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A mobile tibial assembly includes a tibial tray and a tibial insert configured 

to move relative to the tibial tray. The tibial insert includes a platform having an 

upper bearing surface defining a dwell point of the upper bearing surface. The dwell 

5 point is spaced-apart from a center of the bearing surface.
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AUSTRALIA

Patents Act 1990

ORIGINAL

COMPLETE SPECIFICATION

INVENTION TITLE:

MOBILE BEARING ASSEMBLY HAVING OFFSET DWELL POINT

The following statement is a full description of this invention, including the best method of 
performing it known to us:-
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MOBILE BEARING ASSEMBLY HAVING OFFSET DWELL POINT

FIELD OF THE DISCLOSURE

The present disclosure relates generally to orthopaedic prostheses, and
5 particularly to tibial assemblies including a tibial tray and a tibial insert.

BACKGROUND

During the lifetime of a patient, it may be necessary to perform a joint 
replacement procedure on the patient as a result of, for example, disease or trauma. 
For example, many knee replacement surgeries are performed each year. Total knee

10 replacement or arthroplasty may involve replacement of the mid-shaft portion of the 
femur, proximal, distal, and/or total femur, and proximal tibia. Uni-compartmental 
knee replacement or arthroplasty involves unicondylar resurfacing. Uni
compartmental knee arthroplasty provides an alternative to total knee arthroplasty for 
rehabilitating knees when only one condyle has been damaged as a result of trauma

15 or disease such as noninflammatory degenerate joint disease or its composite 
diagnosis of osteoarthritis or post-traumatic arthritis, for example. As such, uni
compartmental knee arthroplasty may be indicated for use in patients undergoing 
surgery for a severely painful and/or disabled joint damaged as a result of 
osteoarthritis, traumatic arthritis, rheumatoid arthritis, or a failed previous implant

20 when only one condyle of the knee (medial or lateral) is affected. Further, uni
compartmental knee replacements may be “multi-piece” replacements in which a 
separate uni-compartmental tibial insert is used to replace each of the medial and 
lateral condyles of the patient. A single, total femoral component or two partial 
femoral components may be used to cooperate with the two uni-compartment inserts.

25 In addition, in some knee replacement procedures, a total knee tibial tray
may be used with a uni-compartmental tibial insert. For example, a total knee tibial 
tray may be used with a single uni-compartmental tibial insert to replace either the 
medial or lateral condyle of the patient’s knee. Alternatively, a total knee tibial tray 
may be used with two uni-compartmental tibial inserts, each replacing one of the

30 medial and lateral condyles of the patient’s knee. In such applications, the medial 
and lateral uni-compartmental tibial inserts may have different characteristics and be

14/08/12,M:\Graham\Clare\Speci & Amndmts\l7222 Amended Speci.Docx,2
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-3-
selected based on the orthopaedic considerations associated with the respective 
condyle of the patient’s knee.

Uni-compartmental knee replacements are intended to provide increased 
patient mobility and reduce pain by replacing the damaged knee joint articulation in

5 patients where there is evidence of sufficient sound bone to seat and support the 
components. Age and activity level factor into all reconstructive procedures and the 
state of the arthritis determines the treatment. With the advancement of minimally 
invasive techniques that support uni-compartmental knee reconstruction, a growing 
number of patients are offered this alternative for relief from the disabling pain of

10 arthritis and for the potential benefits of a rapid recovery.
The tibial assembly of a uni-compartmental knee prosthesis typically 

includes a tibial tray configured to be coupled to the patient’s tibia and a polymer 
tibial insert positioned on the tibial tray. As discussed above, the tibial tray may be a 
total or uni-compartmental tibial tray. The tibial insert includes an upper bearing

15 surface configured to engage a corresponding articulating condylar surface of a 
femoral component coupled to the patient’s femur. A mobile tibial assembly 
generally refers to a tibial assembly in which the tibial insert is movable relative to 
the tibial tray. In other words, the tibial insert may rotate relative to the tray and/or 
the tibial insert may move medially, laterally, anteriorly, and/or posteriorly relative

20 to the tibial tray. This motion of the tibial insert relative to the tray may be 
constrained in any number of ways in order to limit the type of motion of the tibial 
insert. For example, the tibial insert may be limited to anterior/posterior motion 
relative to the tibial tray and/or rotation of the tibial insert may be limited to 
something less than 360 degrees of rotation. A fixed tibial assembly generally refers

25 to a tibial assembly in which the tibial insert is not movable relative to the tibial tray 
and generally remains in a fixed location thereon. Surgeons may choose between 
fixed and mobile tibial assemblies depending upon the particular needs of the patient.

Furthermore, knee anatomy differs from patient to patient such that the 
components of knee prostheses (i.e., a tibial tray, a tibial insert, and a femoral

30 component) may be difficult to align with each other in order to maintain optimal 
positioning of each component relative to each other component as well as to 
maintain optimal positioning of each component relative to the patient’s bone.

14/08/12.M:\Grahain\Clare\Speci & Atnndmis\l7222 Amended Speci.Docx,3
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However, due to the patient’s anatomy and/or activity needs, the femur and tibia of
the patient may not be so aligned. In such instances, either optimal positioning of the
components relative to each other or relative to the patient’s bone must be sacrificed.

