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(57) A knee prosthesis for use during performance of a knee replacement procedure includes a plurality of stem
components in a range of various sizes, a plurality of femoral components in a range of various sizes, and a plurality of
tibial trays in a range of various sizes.

Each of the stem components is compatible with each of the femoral components and the tibal trays. Some of the
stem components have a single slot formed therein, and other stem components having a pair of slots formed in it.
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Description

[0001] The present invention relates generally to an
implantable orthopaedic prosthesis, and more particular-
ly to an implantable knee prosthesis.
[0002] During the lifetime of a patient, it may be nec-
essary to perform a joint replacement procedure on the
patient as a result of, for example, disease or trauma.
The joint replacement procedure may involve the use of
a prosthesis which is implanted into one or more of the
patient’s bones. In the case of a knee replacement pro-
cedure, a tibial tray is implanted into the patient’s tibia.
A bearing is secured to the tibial tray. The condyle sur-
faces of a replacement femoral component bear against
the tibial bearing.
[0003] Such a knee prosthesis may also include a
number of elongated intramedullary stem components
which are implanted in the patient’s tibia and/or femur.
To secure a stem component to the patient’s tibia and/or
femur, the intramedullary canal of the patient’s tibia
and/or femur is first surgically prepared (e.g., reamed)
such that the stem component may be subsequently im-
planted therein. In some designs, the stem component
is implanted in the patient’s bone by use of cementless
fixation. One type of such a design is known as a "press
fit" stem component.
[0004] The invention provides an implantable ortho-
paedic knee prosthesis assembly which includes a pros-
thetic knee component configured to be implanted into
an end of a long bone that forms a knee joint of a patient.
The prosthetic knee component has a tapered bore
formed in it. The assembly also includes a first plurality
of stem components, with each of the first plurality of
stem components having a tapered post configured to
be received separately into the tapered bore of the pros-
thetic knee component and an elongated body extending
away from the tapered post and terminating at a distal
tip. The elongated body has a number of flutes formed
in it. A post taper angle and a post diameter are the same
in each of the first plurality of stem components. Each of
the first plurality of stem components has a single slot
formed in the elongated body that extends from the distal
tip toward the tapered post. The assembly further in-
cludes a second plurality of stem components, with each
of the second plurality of stem components having a ta-
pered post configured to be received separately into the
tapered bore of the prosthetic knee component, and an
elongated body extending away from the tapered post
and terminating at a distal tip. The elongated body has
a number of flutes formed in it. The post taper angle and
the post diameter of each of the second plurality of stem
components are the same as those dimensions of each
of the other of the second plurality of stem components
and of each of the first plurality of stem components. A
pair of slots are formed in the elongated body of each of
the second plurality of stem components and extend from
the distal tip toward the tapered post. The pair of slots
extend perpendicular to one another.

