite
direction of proximal, i.e., away from the torso of a patient. It should be understood
that the use of the terms “proximal” and “distal” should be interpreted as though the
patient were standing with the knee joint in extension despite the apparatuses
described herein generally being used with the knee joint in flexion. The intent is
to differentiate the terms “proximal” and “distal” from the terms “anterior” and
“posterior”. As used herein, the terms “anterior” and “posterior” should be given

their generally understood anatomical interpretation. Thus, “posterior” refers to a
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rear of the patient, e.g., a back of the knee. Similarly, “anterior” refers to a front of
the patient, e.g., a front of the knee. Thus, “posterior” refers to the opposite
direction of “anterior”. Similarly, the term “lateral” refers to the opposite direction
of “medial”. The term “medial-lateral” means medial to lateral or lateral to medial.
The term “proximal-distal” means proximal to distal or distal to proximal. The term
“anterior-posterior” means anterior to posterior or posterior to anterior.

[0034]  As used herein, the “periphery” of a tibial prosthesis refers to any
periphery as viewed in a top plan view, e.g., in a generally transverse anatomical
plane. Alternatively, the periphery of a tibial prosthesis may be any periphery as
viewed in bottom plan view, e.g., in a generally transverse plane and looking at the
distal surface adapted to contact a resected proximal surface of a tibial bone. In the
context of a prosthesis, such as tibial baseplate described below, “home axis” refers
to an axis oriented with respect to baseplate such that the baseplate home axis of
baseplate is aligned with a home axis of tibia after implantation of baseplate in a
proper rotational and spatial orientation. With some baseplate designs including the
one illustrated herein, the home axis bisects a PCL cutout at the posterior edge of
periphery of tibial plateau, and bisects anterior edge at the anterior edge of periphery
of tibial plateau. It is contemplated that home axis may be oriented to other
baseplate features, it being understood home axis of baseplate is positioned such
that that proper alignment and orientation of baseplate upon tibia positions the home
axis of baseplate coincident with home axis of tibia.

[0035] Home axis of tibial baseplate may be said to be an anteroposterior axis, as
the home axis extends generally anteriorly and posteriorly when baseplate is
implanted upon tibia. Tibial baseplate also defines mediolateral axis, which lies
along the longest line segment contained within periphery that is also perpendicular
to home axis of baseplate. As described below, the home axis and mediolateral axis
cooperate to define a coordinate system useful for quantifying certain baseplate
features in accordance with the present disclosure. Additionally, distal features such

as the keel and the one or more fins can be aligned with respect to the
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anteroposterior axis, the mediolateral axis or other axes such as an axis of
symmetry, a proximal-distal axis, etc.

[0036] FIGS. 1A-1E show plan views of various sides of a tibial baseplate 100.
The tibial baseplate 100 can include a proximal surface 102, a distal surface 104, a
periphery 106. As shown in FIGS. 1B-1E the tibial baseplate 100 can include a keel
108, and a plurality of fins 110A and 110B (both shown in FIG. 1D).

[0037] FIG. 1A is a plan view of a proximal side of the tibial baseplate 100
showing the proximal surface 102, anteroposterior axis AP and periphery 106.
Coupling features 112 such as bosses, rails, notches, and/or other features for
coupling with a tibial bearing component (not shown) can be utilized on the
proximal side. The coupling features 112 construction can be similar to that of the
commercially available Persona® Total Knee System from Zimmer Biomet Inc. of
Warsaw, Indiana.

[0038] Tibial baseplate 100 can have a particular asymmetry, with respect to
home axis and anteroposterior axis AP. This shape is designed to maximize tibial
coverage for a large proportion of knee-replacement candidates as discussed in
various of the Applicant’s previously filed applications including United States
Patent Application Publication Nos. 2013/0024001A1 and 2013/0131820A1, the
entire specification of each of which is incorporated by reference in its entirety.
Maximized coverage of cortical bone facilitates superior support of tibial baseplate
100. A firm, enduring fixation of tibial baseplate 100 to tibia is facilitated by large-
area contact between the cortical and cancellous bone of tibia.