5 SUMMARY OF THE INVENTION

In one aspect, the present invention provides a mobile tibial assembly 
including:

a tibial tray configured to be coupled to a surgically-prepared surface of the 
proximal end of a tibia, the tibial tray including a platform having an upper surface 

10 and a channel formed in the upper surface to define spaced-apart first and second 
side walls and a bottom surface between them, and a tibial insert including a platform 
and a stem extending downwardly from the platform and received within the channel 
of the tibial tray in which the stem of the tibial insert is square or hexagonal or 
octagonal when viewed from below so that the stem can be inserted into the channel 

15 in a selected one of a plurality of orientations, the platform including (i) a bottom 
surface configured to engage the upper surface of the platform of the tibial tray and 
(ii) an upper bearing surface defining a dwell point, in which the dwell point of the 
tibial insert is spaced-apart from the axis about which the tibial insert can be rotated 
between its possible orientations relative to the tibial tray,

20 wherein the tibial insert is a uni-compartmental tibial insert and, in each of
the said plurality of orientations, each of a pair of opposite parallel side walls of the 
stem is adjacent to a respective side wall of the channel, so that the position of the 
dwell point relative to the tibial tray is determined by the selection of the rotational 
orientation of the stem relative to the tibial tray, wherein positioning a different pair 

25 of parallel side walls of the stem adjacent to the side walls of the channel requires
that the stem be removed from the channel.

In another aspect, the present invention provides a mobile tibial assembly 
including:

30 a tibial tray configured to be coupled to a surgically-prepared surface of the
proximal end of a tibia, the tibial tray including a platform having an upper surface 
and a channel extending along a longitudinal axis, the channel being formed in the

14/08/12,M:\Graham\Clare\Speci & Amndmts\17222 Amended Speci.Docx,4
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2 upper surface to define spaced-apart first and second side walls and a bottom surface 
therebetween having a width extending transverse to the longitudinal axis, and 

a uni-compartmental tibial insert including a platform and a stem extending 
downwardly from the platform and received within the channel of the tibial tray, the 

5 platform including (i) a bottom surface configured to engage the upper surface of the 
platform of the tibial tray and (ii) a generally circular upper bearing surface having a 
center and defining a dwell point offset from the center, wherein (i) the center of the 
upper bearing surface and a midpoint of the width of the bottom surface of the 
channel lie on the longitudinal axis of the channel, and (ii) the dwell point of the

10 tibial insert is spaced-apart from the midpoint of the width of the bottom surface of 
the channel in the medial/lateral direction.

In a further aspect, the present invention provides a uni-compartmental 
mobile tibial assembly including:

15 a tibial tray configured to be coupled to a surgically-prepared surface of the
proximal end of a tibia, the tibial tray including a platform having an upper surface 
and a channel formed in the upper surface to define spaced-apart first and second 
side walls and a bottom surface therebetween, and

a tibial insert including a platform and a stem having four side walls that
20 extends downwardly from the platform and is received within the channel of the 

tibial tray, the platform including (i) a bottom surface configured to engage the upper 
surface of the platform of the tibial tray and (ii) an upper bearing surface defining a 
dwell point,

wherein (i) the dwell point of the tibial insert is spaced-apart from a
25 midpoint of the width of the bottom surface of the channel in the medial/lateral

direction, and the tibial insert is configured to rotate relative to the tibial tray 
approximately 20 degrees.

In yet another aspect, the present invention provides a mobile tibial
30 assembly including:

14/08/12,M:\Graham\Clare\Speci & AmndmtsM 1222 Amended Spcci.Docx.5
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2 a tibial tray configured to be coupled to a surgically-prepared surface of the 
proximal end of a patient's tibia, the tibial tray having a platform including an upper 
surface, and

a uni-compartmental tibial insert including a platform having (i) a bottom
5 surface positioned on the upper surface of the tibial tray and (ii) an upper bearing 

surface, wherein a dwell point of the upper bearing surface is spaced-apart 2-8 mm 
from an axis of rotation about which the tibial insert rotates relative to the tibial tray 
when the tibial insert is positioned on the tibial tray.

10 SUMMARY OF OPTIONAL EMBODIMENTS OF THE INVENTION

The dwell point may be laterally spaced 2-8 mm apart from the midpoint of 
the width of the bottom surface of the channel and more particularly may be laterally 
spaced 3-6 mm apart from the midpoint of the width of the bottom surface of the 
channel. The illustrative tibial insert may be a uni-compartmental tibial insert.

15 The stem of the tibial insert may be generally circular, square, or hexagonal
when viewed in a bottom plan view. The hexagonally-shaped stem may be oriented 
in six different positions within the channel of the tibial tray. For example, the tibial 
insert may be oriented in a first position relative to the tibial tray such that a first side 
wall of the stem of the tibial insert is engaged with the first side wall of the channel

20 and a second side wall of the stem of the tibial insert is engage with the second side 
wall of the channel. Further, the tibial insert may be oriented in a second position 
relative to the tibial tray such that a third side wall of the stem of the tibial insert is 
engaged with the first side wall of the channel and a fourth side wall of the stem of 
the tibial insert is engaged with the second side wall of the channel. The tibial insert

25 may further be oriented in a third position relative to the tibial tray such that a fifth 
side wall of the stem of the tibial insert is engaged with the first side wall of the 
channel and a sixth side wall of the stem of the tibial insert is engaged with the 
second side wall of the channel.