[0005] Optionally, each of the second plurality of stem
components may have a body diameter that is larger than
that of each of the first plurality of stem components.
[0006] Optionally, the prosthetic knee component may
be a tibial tray which can be implanted into a proximal
end of a tibia of the patient. The tibial tray includes a
platform with a stem post extending inferiorly from an
inferior surface of the platform, with the tapered bore be-
ing formed in the stem post.
[0007] Optionally, the prosthetic knee component may
be a femoral component which can be implanted into a
distal end of a femur of the patient. The femoral compo-
nent includes a bearing surface having a medial condyle
surface and a lateral condyle surface, a backside surface
opposite the bearing surface, and a stem post extending
superiorly away from the backside surface. The tapered
bore is formed in the stem post.
[0008] Optionally, the prosthetic knee component may
be a stem adaptor which can be secured to a tibial tray
and implanted into a proximal end of a tibia of the patient.
The tapered bore formed is formed in an inferior end of
the stem adaptor.
[0009] Optionally, the prosthetic knee component may
be a femoral sleeve component which can be secured
to a femoral component and implanted into a distal end
of a femur of the patient. The tapered bore is formed in
a superior end of the femoral sleeve component.
[0010] Optionally, the prosthetic knee component may
be a tibial sleeve component which can be secured to a
tibial tray and implanted into a proximal end of a tibia of
the patient. The tapered bore is formed in an inferior end
of the femoral sleeve component.
[0011] Optionally, the longitudinal axis of both the
flutes and the single slot of each of the first plurality of
stem components extends in the superior/inferior direc-
tion.
[0012] Optionally, the longitudinal axis of both the
flutes and each of the pair of slots of each of the second
plurality of stem components extends in the superior/in-
ferior direction.
[0013] The invention also provides an implantable or-
thopaedic knee prosthesis assembly which includes first
and second knee stem components configured to be im-
planted into the intramedullary canal of a long bone that
forms a knee joint of a patient. The first knee stem com-
ponent includes a tapered post configured to be received
separately into a tapered bore of a prosthetic knee com-
ponent, with the tapered post of the first knee stem com-
ponent having a first post taper angle and a first post
diameter. The first knee stem component also includes
an elongated body extending away from the tapered post
and terminating at a distal tip. The elongated body has
formed therein a number of flutes and a single slot ex-
tending from the distal tip toward the tapered post. The
second knee stem component includes a tapered post
configured to be received separately into a tapered bore
of a prosthetic knee component, with the tapered post of
the second knee stem component having a second post
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taper angle that is the same as the first post taper angle
and a second post diameter that is the same as the first
post diameter. The second knee component also has an
elongated body extending away from the tapered post
and terminating at a distal tip, with the elongated body
having formed therein a number of flutes and a pair of
slots extending from the distal tip toward the tapered post.
The pair of slots are arranged perpendicular to one an-
other.
[0014] Optionally, the second knee stem component
may have a body diameter that is larger than that of the
first knee stem component.
[0015] Optionally, both the tapered post of the first
knee stem component and the tapered post of the second
knee stem component are configured to be received sep-
arately into a tapered bore of a tibial tray.
[0016] Optionally, both the tapered post of the first
knee stem component and the tapered post of the second
knee stem component are configured to be received sep-
arately into a tapered bore of a femoral component.
[0017] Optionally, both the tapered post of the first
knee stem component and the tapered post of the second
knee stem component are configured to be received sep-
arately into a tapered bore of a sleeve component.
[0018] Optionally, both the tapered post of the first
knee stem component and the tapered post of the second
knee stem component are configured to be received sep-
arately into a tapered bore of a stem adaptor.
[0019] Optionally, the longitudinal axis of both the
flutes and the single slot of the first knee stem component
extends in the superior/inferior direction.
[0020] Optionally, the longitudinal axis of both the
flutes and each of the pair of slots of the second knee
stem component extends in the superior/inferior direc-
tion.
[0021] The invention also provides an implantable or-
thopaedic knee prosthesis assembly which includes a
tibial tray configured to be implanted into a proximal end
of a tibia of the patient, with the tibial tray including a
platform with a stem post extending inferiorly from an
inferior surface of the platform. The stem post of the tibial
tray has a tapered bore formed in it. The implantable
orthopaedic knee prosthesis assembly also includes a
femoral component configured to be implanted into a dis-
tal end of a femur of the patient, with the femoral com-
ponent including a bearing surface having a medial con-
dyle surface and a lateral condyle surface, a backside
surface opposite the bearing surface, and a stem post
extending superiorly away from the backside surface.
The stem post of the femoral component has a tapered
bore formed in it. The implantable orthopaedic knee pros-
thesis assembly also includes a first plurality of stem com-
ponents, each of which has a tapered post configured to
be received separately into the tapered bore of the tibial
tray and the tapered bore of the femoral component and
an elongated body extending away from the tapered post
and terminating at a distal tip. The elongated body has
a number of flutes formed in it. Each of the first plurality