[0039]  The anteroposterior axis AP can divide the tibial baseplate 100 into a
medial compartment 114 and a lateral compartment 116. The medial compartment
114 can be asymmetrically shaped and sized with respect to the lateral compartment
116 as defined along the periphery 106. The periphery 106 can be shaped as a wall
and can have the coupling features 112 there along at one or more select locations.
[0040] The tibial baseplate 100 can be available in a plurality of standard sizes.
These standard sizes are selected to provide coverage to various sizes of tibia. As

an example, the tibial baseplate 100 can include nine sizes from a size 1 (small
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stature) to a size 9 (large stature). The various sizes can be available as a system to
a surgeon to make a proper size election. The standard sizes have different
geometries including along the proximal side (e.g., periphery 106, proximal surface
102, etc.) and distal side (e.g., distal surface 104, keel 108, and the plurality of fins
110A and 110B, etc.) as further described herein.

[0041] FIGS. 1B-1E show further plan views of the tibial baseplate 100 from
various sides. FIG. 1B shows the keel 108 and one of the plurality of fins 110A.
The fin 110A can extend between the keel 108 and the distal surface 104. The keel
108 can extend generally distally from the distal surface 104 and remainder of the
tibial baseplate 100. The fins 110A can be part of the keel 108 assembly but are
described herein as distinct features from a remainder of the keel 108 that includes a
stem feature. The keel 108 can be at an angle ® with regard to the distal surface
104 (as measured from the distal surface 104 to an axis of symmetry S1 for the keel
108). According to the example of FIG. 1A, the angle ® can substantially 90
degrees. The axis of symmetry S1 of the keel 108 can be a proximal-distal axis.
[0042] FIG. 1B shows the keel 108 can include the stem feature having a distal
tip 118. This distal tip 118 can be shaped for insertion into a canal of the tibia.
Thus, the distal tip 118 can be shaped as dome or hemisphere or otherwise shaped to
lack sharp edges, for example. The surfaces that form the distal tip 118 can have a
geometry to form an angle o of between 30 degrees and 70 degrees (substantially 50
degrees preferred). The surfaces that form the distal tip 118 can be curved and can
have a radius of curvature of between 3 mm and 6 mm, for example. According to
one example the radius of curvature can be substantially 4.5 mm, for example. The
distal tip 118 can include an apex, for example. It should be noted that the keel 108
with the distal tip 118 is not configured for coupling with a stem extension or other
feature as is common in some total knee systems. Rather, the keel 108 generally
increases in proximal-distal length with increases in the standard size of the tibial
baseplate 100.

[0043] FIGS. 1C and 1D show the keel 108 and the plurality of fins 110A and
110B extending from the distal surface 104. The fins 110A and 110B can have a

10
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symmetric arrangement and mirror geometry with respect to one another and with
respect to the keel 108 arranged upon opposing medial and lateral sides thereof.
Although two fins 110A and 110B are shown in FIGS. 1C and 1D, other examples
contemplate three or more fins. The keel 108 can include a first groove comprising
a first flute120A and a second groove comprising a second flute 120B. The first
flute 120A and the second flute 120B can extend from a few millimeters from the
distal surface 104 to the distal tip 118. Thus, the first flute 120A and the second
flute 120B can extend a majority of the proximal-distal length of the keel 108 (e.g.,
from 50% of the length to 95%). The first flute 120A and the second flute 120B can
be generally positioned on an anterior side of the keel 108 so as to be anterior
facing. The first flute 120A and the second flute 120B can be symmetrically shaped
with respect to one another. The geometry of the first flute 120A and the second
flute 120B will be further discussed subsequently.

[0044] The keel 108 and the fins 110A and 110B can additionally form a third
flute 120C (FIG. 1D) or recessed area along a posterior side of the keel 108 and the
fins 110A and 110B. The third flute 120C can be primarily formed by the fins
110A and 110B, which can be angled relative to one another to form an angle . In
particular, the fins 110A and 110B can extend not only proximal-distal (as keel 108
in some examples) but can additional extend medial-lateral and anterior-posterior.
The angle 3 can be between substantially 105 degrees and 140 degrees, for example.
According to one example, the angle [ can be substantially 126 degrees. The fins
110A, 110B can have a radius of curvature relative to the keel 108 along the
posterior side thereof. This radius of curvature can be between substantially 5 mm
and 10 mm. According to one example, the radius of curvature can be substantially
7.6 mm. A thickness T (FIG. 1D) of the fins 110A and 110B can vary as desired.
[0045] Referring now to FIG. 1D, the distal surface 104 can include a cement
mantle 122, a first pocket 124 and a second pocket 126. The mantle 122 can
surround the keel 108 and the fins 110A and 110B and can extend around the
periphery 106. The first pocket 124 can actually be two separate portions (medial
and lateral) separated by the mantle 122. The first pocket 124 can be recessed

11
Date Regue/Date Received 2023-08-10



between substantially 0.25 mm and substantially 2.0 mm from the mantle 122. The
first pocket 124 can have all edges thereof curved so as to avoid sharp comers. This
facilitate the flow of bone cement to fill the first pocket 124 upon installation on the
tibia.