Illustratively, the square-shaped stem of the tibial insert may include four
30 curved side walls and may be configured to rotate relative to the tibial tray 

approximately 20 degrees.

l4/08/l2,M:Kjraham\Clare\Speci & Amndmts\17222 Amended Speci.Docx.6
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The illustrative channel of the tibial tray may be configured to extend from 
an anterior end of the platform of the tibial tray to a posterior end of the platform of 
the tibial tray.

5 Illustratively, tibial insert may be configured to rotate relative to the tibial
tray approximately 360 degrees about the axis of rotation or may be alternatively 
configured to rotate relative to the tibial tray approximately 20 degrees about the axis 
of rotation.

The platform of the tibial insert may be generally circular in shape when
10 viewed in a bottom plan view.

According to still another embodiment of the present disclosure, an 
orthopaedic implant includes a tibial insert having a platform defining a generally 
circular shape when viewed in plan view. The platform includes an upper bearing 
surface and the dwell point of the upper bearing surface is spaced-apart 2-8 mm from 

15 the centre of the upper bearing surface.
Illustratively, in a particular embodiment, the dwell point of the upper 

bearing surface may be spaced-apart 3-6 mm from the centre of the upper bearing 
surface.

BRIEF DESCRIPTION OF THE DRAWINGS

20 The detailed description particularly refers to the accompanying figures in
which:

FIG. 1 is a perspective view of a uni-compartmental mobile tibial assembly;
FIG. 2 is a sectional view of the tibial assembly of FIG. 1;

14/08/12,M:\Grahani\Clare\Speci & Amndmts\17222 Amended Spcci.Docx.2
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FIG. 3 is a top view of the tibial assembly of FIGS. 1 and 2 showing the 

dwell point spaced-apart from (i) an axis of rotation of the tibial insert as well as (ii) 

a centerline along a channel formed in the tibial tray;

FIG. 4 is an exploded, perspective view of another unicompartmental

5 mobile tibial assembly;

FIG. 5 is an exploded, perspective view of yet another unicompartmental 

mobile tibial assembly;

FIGS. 6 and 7 are top views of the tibial assembly of FIG. 5; and

FIG. 8 is a sectional view of another tibial assembly.

10 DETAILED DESCRIPTION OF THE DRAWINGS
While the concepts of the present disclosure are susceptible to various 

modifications and alternative forms, specific exemplary embodiments thereof have 

been shown by way of example in the drawings and will herein be described in 

detail. It should be understood, however, that there is no intent to limit the disclosure 

15 to the particular forms disclosed, but on the contrary, the intention is to cover all 

modifications, equivalents, and alternatives following within the spirit and scope of 

the invention as defined by the appended claims.

A tibial assembly 10 includes a tibial tray 12 to be coupled to a surgically- 

prepared surface of the proximal end of a patient’s tibia (not shown) and a bearing, 

20 or tibial insert 14, provided for use with the tray 12. The tibial insert 14 and other 

tibial inserts described herein are illustratively formed from a polymer material, but 

may be formed from other materials, such as a ceramic material, a metallic material, 

a bio-engineered material, or the like, in other embodiments. Similarly, the tibial 

tray 12 and other tibial trays described herein, are illustratively formed from a

25 metallic material, but may be formed from other materials, such as a ceramic 

material, a polymer material, a bio-engineered material, or the like, in other 

embodiments.

Illustratively, the assembly 10 is a unicompartmental assembly intended to

replace only one of the two natural bearing surfaces of a tibia, for example. As such,

30 the tibial assembly 10 may be used by a surgeon or other technician during a

unicompartmental knee arthroplasty (UKA). Illustratively, the assembly 10 as well

as other tibial assemblies disclosed herein are suitable for use or implantation by

3l/O3/O8.kn 17222 spcci,7
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surgeons adopting either conventional or minimally invasive surgical methods of 

performing UK.A. Further, although the tibial assembly 10 is a unicompartmental 

tibial assembly, it is within the scope of this disclosure that the various features 

associated with the tibial assembly 10, as well as other tibial assemblies discussed 

5 herein, may also be associated with tibial assemblies typically used during total knee 

arthroplasty (TK.A) to replace both of the natural bearing surfaces of the tibia.

Further, although the features of the tibial assemblies are described in reference to an 

orthopaedic knee implant, it should be appreciated that such features are applicable 

to other types of orthopaedic implants including, but not limited to, hip implants, 

10 shoulder implants, elbow implants, spine implants, finger implants, toe implants, 

wrist implants, and ankle implants.

Looking now to FIGS. 1-3, the tibial tray 12 includes a platform 16 and, in 

some embodiments, an anchor component (e.g., a stem or keel, not shown) extending 

downwardly from the platform 16. During UK.A, for example, the stem or keel of 

15 the tray 12 is secured to the patient’s tibia such that a bottom surface 18 of the

platform 16 rests upon a surgically-prepared surface of the tibia. The platform 16 

further includes an upper surface 20 and is generally "D-shaped" when viewed in a 

plan view to define a curved, outer or outboard surface 22 and a generally straight 

inner or inboard surface 24. However, in other embodiments, the platform 20 may 

20 have other configurations based on, for example, the particular joint with which the 

assembly 10 is used. Illustratively, the outboard surface 22 defines an outboard side 

26 of the tibial tray 12 while the inboard surface 24 defines an inboard side 28 such 

that the tray 12 is further oriented to define a front, or anterior, side 30 and a rear, or 

posterior, side 32. It should be appreciated that the illustrative tibial assembly 10 is 

25 but one embodiment of a tibial assembly and that the features and components of the 

tibial assembly 10 may be used with a tibial assembly configured to replace the 

medial and/or lateral condyle of a patient’s right tibia, as well as, the medial and/or 

lateral condyle of the patient’s left tibia.