of stem components also has a post taper angle and a
post diameter that are the same as each of the other of
the first plurality of stem components, and a single slot
formed in the elongated body and extending from the
distal tip toward the tapered post. The implantable ortho-
paedic knee prosthesis assembly further includes a sec-
ond plurality of stem components, each of which has a
tapered post configured to be received separately into
the tapered bore of the tibial tray and the tapered bore
of the femoral component, and an elongated body ex-
tending away from the tapered post and terminating at a
distal tip. The elongated body has a number of flutes
formed in it. Each of the second plurality of stem compo-
nents also has a post taper angle and a post diameter
that are the same as each of the other of the second
plurality of stem components and the first plurality of stem
components, and a pair of slots formed in the elongated
body and extending from the distal tip toward the tapered
post. The pair of slots is arranged perpendicular to one
another.
[0022] Optionally, the second plurality of stem compo-
nents may have a body diameter that is larger than each
of the first plurality of stem components.
[0023] Optionally, the longitudinal axis of both the
flutes and the single slot of each of the first plurality of
stem components extends in the superior/inferior direc-
tion.
[0024] Optionally, the longitudinal axis of both the
flutes and each of the pair of slots of each of the second
plurality of stem components extends in the superior/in-
ferior direction.
[0025] Optionally, the implantable orthopaedic knee
prosthesis assembly may also include a stem adaptor
configured to be secured to the tibial tray and implanted
into the proximal end of the tibia of the patient. A tapered
bore is formed in an inferior end of the stem adaptor, with
the tapered post of each of the first plurality of stem com-
ponents and the second plurality of stem components is
configured to be received separately into the tapered
bore of the stem adaptor.
[0026] Optionally, the implantable orthopaedic knee
prosthesis assembly may also include a femoral sleeve
component configured to be secured to the femoral com-
ponent and implanted into the distal end of the femur of
the patient. A tapered bore is formed in a superior end
of the femoral sleeve component, with the tapered post
of each of the first plurality of stem components and the
second plurality of stem components is configured to be
received separately into the tapered bore of the femoral
sleeve component.
[0027] Optionally, the implantable orthopaedic knee
prosthesis assembly may also include a tibial sleeve
component configured to be secured to the tibial tray and
implanted into the proximal end of the tibia of the patient.
A tapered bore is formed in an inferior end of the tibial
sleeve component, with the tapered post of each of the
first plurality of stem components and the second plurality
of stem components is configured to be received sepa-
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rately into the tapered bore of the tibial sleeve compo-
nent.
[0028] The invention is described below by way of ex-
ample with reference to the accompanying drawings, in
which:

FIG. 1 is an exploded perspective view of an ortho-
paedic knee prosthesis, in which a portion of the stem
post of the tibial tray has been cut away for clarity.
FIG. 2 is a perspective view showing a stem com-
ponent taper locked to both the tibial tray and the
femoral component of the orthopaedic knee prosthe-
sis of FIG. 1, in which a pair of optional sleeve com-
ponents and a sleeve adaptor are shown exploded
from the assembled knee prosthesis, with a portion
of the stem adaptor being cut away.
FIG. 3 is a diagrammatic elevation view showing a
number of stem components with differing body di-
ameters.
FIG. 4 is a diagrammatic cross sectional view taken
along line 4-4 of FIG. 3, as viewed in the direction of
the arrows.

[0029] Terms representing anatomical references,
such as anterior, posterior, medial, lateral, superior and
inferior, may be used throughout this document to refer
to both the orthopaedic implants described herein and a
patient’s natural anatomy. Such terms have well-under-
stood meanings in both the study of anatomy and the
field of orthopaedics. Use of such anatomical reference
terms in this document is intended to be consistent with
their well-understood meanings unless noted otherwise.
[0030] Referring to the drawings, FIG. 1 shows an im-
plantable knee prosthesis 10 for use in the performance
of an orthopaedic knee replacement procedure. The
knee prosthesis 10 includes a femoral component 12, a
tibial tray 14, and a bearing 16. As can be seen in FIGS.
2 to 4, the knee prosthesis 10 also includes a number of
stem components 50. As will be discussed below, each
of the variously-sized stem components 50 may be se-
cured to either the tibial tray 14 or the femoral component
12.
[0031] The tibial tray 14 is configured to be implanted
into a surgically-prepared end of a patient’s proximal tibia
(not shown). The tibial tray 14 includes a platform 18
having an elongated stem post 20 extending inferiorly
away from its inferior surface 22. The elongated tibial
stem post 20 is configured to receive the stem compo-
nents 50. As can be seen in FIG. 1, the stem post 20 of
the tibial tray 14 has a tapered bore 28 formed therein
into which a tapered post 24 of one of the stem compo-
nents 50 may be advanced to taper lock the post 24 (and
hence the stem component 50) and the tibial tray 14 to
one another (as shown in FIG. 2). In this way, the stem
component 50 may then be implanted into a surgically-
prepared (e.g., reamed or broached) intramedullary ca-
nal of the patient’s tibia.
[0032] The bearing 16 is securable to the tibial tray 14.