[0046] The second pocket 126 can include a plurality of pockets 126A, 126B,
126C and 126D configured to receive bone cement. The pockets 126A, 126B,
126C and 126D can be bean shaped or otherwise curved in shape. The pockets
126A, 126B, 126C and 126D can be located adjacent (within 5 mm of) the anterior-
medial, posterior-medial, posterior-lateral and anterior-lateral comers of the
periphery 106.

[0047] The pockets 126A, 126B, 126C and 126D can have a respective outer
edge 128A, 128B, 128C and 128D closest to the periphery 106. This edge 128A,
128B, 128C and 128D can have a shape curved or otherwise corresponding to a
shape of the periphery 106 adjacent the 126A, 126B, 128C and 128D. Put another
way, the edge 128A can be curved to correspond to a curvature of the periphery 106
at the anterior-medial corner. Similarly, the edge 128B can be curved to correspond
to a curvature of the periphery 106 at the posterior-medial corner. The edge 128C
can be curved to correspond to a curvature of the periphery 106 at the posterior-
lateral comer. The edge 128D can be curved to correspond to a curvature of the
periphery 106 at the anterior-lateral comer.

[0048] The second pocket 126 can be between 1.5 mm and 5 mm in depth from
the mantle 122. Thus, the second pocket 126 can be recessed between 0.5 mm and
3.5 mm from the bottom (proximal surface) of the first pocket 124. The size,
shape, position and number of the second pocket 126 can vary from the pockets
126A, 126B, 126C and 126D. Thus, the second pockets 126A, 126B, 126C and
126D shown are exemplary. According to one example, the second pocket 126 can
be elongate in a length dimension relative to a width. Thus, the second pocket 126
can have a width of between 2.0 mm and 10 mm, a length of between 4.0 mm and

25 mm, and a radius of curvature along each opposing end thereof.

12
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[0049] FIG. 1E shows a plan view of the tibial baseplate 100 from a posterior-
medial or posterior-lateral side showing both the plurality of fins 110A and 110B.
[0050] FIG. IF is an enlarged cross-sectional view of the second pocket 126B
and other features of the tibial baseplate 100. The second pocket 126B (and indeed
any of the pockets 126A, 126C and 126D) can include an opening 130, chamfer
132, a projection 134, and undercut region 136, a cavity 137 and a base surface 138.
[0051] The opening 130 can allow for communication of bone cement or other
material from the first pocket 124. The chamfer 132 can define the opening 130 and
can extend to the projection 134. The projection 134 can extend over the undercut
region 136, which can be part of the cavity 137. The base surface 138 can comprise
a proximal surface (upon implantation) defining a bottom of the cavity 137. Bone
cement can flow over through the opening 130 and into the cavity 137 through a
restriction created by the projection 134. Flow can be into the cavity 137 including
the undercut region 136 before setting. The shape of the undercut region 136 and
the projection 134 can aid the bone cement in resisting lift-off, torsion and other
forces transmitted to the tibial baseplate 100. The second pocket 126 provides for
additional cavity to receive bone cement to provide for additional fixation.

[0052] FIGS. 1G and 1H show further cross-sections through the baseplate 100
such as between the first pocket 124 (FIG. 1D) and the second pocket 126 (FIG. 1G)
and through the keel 108 (FIG. 1H). FIG. 1H shows a true shape of the keel 108
without the fins.

[0053] FIGS. 1I-1K show cross-sections of the keel 108 and the plurality of fins
110A and 110B showing features such as the first flute 120A, the second flute 120B
and the third flute 120C. As shown in FIGS. 11-1K the keel and the plurality of fins
110A and 110B can taper from adjacent the distal surface to the distal tip. The first
flute 120A and the second flute 120B can be separated by an anterior fin 140. The
anterior fin 140 can form an anterior-most portion of the keel 108 and can have a
substantially uniform width for at least a majority of the proximal-distal length of
the keel 108. The width of the anterior fin 140 can be on the order of 1 mm to about
3 mm, for example for the majority of the longitudinal length thereof. The width of

13
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the anterior fin 140 can increase adjacent a proximal portion of the keel 108 as
shown in FIG. 11. The first flute 120A can have an angle 01 of between about 100
degrees and about 140 degrees. According to one example, the angle 01 can be
about 117 degrees. Similarly, the second flute 120B can have the same angle 01 of
between about 100 degrees and about 140 degrees. According to one example, the
angle 01 can be about 117 degrees. Keel 108 may not have a taper but can be
substantially un-tapered along at least a majority or more of a proximal-distal length
thereof. The fins 110A and 110B can be tapered as previously discussed.