The tibial tray 12 further includes a channel 34 formed in the upper surface

30 20 of the platform 16 and extending from the anterior side 30 to the posterior side 32

of the platform 16, as shown in FIG. 1. Illustratively, the channel 34 is defined by a

bottom surface 36 and medial and lateral rims or overhang portions 38 of the

3I/O3/O8,kn 17222 spec.,8
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platform 16 which create undercut portions 40 of the channel 34. The channel 34 is 

defined in the upper surface 20 of the platform 16 in a generally anterior-posterior 

direction. However, in other embodiments, the channel 34 may be defined in the 

upper surface 20 of the platform 16 in a generally medial-lateral direction, or some

5 combination of a generally anterior-posterior direction and a generally medial-lateral 

direction (i.e., a generally diagonal direction). Additionally, although the illustrative 

channel is substantially straight, the tibial tray 12 may include a channel having other 

configurations in other embodiments. For example, a curved channel may be used in 

some embodiments. As is discussed in greater detail below, the channel 34 provides

10 for guided movement of the tibial insert 14 in the anterior and posterior directions.

Similar to the tibial tray 12, the tibial insert 14 includes a platform 42 and a 

stem 44 extending downwardly from a bottom surface 46 of the platform 42. While 

the stem 44 and the platform 42 of the insert 14 are coupled to each other to create a 

unitary insert 14, it is within the scope of this disclosure to provide a modular insert

15 having separate platform and stem components which are coupled together. The 

illustrative platform 42 ofthe tibial insert 14 is generally circular when viewed in a 

plan view, but may define other shapes as well. The platform 42 further includes an 

upper bearing surface 48 configured to cooperate with a corresponding condylar 

surface of either a femoral component (not shown) coupled to the patient’s femur or 

20 a the patient’s natural femur itself. Accordingly, the bearing surface 48 provides a 

surface upon which a prosthetic or natural femoral condyle articulates. Further, as 

shown in FIG. 2, the bearing surface 48 defines a dwell point 50. As is 

conventionally known by those skilled in the art and defined herein, a “dwell point” 

of a given bearing surface is the lowest point of the bearing surface relative to the

25 tray’s bottom surface 18. As is discussed in greater detail below, the dwell point 50 

of the insert 14 is spaced-apart, or offset, from an axis of rotation 52 about which the 

insert 14 rotates when coupled with the tray 12. Looking again to FIG. 2, the 

illustrative stem 44 of the insert 14 includes a narrowed, neck portion 54 and a wider, 

base portion 56 coupled to the neck portion 54. Illustratively, a bottom surface 58 of

30 the base portion 56 is circular when viewed in plan, as shown in FIG. 3.

In use, the stem 44 of the insert 14 is received within the channel 34 of the

tray 12 such that the bottom surface 46 of the platform 44 of the insert 14 is adjacent

31/03/08,kn 17222 spcci.9
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to and rests on the upper surface 20 of the platform 16 of the tray 12, as shown in 

FIG. I. The narrow neck portion 54 of the insert 14 is received between the 

overhang portions 38 of the tray 12 in order to prevent lift-off of the insert 14, or 

upward movement of the insert 14, relative to the tray 12. Accordingly, the insert 14

5 is able to move anteriorly and posteriorly, as shown by arrow 60, within the channel 

34 of the tray 12. Further, the insert 14 is able to rotate relative to the tray 12 about 

the axis of rotation 52 when the insert 14 is positioned on the tray 12. Illustratively, 

the insert 14 is able to rotate, generally unimpeded, through 360 degrees of rotation. 

However, it is within the scope of this disclosure to provide an insert able to rotate

10 about an axis through only a limited range of motion.

As discussed previously, the dwell point 50 of the insert 14 is spaced-apart a 

distance 62 from the axis of rotation 52 of the insert 14. As shown in FIG. 2, the 

distance 62 between the axis of rotation 52 of the insert 14 and the dwell point 50 is 

measured using a straight line parallel to the bottom surface 46 of the insert 14

15 between the axis of rotation 52 and the dwell point 50. The dwell point 50 is offset 

from the axis of rotation 52 in a medial, lateral, anterior, or posterior direction, or 

some combination thereof. Another way to define the distance 62 is that distance 

between the axis of rotation 52 and an imaginary line through the dwell point 50 

which is also perpendicular to the bottom surface 46 of the insert 14. In other words, 

20 the distance 62 is not measured along the arc length of the bearing surface 48 of the 

insert 14. Illustratively, the dwell point 50 of the insert 14 may be spaced 

approximately greater than I mm away from the axis of rotation. In a certain 

illustrative embodiment, the dwell point 50 is spaced approximately greater than 2 

mm away from the axis of rotation while in another embodiment the dwell point 50 

25 is spaced approximately greater than 3 mm way from the axis of rotation. In a more 

specific embodiment, the dwell point 50 is spaced approximately 2-8 mm away from 

the axis of rotation 52. Furthermore, in one exemplary embodiment, the dwell point 

50 of the insert 14 is spaced approximately 3-6 mm from the axis of rotation 52. It 

should be appreciated that the amount of offset of the dwell point 50 may be based

30 on or otherwise related to the size of the particular tibial insert 14. For example, the

spacing between the dwell point 50 and the axis of rotation of the tibial insert 14 may

be proportional to the size of the tibial insert 14 (i.e., the offset increases as the size

3l/03/08.kn 17222 speci.10
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of the insert 14 increases). For example, in one embodiment, the dwell point 50 is 

spaced from the axis of rotation of the tibial insert 14 a distance approximately equal 

to 13%-20% of the medial-lateral width of the tibial insert 14. In one particular 

embodiment, the dwell point 50 is spaced from the axis of rotation of the tibial insert

5 14a distance approximately equal to 15% ±0.5% of the medial-lateral width of the

tibial insert 14.