In particular, the bearing 16 may be snap-fit to the tibial
tray 14. In this way, the bearing 16 is fixed relative to the
tibial tray 14 (i.e., it is not rotatable or moveable in the
anterior/posterior or medial/lateral directions). It is envis-
aged that the tibial tray may be secured in a manner that
allows it to rotate relative to the tibial tray 14 in other
devices.
[0033] The bearing 16 has a lateral bearing surface 30
and a medial bearing surface 32. The bearing surfaces
30, 32 are configured to articulate with a lateral condyle
surface 36 and a medial condyle surface 38, respectively,
of the femoral component 12. Specifically, the femoral
component 12 is configured to be implanted into a sur-
gically-prepared distal end of the patient’s femur (not
shown), and is configured similarly to the patient’s natural
femoral condyles. As such, the lateral condyle surface
36 and the medial condyle surface 38 are configured
(e.g., curved) in a manner which is similar the condyles
of the natural femur. The lateral condyle surface 36 and
the medial condyle surface 38 are spaced apart from one
another so as to define an intercondylar notch between
them.
[0034] The condyle surfaces 36, 38 are formed in a
bearing surface 42 of the femoral component 12. The
femoral component 12 also includes an elongated stem
post 40, extending superiorly away from its opposite
backside surface 44. The elongated femoral stem post
40 is configured to receive the stem components 50. Spe-
cifically, as can be seen in FIG. 1, the femoral component
12 has a tapered bore 48 formed therein into which a
tapered post 24 of one of the stem components 50 may
be advanced to taper lock the post 24 (and hence the
stem component 50) and the femoral component 12 to
one another (as shown in FIG. 2). In this way, the stem
component 50 may then be implanted into a surgically-
prepared (e.g., reamed or broached) intramedullary ca-
nal of the patient’s femur.
[0035] As shown in FIG. 2, the knee prosthesis 10 may
also include a number of optional components such as
a femoral sleeve component 72, a tibial sleeve compo-
nent 74, and a sleeve adaptor 76. The sleeve compo-
nents 72, 74 may be used to facilitate implantation of the
femoral component 12 and the tibial tray 14, respectively,
in the presence of reduced bone quality in the patient’s
femur or tibia. The femoral sleeve component 72 is con-
figured to be secured to the femoral component 12 so as
to be positioned between the femoral component 12 and
the stem component 50. In particular, the inferior end 78
of the femoral sleeve component 72 has a bore (not
shown) formed in it that may be taper locked to the outer
surface of the femoral component’s stem post 40 to lock
the sleeve component 72 to the femoral component 12.
The opposite, superior end of the femoral sleeve com-
ponent 72 is configured to receive the stem components
50. Specifically, the superior end of the femoral sleeve
component 72 has a tapered bore 80 formed therein into
which a tapered post 24 of one of the stem components
50 may be advanced to taper lock the post 24 (and hence
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the stem component 50) and the femoral sleeve compo-
nent 72 to one another.
[0036] The tibial sleeve component 74 may be similarly
configured, with a bore formed in its superior end which
is taper locked to the stem post 20 of the tibial tray 14,
and with its opposite, inferior end having a tapered bore
formed in it into which a tapered post 24 of one of the
stem components 50 may be advanced to taper lock the
post 24 (and hence the stem component 50) and the tibial
sleeve component 74 to one another.
[0037] Alternatively, as shown in FIG. 2, the tibial
sleeve component 74 may be used in conjunction with
the stem adaptor 76. In such a device, the stem adaptor
76 is used to secure both the stem components 50 and
the tibial sleeve component 74 to the tibial tray 14. In
particular, the stem adaptor 76 includes a tapered post
84 that is identical in shape and size to the tapered post
24 of each of the stem components 50. As such, the
tapered post 84 of the stem adaptor 76 may be advanced
into the tapered bore 28 formed in the tibial tray’s stem
post 20 to taper lock the post 84 (and hence the stem
adaptor 76) and the tibial tray 14 to one another. The
tibial sleeve component 74 is configured to be secured
to the stem adaptor 76 so as to be positioned between
the tibial tray 14 and the stem component 50. In particular,
the tibial sleeve component 74 has a bore 86 formed in
it that extends through its entire length and hence is open
to both its superior end and its inferior end. The tibial
sleeve component 74 may be advanced over the stem
adaptor 76 such that the tapered sidewalls forming the
bore 86 of the tibial sleeve component 74 engage to the
tapered outer surface of the stem adaptor 76 to taper
lock the sleeve component 74 to the stem adaptor 76 to
one another. As can be seen in FIG. 2, the inferior end
of the stem adaptor 76 is configured to receive the stem
components 50. Specifically, the inferior end of the stem
adaptor 76 has a tapered bore 90 formed therein into
which a tapered post 24 of one of the stem components
50 may be advanced to taper lock the post 24 (and hence
the stem component 50) and the stem adaptor 76 to one
another.
[0038] The components of the knee prosthesis 10 that
engage the natural bone, such as the femoral component
12, the tibial tray 14, the stem components 50, and the
sleeve components 72, 74, along with the stem adaptor
76, may be constructed with an implant-grade biocom-
patible metal, although other materials may also be used.
Examples of such metals include cobalt, including cobalt
alloys such as a cobalt chromium alloy, titanium and in-
cluding titanium alloys such as a Ti6A14V alloy, and cer-
tain stainless steels. Such metallic components may also
be coated with a surface treatment, such as hydroxyap-
atite, to enhance biocompatibility. Moreover, the surfac-
es of the metallic components that engage the natural
bone may be textured to facilitate securing the compo-
nents to the bone. Such surfaces may also be porous
coated to promote bone ingrowth for permanent fixation.
[0039] The bearing 16 may be constructed with a ma-