[0054]  According to one example, the keel 108 and the fins 1 10A and 110B are
configured to create a press-fit with a tibial canal such as at or adjacent the first flute
120A, the second flute 120B and/or the anterior fin 140. Thus, the keel 108 and the
fins 110A and 110B are configured such that a cement mantle does not extend fully
around the keel 108 and/or the fins 110A and 110B with respect to the tibial canal.
Rather, a press-fit retention to the bone is utilized in some locations (e.g., at or
adjacent the first flute 120A, the second flute 120B and/or the anterior fin 140) and
the cement mantle is used at other locations.

[0055] The fins 110A and 110B can be monolithically or integrally formed with
the remainder of the tibial baseplate 100 including the distal surface 104 and the
keel 108. Thus, the fins 110A and 110B can be features of the keel 108 as discussed
above. However, it is contemplated that fins 110A and 110B may be separately
attachable to other features of the tibial baseplate 100. Alternatively, the fins 110A
and 110B can be monolithically formed as a single piece together and can be
coupled with the keel 108 or the distal surface 104 separately. The keel 108 and/or
the fins 110A and 110B can be formed (with or without one another and with or
without a remainder of the tibial baseplate 100) by additive manufacturing such by
laser sintering or the like.

[0056] FIG. 2 shows a system 200 that includes various sizes of tibial baseplates
100A, 100B and 100C. The tibial baseplate 100A can be a standard size 1
configured for a patient with a small statured knee. The tibial baseplate 100B can
be a standard size 5 configured for a patient with a middle statured knee. The tibial
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baseplate 100C can be a standard size 8 configured for a patient with a larger
statured knee. The tibial baseplates 100A, 100B and 100C can be configured to
provide a desired amount of coverage to the resected tibia without overhang or other
undesired mounting arrangement. The tibial baseplates 100A, 100B and 100C can
differ in regards to dimensions such as a medial-lateral extent (e.g. as measured
from a first medial most edge of the periphery to a second lateral most edge),
anterior-posterior extent (e.g. as measured from a third anterior most edge of the
periphery to a fourth posterior most edge). However, a medial-lateral width W1 of
the tibial baseplate 100A may only vary from that of the tibial baseplate 100B or
tibial baseplate 100C by 20 mm or less, for example. Thus, the medial-lateral width
W1 may not grow with changes in standard size in a manner commiserate with other
dimensions (e.g., the medial-lateral extent of the periphery, the anterior-posterior
extent of the periphery, etc.). A proximal-distal length L1 of the tibial baseplate
100A may only vary from that of the tibial baseplate 100B or tibial baseplate 100C
by a substantial amount as shown in FIGS. 2 and 2A

[0057] FIG. 2 shows the tibial baseplates 100A, 100B and 100C are all non-
stemmable in construction (although stemmable constructs are contemplated).

Thus, a proximal-distal length of the keel 108A increases generally with an increase
in standard size. Thus, the proximal distal length of the keel 108A of the tibial
baseplate 100A is relatively shorter in extent than that of the keel 108B and 108C.
FIG. 2A shows the increase in the proximal-distal length of the keel 108A can be
step-wise increase with two or more of the different standard sizes each sharing a
same proximal-distal length for the family of standard sizes. Put another way, the
proximal-distal length does not increase linearly in a straight line manner with
increase in a standard size but increases in a step-wise manner. Thus, at least two of
the standard sizes (and sometimes up to four of the standard sizes) share the same
proximal-distal length.

[0058] Exemplary lengths for the keel per standard size are provided in FIG. 2A.
It should be noted the keel length does not smoothly transition in a straight line

manner but has a step-functionality where several sizes (sizes 1-2, sizes-3-6 and
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sizes 7-9) can share substantially a same proximal-distal length. However, the
general trend as shown by best fit curve is a linear increase in the proximal-distal
length of the keel with change in size. It should be noted that other features
discussed herein such as angles of flutes, flute radius, flute medial-lateral width,
anterior fin size (medial-lateral width) and/or fin radius, posterior flute angle (e.g.
angle between the fins), distal tip of keel geometry, etc. can remain substantially
constant in geometry with changes in the standard size. Thus, for example a
standard size 1 tibial baseplate 100A will have the same size (medial-lateral)
anterior grooves as that of a standard size 8 tibial baseplate 100C (see FIG. 2).
[0059] FIGS. 3A-8B show another aspect of a system 300 of tibial baseplates. In
particular, the system 300 includes, for example, tibial baseplate 100D (FIGS. 3A
and 3B), tibial baseplate 100E (FIGS. 4A and 4B), tibial baseplate 100F (FIGS. SA
and 5B), tibial baseplate 100G (FIGS. 6A and 6B), tibial baseplate 100H (FIGS. 7A
and 7B) and tibial baseplate 1001 (FIGS. 8A and &B).