Illustratively, the axis of rotation 52 of the insert 14 is generally located at 

the center of the insert 14. In other words, as noted above, the platform 16 of the 

insert 14 is generally circular when viewed in plan and the stem 44 of the insert 14 is 

10 also generally circular when viewed in plan. The axis of rotation 52 illustratively 

extends through the center of both the circular platform 16 and the circular stem 44. 

Illustratively, therefore, the dwell point 50 of the insert 14 is spaced-apart from the 

center of the platform 16 and stem 44 of the insert 14.

Although the platform 16 and the stem 44 of the insert 14 are circular in 

15 shape, it is within the scope of this disclosure to include a tibial insert having a 

platform and/or stem which are not circular in shape. The center of the bearing 

surface of such non-circular platforms and/or stems is the centerpoint of such 

platforms and/or stems (when viewed in plan view) which may be arithmetically 

determined. The dwell point of the non-circular platforms is generally laterally 

20 offset from such a centerpoint. It is also within the scope of this disclosure for the 

insert 14 to rotate about an axis that is not necessarily located at the center of the 

platform and/or stem of the insert.

Further illustratively, as shown in FIG. 3, the dwell point 50 of the insert 14 

is laterally spaced-apart the distance 62 from a midpoint 85 of the width 83 (as

25 shown in FIG. 2) of the bottom surface 36 of the channel 34. In other words, as 

viewed in the plan view of FIG. 3, the dwell point 50 is offset in the generally 

medial/lateral direction from a centerline 85 longitudinally dividing the channel 34 

into two generally equal halves. Accordingly, the dwell point 50 of the illustrative 

tibial insert 14 is spaced-apart from the axis of rotation 52, from the center of the

30 bearing surface 48, and from the midpoint of the width (or centerline) of the bottom 

surface 36 of the channel 34.

31/03/08.kn 17222 speci.il

speci.il


- 12-

20
08

20
14

64
 

31
 M

ar
 2

00
8

The offset dwell point 50 operates to allow a femoral component to be more 

desirably positioned relative to the tibial insert to accommodate a particular patient’s 

individual anatomy or activity needs, for example. In general, the knee anatomy 

differs from patient to patient such that the components of a knee prosthesis,

5 including a tibial tray, a tibial insert, and a femoral component, may be difficult to 

align with each other while still maintaining a desired positioning of each component 

relative to the bone to which it is implanted. In other words, preferred positioning of 

the femoral component on the femur in order to achieve suitable bone coverage of 

the femur by the femoral component may not result in the preferred positioning of

10 the femoral component relative to the tibial insert and tibial tray, for example.

By offsetting the location of the dwell point, the position of the femoral 

component is also shifted relative to the tibial tray medially, laterally, anteriorly, 

posteriorly, or some combination thereof in order to accommodate different patient 

needs while still providing desired positioning of the components relative to the 

15 patient’s anatomy. Illustratively, therefore, the dwell point 50 of the bearing surface 

48 of the tibial insert 14 is able to move freely around the axis of rotation 52 such 

that the dwell point 50 can be centered under the articulating surface of the mating 

femoral component.

During patient use, the natural or femoral component of the patient’s knee

20 rests on the bearing surface 48 of the tibial insert 14 with the most distal end of the 

femur being received in the dwell point 50. Because the anatomy of each patient is 

different, the tibial insert 14 will self-adjust for the particular patient to position the 

dwell point 50 in the correct location to receive the most distal end of the patient’s 

femur. In addition, as the patient moves the knee between flexion and extension, the

25 tibial insert 14 re-adjusts to the patient’s needs. Depending on the particular activity 

being performed by the patient (e.g., playing tennis, walking, running, etc.), the tibial 

insert 14 will move about the allowable degrees of freedom such that the dwell point 

50 is re-positioned to receive the most distal point of the patient’s femur. For 

example, during a particular patient activity, the patient’s femur may being to “ride”

30 up on the side of the bearing surface 48 of the tibial insert 14. In response, the tibial

insert 14 may rotate or otherwise move such that the dwell point 50 and the most

distal end of the patient’s femur are again brought into contact. In this way, the tibial

3)/03/08,kn 17222 speci. 12
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insert 14 automatically adjusts position based on the particular anatomy of the 

patient, as well as, the current activity being performed by the patient.