terial that allows for smooth articulation between the
bearing 16 and the femoral component 12, such as a
polymeric material. A suitable polymeric material is a pol-
yethylene especially an ultrahigh molecular weight poly-
ethylene (UHMWPE).
[0040] As can be seen in FIG. 3, each of the stem com-
ponents 50 has an elongated, generally cylindrical stem
body 52. The tapered post 24 is positioned at a proximal
end of the elongated stem body 52. The elongated stem
body 52 extends distally away from the tapered post 24
and terminates at rounded distal end 54 that defines the
inferior-most surface of the stem component 50 when it
is secured to a tibial tray 14 or the superior-most surface
of the stem component 50 when it is secured to a femoral
component 12.
[0041] As can be seen in FIG. 3, a number of elongated
flutes 56 are formed in the outer annularly-shaped sur-
face 58 of the stem body 52. As can also be seen in FIG.
3, the longitudinal axis of each of the flutes 56 is parallel
to the longitudinal axis of the stem component 50 and
hence is arranged in the superior/inferior direction.
[0042] The stem component 50 may be provided in a
number of different configurations in order to fit the needs
of a given patient’s anatomy. In particular, the stem com-
ponent 50 may be configured in various different lengths
to conform to the patient’s anatomy (e.g., a relatively long
stem component 50 for use with a long femur or tibia, a
relatively short stem for use with a short femur or tibia,
etcetera). For example, the stem component 50 may be
provided in three different lengths (e.g., 60 mm, 110 mm,
and 160 mm).
[0043] The stem component 50 may also be provided
in varying body diameters to fit the needs of a given pa-
tient’s anatomy. The body diameter of a given stem com-
ponent 50 is the stem component’s medial/lateral cross
sectional width in the cylindrical midsection of the stem
component’s body 52 (i.e., not at its tapered post 24 or
its distal tip 54). For example, the stem component 50
may be provided in eight different diameters (e.g., 10
mm, 12 mm, 14 mm, 16 mm, 18 mm, 20 mm, 22 mm,
and 24 mm) at each of the three different lengths (e.g.,
60 mm, 110 mm, and 160 mm). In other words, in such
a device, 24 differently-sized stem components 50 may
be provided in eight different diameters and three differ-
ent lengths.
[0044] Likewise, the femoral component 12, the tibial
tray 14, and the sleeve components 72, 74 may be pro-
vided in various different sizes to fit the needs of a given
patient’s anatomy. However, each of the differently-sized
stem components 50 is compatible with each of the dif-
ferently-sized femoral components 12, tibial trays 14, and
sleeve components 72, 74, along with the stem adaptor
76. In particular, as described above, the tibial tray 12
has a tapered bore 28 formed in its stem post 20, the
femoral component 12 has a tapered bore 48 formed in
its stem post 40, the femoral sleeve component 72 has
a tapered bore 80 formed in its superior end, the stem
adaptor 76 has a tapered bore 90 formed in its inferior
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end and, optionally, the tibial sleeve component 74 may
have a tapered bore (not shown) formed in its inferior
end (when the tibial sleeve component 74 is used without
the stem adaptor 76). The tapered post 24 of a given
stem component 50 may be advanced into any of such
tapered bores 28, 48, 80, 90 to taper lock the tapered
post 24 (and hence the stem component 50) and the tibial
tray 14 or the femoral component 12 or the sleeve com-
ponent 72, 74 or the stem adaptor 76 to one another.
The geometry of the tapered bores 28, 48, 80, 90 of each
of the differently-sized tibial trays 14, the differently-sized
femoral components 12, the differently-sized sleeve
components 72, 74, and the stem adaptor 76 is identical.
Specifically, each of the tapered bores 28, 48, 80, 90 has
a taper angle and a diameter that are the same as the
taper angle and diameter of the other tapered bores.
[0045] Likewise, the geometries of the tapered posts
24 of each of the differently-sized stem components 50
are identical. In particular, as shown in FIG. 3, the post
24 of each of the differently-sized stem components 50
has a diameter (D) that is the same the diameters of the
posts of the other stem components. As shown in FIG.
3, the taper angle (θT) of each stem component’s post
24 is the same across the range of sizes of the stem
components 50. Because the taper features of the tibial
trays 14, femoral components 14, sleeve components
72, 74, and stem components 50 are commonly sized
across the range of component sizes, each of the differ-
ently-sized stem components 50 is compatible with each
of the differently-sized femoral components 12, each of
the differently-sized tibial trays 14, and each of the dif-
ferently-sized sleeve components 72, 74. As noted
above, the tapered post 84 of the stem adaptor 76 is
identical in size and shape to the tapered post 24 of the
stem components 50 and its tapered bore 90 is identical
in shape and size to the tapered bore 28 of the tibial tray
14. The stem adaptor 76 is therefore compatible with
each of the differently-sized tibial trays 14 and each of
the differently-sized stem components 50.
[0046] As shown in FIGS. 3 and 4, in contrast to prior
designs in which all of the differently-sized stem compo-
nents across a range of component sizes share a com-
mon slot configuration, some of the stem components 50
across the range of component sizes have a single elon-
gated slot 60 formed therein, with others of the stem com-
ponents having a pair of elongated slots 62, 64 formed
therein. In particular, in the device shown in the drawings,
the five smallest-diameter stem components 50 (e.g., 10
mm, 12 mm, 14 mm, 16 mm, and 18 mm) have a single
slot 60, with the three largest-diameter stem components
50 (e.g., 20 mm, 22 mm, and 24 mm) having the pair of
elongated slots 62, 64.
[0047] As can be seen in FIG. 4, in the stem compo-
nents 50 having two slots formed therein, the slots 62,
64 are arranged in a perpendicular arrangement relative
to one another. In other words, when viewed in a medi-
al/lateral cross section through the portion of the stem
body 52 having the slots 62, 64 (such as the cross section