[0060] The tibial baseplates 100D and 100E can be of a same standard size (e.g.,
a standard size 2) but of a different construction in that the tibial baseplate 100D is
configured for uncemented fixation (rather utilizing bone ingrowth) as compared
with the tibial baseplate 100E, which is configured for cemented fixation.

Similarly, the tibial baseplates 100F and 100G can be of a same standard size (e.g.,
a standard size 4) but of a different construction in that the tibial baseplate 100F is
configured for uncemented fixation (rather utilizing bone ingrowth) as compared
with the tibial baseplate 100G, which is configured for cemented fixation. The
tibial baseplates 100H and 1001 can be of a same standard size (e.g., a standard size
7) but of a different construction in that the tibial baseplate 100H is configured for
uncemented fixation (rather utilizing bone ingrowth) as compared with the tibial
baseplate 1001, which is configured for cemented fixation.

[0061] The tibial baseplates 100D and 100E can share substantially a same size
(e.g., the medial-lateral extent of the periphery can be substantially the same, the
anterior-posterior extent of the periphery can be substantially the same, etc.).

Additionally, the geometry of the tibial baseplates 100D and 100E distal features
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can also be substantially the same. This includes geometry of a plurality of aspects
for the keel 108D and the fins 110D, 110DD of the tibial baseplate 100D as
compared with corresponding aspects for the keel 108E and the fins 110E, 110EE of
the tibial baseplate 100E. Thus, as shown in FIGS. 3A-4B, the keel 108D and the
fins 110D, 110DD of the tibial baseplate 100D can share substantially a same distal
profile 302 (as measured along distal-most surfaces of the keel 108D and the fins
110D, 110DD moving medial-lateral along an extent of the keel 108D and the fins
110D, 110DD) as the keel 108E and the fins 110E, 110EE of the tibial baseplate
100E. Put another way, the keels 108D and 108E can share same geometric features
such as but not limited to proximal-distal length, diameter, groove shape and size,
flute size and shape, thickness, etc. Similarly, the fins 110D, 110DD can share a
same geometry (angulation, medial-lateral width, proximal-distal length, etc.) as the
fins 110E, 110EE. Such substantial match in shapes for the keel 108D and the fins
110D, 110DD with the keel 108E and the fins 110E, 110EE can allow the surgeon
to choose intraoperatively between a cemented apparatus or a non-cemented
apparatus. In this manner, reaming or other surgical steps that would otherwise
need to be carried out to switch from a cemented apparatus to a non-cemented
apparatus (or vice versa) need not be performed saving time and complexity.
According to some examples, the fins 110D, 110DD and the fins 110E, 110EE may
only differ in a thickness of the fins 110D, 110DD may be slightly greater than a
corresponding thickness of the fins 110E, 110EE.

[0062] In the manner discussed with the tibial baseplates 100D and 100E, the
tibial baseplates 100F and 100G can share substantially a same size (e.g., the
medial-lateral extent of the periphery can be substantially the same, the anterior-
posterior extent of the periphery can be substantially the same, etc.). Additionally,
the geometry of the tibial baseplates 100F and 100G distal features can also be
substantially the same. This includes geometry of a plurality of aspects for the keel
108F and the fins 110F, 110FF of the tibial baseplate 100F as compared with
corresponding aspects for the keel 108G and the fins 110G, 110GG of the tibial
baseplate 100G. Thus, as shown in FIGS. 5A-6B, the keel 108F and the fins 110F,
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110FF of the tibial baseplate 100F can share substantially a same distal profile 304
(as measured along distal-most surfaces of the keel 108F and the fins 110F, 110FF
moving medial-lateral along the extent of the keel 108F and the fins 110F, 110FF)
as the keel 108G and the fins 110G, 110GG of the tibial baseplate 100G. Put
another way, the keels 108F and 108G can share same geometric features such as
but not limited to proximal-distal length, diameter, groove shape and size, flute size
and shape, etc. Similarly, the fins 110F, 110FF can share a same geometry
(angulation, medial-lateral width, proximal-distal length, thickness, etc.) as the fins
110G, 110GG. According to some examples, the fins 110F, 110FF and the fins
110G, 110GG may only differ in a thickness of the fins 110F, 110FF may be
slightly greater than a corresponding thickness of the fins 110G, 110GG.