Additionally, in some embodiments, the movement of the tibial insert 14 

may be restricted in one or more directions and/or movements (e.g., rotational or

5 translational movements). For example, as discussed in more detail below in regard 

to FIGS. 5-8, the tibial insert 14 may be couplable to the tibial tray 12 in one of a 

limited number of positions. In this way, the dwell point 50 of the tibial insert 14 is 

postionable in a limited number of locations relative to a fixed reference point. Once 

so positioned, the tibial insert 14 is allowed to move or otherwise re-position in one

10 or more directions or movements. For example, the tibial insert 14 may be 

configured to move in a generally anterior-posterior direction, a generally medial- 

lateral direction, and/or a rotational direction, or the like. Further, each type of 

movement may be limited in scope. For example, if the tibial insert 14 is allowed to 

rotate in a particular embodiment, the insert may be restricted to some rotational

15 amount less than 360 degrees in some embodiments. In this way, the motion of the 

tibial insert 14 may be controlled or otherwise predetermined by the orthopedic 

surgeon during the performance of the orthopaedic surgical procedure. The tibial 

insert 14 may then perform some amount of “self-adjustment” based on the particular 

activity performed by the patient.

20 Looking now to FIG. 4 another unicompartmental tibial assembly 110

includes a tibial tray 112 and a tibial insert 114 configured to mate with the tibial tray 

112. The tibial tray 112 and the tibial insert 114 are similar to those shown in FIGS.

1 -3. As such, like reference numerals are used to denote like components. 

Illustratively, the tibal tray 112 includes a platform 116 and an anchor 117, such as a

25 keel and peg, extending downwardly from the bottom surface 118 of the platform 

116. In use, the keel and peg 117 are coupled to the patient’s tibia in order to secure 

the tibial tray 112 to the tibia. While the illustrative tray 112 includes the keel and 

peg 117, it is within the scope of this disclosure for the tray 112 to include any 

suitable anchor for securing the tray 112 to a patient’s tibia. The platform 116

30 includes an upper surface 120 and an end wall 122 extending upwardly from the 

upper surface 120. Illustratively, the end wall 122 is aligned with the inboard surface

3l/03/08,kn 17222 speci,l3



- 14-

20
08

20
14

64
 

31
 M

ar
 2

00
8

24 of the platform 116 and operates to extend the inboard surface 24 upwardly for 

placement against a surgically-prepared vertical surface of patient’s tibia.

Illustratively, the insert 114 does not include any stem or other component 

extending downwardly from the bottom surface 46 of the platform 42. Accordingly, 

5 the tibial insert 114 is able to move freely on the upper surface 120 of the tray 112.

In other words, the movement of the tibial insert 114 relative to the tray 112 is 

unconstrained such that the insert 114 may move laterally, medially, anteriorly, 

posteriorly, and may rotate relative to the tray 112. Illustratively, the dwell point 50 

of the insert 114 is offset, or spaced-apart, from the center of the generally circular 

10 bearing surface 48 of the insert 114, in a similar manner to that which is discussed 

above in regards to the insert 14 shown in FIGS. 1-3.

Looking now to FIGS. 5-7, a tibial assembly 210 includes a tibial tray 212 

and a tibial insert 214 configured to mate with the tibial tray 212. The tibial tray 212 

is similar to the tibial tray 12 shown in FIGS. 1-3. As such, like reference numerals 

15 are used to denote like components. The tibial tray 212 includes a platform 216 and

an anchor 217 (e.g., a keel and a peg) extending downwardly from a bottom surface

218 of the platform 216. A channel 234 is formed in a top surface 220 of the 

platform 216 to define a bottom wall 236 and generally vertical side walls 240. The 

channel 234 extends from the anterior side 30 of the platform 216 to the posterior

20 side 32 of the platform 216 and is generally parallel to the inboard surface 224.

Similar to the channel 34, The channel 234 is defined in the top surface 220 of the 

platform 126 in a generally anterior-posterior direction. However, in other 

embodiments, the channel 234 may be defined in the top surface 220 of the platform 

216 in a generally medial-lateral direction, or some combination of a generally

25 anterior-posterior direction and a generally medial-lateral direction (i.e., a generally 

diagonal direction). Additionally, although the illustrative channel is substantially 

straight, the tibial tray 212 may include a channel having other configurations in 

other embodiments. For example, a curved channel may be used in some 

embodiments. In contrast with the channel 34 of the tray 12 shown in FIGS. 1-3, the 

30 channel 234 of the tray 212 does not have an undercut portion for capturing the tibial 

insert 214. However, it is within the scope of this disclosure for the insert 214 to 

include a channel having undercut portions.

31/03/08,kn 17222 sped, 14
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The tibial insert 214 includes the platform 42 and a stem 244 extending 

downwardly from the bottom surface 46 of the platform 42. The stem 244 is 

hexagonal in shape when viewed in a bottom plan view. Accordingly, the stem 244 

includes six side walls 246 as well as a bottom wall 248.

5 In use, the stem 244 of the insert 214 is placed within the channel 234 of the

tray 212 such that the bottom surface 46 of the insert 214 rests on the top surface 220 

of the platform 216 of the tray 212. The stem 244 is able to slide within the channel 

234 relative to the tray 212 in the anterior and posterior directions. As shown in FIG.

6, opposite or parallel side walls 246 of the stem 244 are each adjacent one of the

10 side walls 240 defining the channel 234. Illustratively, the stem 244 may be placed 

within the channel 234 in six different positions in order to change the orientation of 

the insert 214, and the dwell point 50 of the insert, relative to the tray 212.