views of FIG. 4), the slot 62 extends perpendicularly to
the slot 64 so as to divide the stem body 52 into four
equal sections.
[0048] As can be seen in FIGS. 3 and 4, the longitudinal
axis of each of the elongated slots 60, 62, 64 of the stem
components 50 is parallel to the longitudinal axis of each
of the flutes 56 and, hence, also parallel to the longitudinal
axis of the stem component 50 itself. A distal end 66 of
the slots 60, 62, 64 is defined in (i.e., opens into) the
distal tip 54. The slots 60, 62, 64 extend from their distal
ends 66 in the direction toward the tapered post 24 and
terminate in the stem body 52 at a location between the
tapered post 24 and the distal end 66. As such, the slots
60, 62, 64 create arcuate-shaped cantilevered flanges
68. As can be seen in FIG. 4, in the case of the stem
components 50 with only a single slot 60, two of such
cantilevered flanges 68 are formed in the stem body 52,
whereas four of such cantilevered flanges 68 are formed
in the stem components 50 having a pair of slots 62, 64.
The slot 60 is centred on the stem body 52 such that the
two cantilevered flanges 68 formed in the stem compo-
nents 50 having only a single slot 60 are of equal size.
The slots 62, 64 are likewise centred on the stem body
52 and, as noted above, arranged in a perpendicular ar-
rangement relative to one another. As such, the four can-
tilevered flanges 68 formed in the stem components 50
having a pair of slots 62, 64 are likewise of equal size.
[0049] As described above, the stem components 50
have a constant post diameter (D) and post taper angle
(θT) across their range of sizes, but the number of elon-
gated slots formed in the stem body 52 varies across
their range of sizes with some stem components 50 hav-
ing a single slot 60 and others having a pair of slots 62,
64 perpendicularly arranged with one another. As a re-
sult, an enhanced stem component set is provided that
balances parameters such as, amongst others, net clo-
sure force of the stem’s cantilevered flanges 68, maxi-
mum principal stress, flute engagement area, slot width,
and slot diameter across the range of sizes.
[0050] While the stem components 50 described
above with reference to the drawings are straight press-
fit stem components, other types of press-fit stems are
also contemplated including bowed and offset press-fit
stem components.