[0063] The tibial baseplates 100H and 1001 can share substantially a same size
(e.g., the medial-lateral extent of the periphery can be substantially the same, the
anterior-posterior extent of the periphery can be substantially the same, etc.).
Additionally, the geometry of the tibial baseplates 100H and 1001 distal features can
also be substantially the same. This includes geometry of a plurality of aspects for
the keel 108H and the fins 110H, 110HH of the tibial baseplate 100H as compared
with corresponding aspects for the keel 1081 and the fins 1101, 1101I of the tibial
baseplate 1001. Thus, as shown in FIGS. 7A-8B, the keel 108H and the fins 110H,
110HH of the tibial baseplate 100H can share substantially a same distal profile 306
(as measured along distal-most surfaces of the keel 108H and the fins 110H, 110HH
moving medial-lateral along the extent of the keel 108H and the fins 110H, 110HH)
as the keel 108I and the fins 1101, 110II of the tibial baseplate 1001. Put another
way, the keels 108H and 1081 can share a same geometry of features such as but not
limited to proximal-distal length, diameter, groove shape and size, flute size and
shape, etc. Similarly, the fins 110H, 110HH can share a same geometry (angulation,
medial-lateral width, proximal-distal length, thickness, etc.) as the fins 1101, 11011
According to some examples, the fins 110H, 110HH and the fins 1101, 1101 may
only differ in a thickness of the fins 110H, 110HH may be slightly greater than a
corresponding thickness of the fins 1101, 110IL
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[0064] According to the examples provided herein, the tibial baseplate can
comprise a cruciate retaining (CR) design. Thus, the tibial baseplates can have a
relieve for the posterior cruciate ligament is not resected during implantation.
However, other prosthesis designs are contemplated including a posterior-stabilized
(PS) design, a mid-level constraint (MLC) or constrained posterior stabilized (CPS)
design, and an ultra-congruent (UC) design, for example. The PS and MLC designs
utilize a spine and cam as known in the art. The posterior cruciate ligament is

eliminated so no relief need be provided.

Additional Notes

[0065] The above detailed description includes references to the accompanying
drawings, which form a part of the detailed description. The drawings show, by
way of illustration, specific embodiments in which the invention can be practiced.
These embodiments are also referred to herein as “examples.” Such examples can
include elements in addition to those shown or described. However, the present
inventors also contemplate examples in which only those elements shown or
described are provided. Moreover, the present inventors also contemplate examples
using any combination or permutation of those elements shown or described (or one
or more aspects thereof), either with respect to a particular example (or one or more
aspects thereof), or with respect to other examples (or one or more aspects thereof)
shown or described herein.

[0066] In this document, the terms “generally” “substantially” “about” mean
within 15 percent of the value provided (). The terms “a” or “an” are used, as is
common in patent documents, to include one or more than one, independent of any
other instances or usages of “at least one” or “one or more.” In this document, the
term “or” is used to refer to a nonexclusive or, such that “A or B” includes “A but
not B,” “B butnot A,” and “A and B,” unless otherwise indicated. In this
document, the terms “including” and “in which” are used as the plain-English
equivalents of the respective terms “comprising” and “wherein.” Also, in the

following claims, the terms “including” and “comprising” are open-ended, that is, a
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system, device, article, composition, formulation, or process that includes elements
in addition to those listed after such a term in a claim are still deemed to fall within
the scope of that claim. Moreover, in the following claims, the terms “first,”
“second,” and “third,” etc. are used merely as labels, and are not intended to impose
numerical requirements on their objects.