Accordingly, the insert 214 may be oriented in an initial position, as shown 

in FIG. 6, such that one of the pairs of parallel side walls 246 is adjacent the side 

15 walls 240 of the channel 234. Such a placement orients the dwell point 50 of the

insert in the position (relative to the tray 212) shown in FIG. 6. The insert 214 may 

be repositioned relative to the tray 212 by removing the stem 244 from the channel 

234 and rotating the insert 214 such that a different pair of parallel side walls 246 are 

adjacent the side walls 240 of the channel 234. For example, as shown in FIG. 7, the 

20 tibial insert 214 has been rotated approximately 60 degrees in a counter clockwise 

direction in order to orient the dwell point 50 of the insert 212 in the position 

(relative to the tray 212) shown in FIG. 7. Accordingly, the dwell point 50 of the 

insert 214 may be positioned by the surgeon in one of six orientations relative to the 

tray 212 depending upon the particular anatomy and/or activity needs of the patient.

25 Illustratively, the insert 214 is not rotatable relative to the tray 212, but is

able to translate within the channel 234 in the anterior and posterior directions. 

Further, as noted above, the dwell point 50 of the insert 214 is spaced-apart from the 

center 51 of the bearing surface 48 of the insert 214. Similarly, the dwell point 50 of 

the insert 214 is spaced-apart from the midpoint of the width, or centerline 85, of the

30 channel 234, as discussed above in regards to the tibial insert 14.

While the tibial assembly 210 is a mobile tibial assembly, it is also within 

the scope of this disclosure to provide a fixed tibial assembly including a tibial insert

31/O3/O8,kn 17222 speci,15
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having an offset dwell point that my be oriented relative to the tibial tray in a number 

of fixed positions. In other words, the tibial tray may be provided with a recess such 

as the channel 234 shown (to allow the stem 244 to translate relative to the tray) or a 

bore shaped similarly to the shape of the stem 244, for example, in order to receive

5 the stem 244 in a fixed position therein. Further, while the illustrative tibial insert 

214 is able to be oriented in six different positions relative to the tray 212, it is within 

the scope of this disclosure to provide a tibial insert that is able to be oriented in any 

number of positions relative to the tray in order to position the dwell point in any 

suitable location relative to the tray. For example, the stem of the tibial insert may

10 be octagonal to permit the tibial insert to be oriented in eight different positions 

relative to the tibial tray.

Looking now to FIG. 8, a portion of another tibial assembly 310 is shown. 

The assembly 310 includes the tibial tray 12 shown in FIGS. 1 and 2 and, as such, 

the channel 34 of the platform 16 includes overhang portions 38 and undercut

15 portions 40. The assembly 310 further includes a tibial insert having a stem 344 

including a narrow neck portion (not shown) and a wider base portion 356 similar to 

that of the stem 44 of the tibial tray 12. Illustratively, the base portion 356 of the 

stem 344 includes four curved side walls 346 such that each side wall 346 includes 

two wall portions 348. The base portion 344 of the stem 344 is received within the

20 channel 34 such that the curved side walls 346 are received within the undercut 

portions 40 of the channel 34.

The four side walls 346 of the stem 344 allow the surgeon to orient the tibial 

insert 314 in four different positions relative to the tray 12 in order to position the 

dwell point of the tray 12 to suit the individual needs of the patient. Further, the 

25 curved side walls 346 permit limited rotation of the stem 344 relative to the tray 12 

about the axis of rotation 52, as shown in phantom in FIG. 8. Additionally, the width 

of the base of the stem 344 may be slightly smaller than a width of the channel 34 in 

order to further permit limited rotation of the stem 344 relative to the tray 12. In 

other words, the rounded portions of the curved side walls 346 are able to move past 

30 the inner wall of the channel 34 defining the undercut portions 40 as the stem 344 is 

rotated relative to the tray 12 whereas the comers between each side wall 346 act as a 

stop and engage the inner wall of the channel 34 once the stem 344 has been rotated

3l/03/08,kn 17222 speC)J6
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to a particular degree to prevent the stem 344 from rotating further. Illustratively, the 

stem 344 is able to rotate approximately 10 degrees about the axis of rotation 52 in 

either direction. However, it is within the scope of this disclosure to include a tibial 

assembly in which the tibial insert is able to rotate (in a limited manner, i.e., less than

5 360 degrees of rotation) relative to the tibial tray through any suitable degrees of

rotation. Furthermore, while the stem 344 of the tibial insert 314 includes four 

curved side walls, it is within the scope of this disclosure to include a stem having 

any number of curved and/or straight side walls.

Various tibial assemblies 10, 110, 210, 310 are disclosed herein. Each tibial 

10 assembly includes a tibial tray and a tibial insert configured to rest on the tibial tray.

Illustratively, while the tibial assemblies 10, 110, 210, 310 are mobile tibial 

assemblies (i.e., the tibial insert is able to move relative to the tibial tray), it is within 

the scope of this disclosure to include fixed tibial assemblies (i.e., the tibial insert is 

not able to move relative to the tibial tray) having one or more features or

15 characteristics disclosed herein with respect to the tibial assemblies 10, 110, 210, 

310.

Illustratively, the tibial assemblies 10, 110, 210, 310 disclosed herein each 

include a tibial insert having a dwell point 50 which is offset from one or more of the 

following: (1) the axis of rotation of the tibial insert relative to the tibial tray; (2) the 

20 center of the bearing surface; and (3) the centerline or midpoint of the width of any 

channel or other feature of the tibial tray which operates to capture or constrain 

movement of the tibial insert relative thereto.