Claims

1. An implantable orthopaedic knee prosthesis assem-
bly, comprising:

a prosthetic knee component configured to be
implanted into an end of a long bone that forms
a knee joint of a patient, the prosthetic knee com-
ponent having a tapered bore formed therein,
and
a first plurality of stem components, each of the
first plurality of stem components having (i) a
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tapered post configured to be received sepa-
rately into the tapered bore of the prosthetic
knee component, (ii) an elongated body extend-
ing away from the tapered post and terminating
at a distal tip, the elongated body having a
number of flutes formed therein, (iii) a post taper
angle and a post diameter that are the same as
each of the other of the first plurality of stem
components, and (iv) a single slot formed in the
elongated body and extending from the distal tip
toward the tapered post, and
a second plurality of stem components, each of
the second plurality of stem components having
(i) a tapered post which can be received sepa-
rately into the tapered bore of the prosthetic
knee component, (ii) an elongated body extend-
ing away from the tapered post and terminating
at a distal tip, the elongated body having a
number of flutes formed therein, (iii) a post taper
angle and a post diameter that are the same as
the post taper angle and the post diameter of
each of the other of the second plurality of stem
components and of each of the first plurality of
stem components, and (iv) a pair of slots formed
in the elongated body and extending from the
distal tip toward the tapered post, the pair of slots
being arranged perpendicular to one another.

2. The implantable orthopaedic knee prosthesis as-
sembly of claim 1, in which each of the second plu-
rality of stem components has a body diameter that
is larger than that of each of the first plurality of stem
components.

3. The implantable orthopaedic knee prosthesis as-
sembly of claim 1, in which: the prosthetic knee com-
ponent comprises a tibial tray configured to be im-
planted into a proximal end of a tibia of the patient,
the tibial tray includes a platform with a stem post
extending inferiorly from an inferior surface of the
platform, and the tapered bore is formed in the stem
post.

4. The implantable orthopaedic knee prosthesis as-
sembly of claim 1, in which:

the prosthetic knee component comprises a
femoral component configured to be implanted
into a distal end of a femur of the patient,
the femoral component includes (i) a bearing
surface comprising a medial condyle surface
and a lateral condyle surface, and (ii) a backside
surface opposite the bearing surface, and (iii) a
stem post extending superiorly away from the
backside surface, and
the tapered bore is formed in the stem post.

5. The implantable orthopaedic knee prosthesis as-

sembly of claim 1, in which the prosthetic knee com-
ponent comprises a stem adaptor configured to be
secured to a tibial tray and implanted into a proximal
end of a tibia of the patient, and the tapered bore is
formed in an inferior end of the stem adaptor.

6. The implantable orthopaedic knee prosthesis as-
sembly of claim 1, in which the prosthetic knee com-
ponent comprises a femoral sleeve component con-
figured to be secured to a femoral component and
implanted into a distal end of a femur of the patient,
and the tapered bore is formed in a superior end of
the femoral sleeve component.

7. The implantable orthopaedic knee prosthesis as-
sembly of claim 1, in which the prosthetic knee com-
ponent comprises a tibial sleeve component config-
ured to be secured to a tibial tray and implanted into
a proximal end of a tibia of the patient, and the ta-
pered bore is formed in an inferior end of the tibial
sleeve component.