[0067] The above description is intended to be illustrative, and not restrictive.
For example, the above-described examples (or one or more aspects thereof) can be
used in combination with each other. Other examples can be used, such as by one
of ordinary skill in the art upon reviewing the above description. The Abstract is
provided to comply with 37 C.F.R. §1.72(b), to allow the reader to quickly ascertain
the nature of the technical disclosure. It is submitted with the understanding that it
will not be used to interpret or limit the scope or meaning of the claims. Also, in the
above detailed description, various features can be grouped together to streamline
the disclosure. This should not be interpreted as intending that an unclaimed
disclosed feature is essential to any claim. Rather, inventive subject matter can lie
in less than all features of a particular disclosed example. Thus, the following
claims are hereby incorporated into the detailed description as examples or
embodiments, with each claim standing on its own as a separate example, and it is
contemplated that such examples can be combined with each other in various
combinations or permutations. The scope of the invention should be determined
with reference to the appended claims, along with the full scope of equivalents to

which such claims are entitled.
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THE CLAIMED INVENTION IS:

1. A tibial prosthesis for a knee arthroplasty comprising:
a baseplate comprising:

a distal surface sized and shaped to substantially cover a proximal
resected surface of a tibia;

a proximal surface opposite the distal surface, the proximal surface
having a lateral compartment and a medial compartment
opposite the lateral compartment;

a periphery extending between the distal surface and the proximal
surface;

a first pocket formed in the baseplate and recessed from the distal
surface, wherein the first pocket is configured to receive a
bone cement therein;

a second pocket formed in the baseplate and recessed from the first
pocket, wherein the second pocket is configured to receive a
portion of the bone cement; and

a tibial keel extending distally from the distal surface to define a longitudinal

tibial keel axis.

2. The tibial prosthesis of claim 1, further a plurality of fins spanning a junction

between the tibial keel and the distal surface.

3. The tibial prosthesis of claim 2, wherein the plurality of fins are angled

anterior-posterior and medial-lateral to form a flute on a posterior of the tibial keel.

4. The tibial prosthesis of claim 3, wherein the tibial keel includes a second
flute and a third flute each extending to a distal tip of the tibial keel, wherein the
second flute and the third flute are connected by a anterior fin on an anterior of the

tibial keel.
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5. The tibial prosthesis of claim 4, wherein the plurality of fins form an angle
of substantially 126 degrees for the flute, and wherein the second flute and the third

flute each have an angle of substantially less than 126 degrees.

6. The tibial prosthesis of any one of claims 1-5, wherein the tibial keel is
configured to form a press-fit with the tibia such that a cement mantel extends

around only a portion of the tibial keel.

7. The tibial prosthesis of any one of claims 1-6, wherein the second pocket
includes an undercut so that an opening to the second pocket is smaller than a

proximal surface that forms a bottom of the second pocket.

8. The tibial prosthesis of any one of claims 1-7, wherein the second pocket
comprises four pockets located at, respectively, a posterior-medial corner, a

posterior-lateral comer, an anterior-lateral corner and an anterior-medial comer.

9. The tibial prosthesis of claim 8, wherein each of the four pockets a curvature
along a least an exterior facing side that substantially matches a curvature of the

periphery at a corresponding location.

10. A tibial prosthesis system comprising:
a plurality of prostheses, each of the plurality of prosthesis including:
a baseplate comprising:
a distal surface sized and shaped to substantially cover a
proximal resected surface of a tibia;
a proximal surface opposite the distal surface, the proximal
surface having a lateral compartment and a medial

compartment opposite the lateral compartment; and
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a periphery extending between the distal surface and the
proximal surface;

wherein a size of each of the plurality of prostheses differ
with respect to the distal surface, the proximal surface
and the periphery; and

a tibial keel extending distally from the distal surface to a dome

shaped distal tip, wherein the tibial keel has an elongate

length as measured proximal-distal and defines a longitudinal

tibial keel axis extending along the elongate length, wherein

the elongate length increases in a step-wise manner with an

increase in the size the plurality of prostheses with respect to

the distal surface, the proximal surface and the periphery.

11. The system of claim 10, further a plurality of fins spanning a junction

between the tibial keel and the distal surface.

12. The system of claim 11, wherein the plurality of fins are angled anterior-

posterior and medial-lateral to form a flute on a posterior of the tibial keel.

13.  The system of claim 12, wherein the tibial keel includes a second flute and a
third flute each extending to a distal tip of the tibial keel, wherein the second flute

and the third flute are connected by a anterior fin on an anterior of the tibial keel.

14.  The system of any one of claims 10-13, wherein each of the plurality of
prosthesis includes:
a first pocket formed in the baseplate and recessed from the distal
surface, wherein the first pocket is configured to receive a

bone cement therein; and
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15.

a second pocket formed in the baseplate and recessed from the first
pocket, wherein the second pocket is configured to receive a
portion of the bone cement;

wherein the second pocket includes an undercut so that an opening to

the second pocket is smaller than a proximal surface that

forms a bottom of the second pocket.