8. The implantable orthopaedic knee prosthesis as-
sembly of claim 1, in which the longitudinal axis of
both the flutes and the single slot of each of the first
plurality of stem components extends in the superi-
or/inferior direction.

9. The implantable orthopaedic knee prosthesis as-
sembly of claim 1, in which the longitudinal axis of
both the flutes and each of the pair of slots of each
of the second plurality of stem components extends
in the superior/inferior direction.

10. An implantable orthopaedic knee prosthesis assem-
bly, comprising:

a first knee stem component configured to be
implanted into the intramedullary canal of a long
bone that forms a knee joint of a patient, the first
knee stem component comprising (i) a tapered
post configured to be received separately into a
tapered bore of a prosthetic knee component,
the tapered post of the first knee stem compo-
nent having a first post taper angle and a first
post diameter, and (ii) an elongated body ex-
tending away from the tapered post and termi-
nating at a distal tip, the elongated body having
formed therein a number of flutes and a single
slot extending from the distal tip toward the ta-
pered post, and
a second knee stem component configured to
be implanted into the intramedullary canal of a
long bone that forms a knee joint of a patient,
the second knee stem component comprising
(i) a tapered post configured to be received sep-
arately into a tapered bore of a prosthetic knee
component, the tapered post of the second knee
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stem component having a second post taper an-
gle that is the same as the first post taper angle
and a second post diameter that is the same as
the first post diameter, and (ii) an elongated body
extending away from the tapered post and ter-
minating at a distal tip, the elongated body hav-
ing formed therein a number of flutes and a pair
of slots extending from the distal tip toward the
tapered post, the pair of slots being arranged
perpendicular to one another.

11. The implantable orthopaedic knee prosthesis as-
sembly of claim 10, in which the second knee stem
component has a body diameter that is larger than
the first knee stem component.

12. The implantable orthopaedic knee prosthesis as-
sembly of claim 10, in which both the tapered post
of the first knee stem component and the tapered
post of the second knee stem component are con-
figured to be received separately into at least one of:

a tapered bore of a tibial tray,
a femoral component,
a sleeve component, and
a stem adaptor.

13. The implantable orthopaedic knee prosthesis as-
sembly of claim 10, in which the longitudinal axis of
both the flutes and the single slot of the first knee
stem component extends in the superior/inferior di-
rection.

14. The implantable orthopaedic knee prosthesis as-
sembly of claim 10, in which the longitudinal axis of
both the flutes and each of the pair of slots of the
second knee stem component extends in the supe-
rior/inferior direction.

15. An implantable orthopaedic knee prosthesis assem-
bly, comprising:

a tibial tray configured to be implanted into a
proximal end of a tibia of the patient, the tibial
tray comprising a platform with a stem post ex-
tending inferiorly from an inferior surface of the
platform, the stem post having a tapered bore
formed therein,
a femoral component configured to be implanted
into a distal end of a femur of the patient, the
femoral component comprising (i) a bearing sur-
face having a medial condyle surface and a lat-
eral condyle surface, (ii) a backside surface op-
posite the bearing surface, and (iii) a stem post
extending superiorly away from the backside
surface, the stem post having a tapered bore
formed therein,
a first plurality of stem components, each of the

first plurality of stem components having (i) a
tapered post configured to be received sepa-
rately into the tapered bore of the tibial tray and
the tapered bore of the femoral component, (ii)
an elongated body extending away from the ta-
pered post and terminating at a distal tip, the
elongated body having a number of flutes
formed therein, (iii) a post taper angle and a post
diameter that are the same as each of the other
of the first plurality of stem components, and (iv)
a single slot formed in the elongated body and
extending from the distal tip toward the tapered
post, and
a second plurality of stem components, each of
the second plurality of stem components having
(i) a tapered post configured to be received sep-
arately into the tapered bore of the tibial tray and
the tapered bore of the femoral component, (ii)
an elongated body extending away from the ta-
pered post and terminating at a distal tip, the
elongated body having a number of flutes
formed therein, (iii) a post taper angle and a post
diameter that are the same as each of the other
of the second plurality of stem components and
the first plurality of stem components, and (iv) a
pair of slots formed in the elongated body and
extending from the distal tip toward the tapered
post, the pair of slots being arranged perpendic-
ular to one another.
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