The system of claim 14, wherein the second pocket comprises four pockets

located at, respectively, a posterior-medial corner, a posterior-lateral corner, an

anterior-lateral corner and an anterior-medial comer.

16.

A tibial prosthesis system comprising:
a first tibial prosthesis comprising:

a first proximal surface;

a first distal surface opposite the first proximal surface, the first distal
surface sized and shaped to substantially cover a proximal resected surface
of a tibia;

at least one pocket formed in the first tibial prosthesis and recessed
from the first distal surface, wherein the at least pocket is configured to
receive a bone cement therein;

a first keel extending distally from the first distal surface; and

a first plurality of fins spanning a junction between the first keel and
the first distal surface; and
a second tibial prosthesis comprising:

a second proximal surface;

a second distal surface opposite the second proximal surface, the
second distal surface sized and shaped to substantially cover the proximal
resected surface of the tibia;

a first layer of porous material forming at least a majority of the

second distal surface;
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a second layer of nonporous material forming at least a portion of the
second tibial prosthesis;

a second keel extending distally from the second distal surface; and

a second plurality of fins spanning a junction between the second
keel and the second distal surface;
wherein the first keel and first plurality of fins share a substantially same

geometry as the second keel and the second plurality of fins.

17.  The system of claim 16, wherein the substantially same geometry includes at
least two of: an elongate length as measured proximal-distal, a distal end profile,

and a medial-lateral width.

18. The system of claim 17, wherein the first plurality of fins are angled
anterior-posterior and medial-lateral to form a first flute on a posterior of the first
tibial keel, wherein the second plurality of fins are angled anterior-posterior and
medial-lateral to form a first flute on a posterior of the second tibial keel, and
wherein the first flute of the first tibial prosthesis and the first flute of the second

tibial prosthesis have substantially a same angle.

19.  The system of any one of claims 16-18, wherein the first plurality of fins are

relatively thinner than the second plurality of fins.

20.  The system of any one of claims 16-19, wherein the first tibial keel includes
a second flute and a third flute each extending to a distal tip of the first tibial keel,
wherein the second tibial keel includes a second flute and a third flute each
extending to a distal tip of the tibial keel, wherein the second flute and the third flute
of the first tibial keel share substantially a same geometry as the second flute and

the third flute of the second tibial keel.

25
Date Regue/Date Received 2023-08-10



119

114 116

Date Regue/Date Received 2023-08-10



FIG. 1D

Date Regue/Date Received 2023-08-10



39

E\\

—FEl

Date Regue/Date Received 2023-08-10



4/9

Ml 'Ol

g0z1 U

YO¢l
aoll 801

VoLl
0¢l X001

I} "OId

801

HI "OId

Date Regue/Date Received 2023-08-10



5/9

J801

200}

d801

00¢

a

Date Regue/Date Received 2023-08-10



6/9

A

2.9x + 26.167]

y:

,

-
]

N
A4

PN
A4

Keel Proximal-Distal Length Increase

—

(e
O

Date Regue/Date Received 2023-08-10

(e o o (e ) o
LO <t o (@\] ~

ybuaT [ejsig-lewrxoud |99y

10

Standard Size No

FIG. 2A



719

av "ol

3801 <~ 0t

33011 4011

_n/ —

3004'005—"

aoot‘00g—"

V¥ 'Ol

206
3801 <

33011 3011

3001008 —"

aoo1‘00g—"

Date Regue/Date Received 2023-08-10



8/9

g9 "old

9801

08
9901} 0Ll

1 1| —
N )
‘ane
900100 g6 'o14
4401} 4011

4001005 —"

V9 'Ol

9801 <~ 70E

99011 0L

—— —

M —

900400 —" VS ‘Ol

4801

44011 4011

=[=@NAN

T

4001'00s—"
y 8213

Date Regue/Date Received 2023-08-10



9/9

g8 "9Id

180} 90€
101} 104}
1001005 —"
d. 9ld
H80! <908
HHOLL oLl
A8, \A
r‘ N

Hoo1‘00s—"

V8 9OIl4
1801 908
1011 1011
I—lj — —
1001006 —"
V. 9ld
H801
908
HHOLL HOLL
A _
I — 71
Ho01 ‘005 —" L8283

Date Regue/Date Received 2023-08-10



«©
-
~




	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - CLAIMS
	Page 24 - CLAIMS
	Page 25 - CLAIMS
	Page 26 - CLAIMS
	Page 27 - CLAIMS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - REPRESENTATIVE_DRAWING