Each tibial insert of the various tibial assemblies disclosed herein may be 

made by determining a center of a bearing surface of the tibial insert when the tibial 

25 insert is viewed in a plan view and determining an offset location on the bearing 

surface to locate the dwell point of the bearing surface. The offset location is 

spaced-apart from the center of the bearing surface. Further, the tibial insert may be 

fabricated such that dwell point of the bearing surface is located at the offset 

location. Illustratively, as discussed above, the offset location may be spaced 2-8 

30 mm apart from the center of the bearing surface or, in some embodiments, may be 

spaced 3-6 mm apart from the center of the bearing surface.

3l/03/08,kn 17222 speci, 17



- 18-
20

08
20

14
64

 
15

 A
ug

 2
01

2 While the concepts of the present disclosure have been illustrated and described in 
detail in the drawings and foregoing description, such an illustration and description 
is to be considered as exemplary and not restrictive in character, it being understood 
that only the illustrative embodiments have been shown and described and that all 

5 changes and modifications that come within the spirit of the disclosure are desired to 
be protected.

There are a plurality of advantages of the concepts of the present disclosure 
arising from the various features of the systems described herein. It will be noted 
that alternative embodiments of each of the systems of the present disclosure may not 

10 include all of the features described yet still benefit from at least some of the 
advantages of such features. Those of ordinary skill in the art may readily devise 
their own implementations of a system that incorporate one or more of the features of 
the present disclosure and fall within the spirit and scope of the invention as defined 
by the appended claims.

15 Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" and 
"comprising", will be understood to imply the inclusion of a stated integer or step or 
group of integers or steps but not the exclusion of any other integer or step or group 
of integers or steps.

20 The reference to any prior art in this specification is not and should not be
taken as an acknowledgement or any form of suggestion that the prior art forms part 
of the common general knowledge.
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2 The claims defining the invention are as follows:

1. A mobile tibial assembly including:
a tibial tray configured to be coupled to a surgically-prepared surface of the

5 proximal end of a tibia, the tibial tray including a platform having an upper surface 
and a channel formed in the upper surface to define spaced-apart first and second 
side walls and a bottom surface between them, and a tibial insert including a platform 
and a stem extending downwardly from the platform and received within the channel 
of the tibial tray in which the stem of the tibial insert is square or hexagonal or

10 octagonal when viewed from below so that the stem can be inserted into the channel 
in a selected one of a plurality of orientations, the platform including (i) a bottom 
surface configured to engage the upper surface of the platform of the tibial tray and 
(ii) an upper bearing surface defining a dwell point, in which the dwell point of the 
tibial insert is spaced-apart from the axis about which the tibial insert can be rotated

15 between its possible orientations relative to the tibial tray,
wherein the tibial insert is a uni-compartmental tibial insert and, in each of 

the said plurality of orientations, each of a pair of opposite parallel side walls of the 
stem is adjacent to a respective side wall of the channel, so that the position of the 
dwell point relative to the tibial tray is determined by the selection of the rotational 

20 orientation of the stem relative to the tibial tray, wherein positioning a different pair 
of parallel side walls of the stem adjacent to the side walls of the channel requires 
that the stem be removed from the channel.

2. A mobile tibial assembly according to claim 1, in which the dwell point is
25 laterally spaced 2 to 8mm apart, preferably 3 to 6mm apart, from the axis of rotation 

about which the tibial insert is rotated relative to the tibial tray.

3. A mobile tibial assembly according to claim 1, in which the stem of the 
tibial insert is hexagonal so that it is configured to be oriented in six different

30 positions within the channel of the tibial tray.
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2 4. A mobile tibial assembly according to claim 3, in which the tibial insert is 
oriented in a first position relative to the tibial tray such that a first side wall of the 
stem of the tibial insert is engaged with the first side wall of the channel and a second 
side wall of the stem of the tibial insert is engaged with the second side wall of the

5 channel.

5. A mobile tibial assembly according to claim 4, in which the tibial insert is 
oriented in a second position relative to the tibial tray such that a third side wall of 
the stem of the tibial insert is engaged with the first side wall of the channel and a

10 fourth side wall of the stem of the tibial insert is engaged with the second side wall of 
the channel.

6. A mobile tibial assembly according to claim 5, in which the tibial insert is 
oriented in a third position relative to the tibial tray such that a fifth side wall of the

15 stem of the tibial insert is engaged with the first side wall of the channel and a sixth
side wall of the stem of the tibial insert is engaged with the second side wall of the 
channel.

7. A mobile tibial assembly according to claim 1, in which the stem of the
20 tibial insert includes four side walls.

8. A mobile tibial assembly according to claim 7, in which each of the side 
walls is curved.

25 9. A mobile tibial assembly according to claim 7, in which the tibial insert is
configured to rotate relative to the tibial tray through an angle of approximately 20°.

10. A mobile tibial assembly according to any one of claims 1 to 9, in which the 
channel extends from an anterior end of the platform of the tibial tray to a posterior 

30 end of the platform of the tibial tray.
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2 11. A mobile tibial assembly according to any one of claims 1 to 10, in which 
the channel has medial and lateral rims which overhang the channel creating 
undercut portions of the channel, and in which the stem has a narrow neck portion 
and a wider base portion coupled to the neck portion, so that the neck portion of the

5 stem can be received between the medial and lateral rims of the tray and the base 
portion of the stem can then cooperate with the medial and lateral rims to prevent 
upward movement of the insert relative to the tray.

12. A mobile tibial assembly including:
10 a tibial tray configured to be coupled to a surgically-prepared surface of the

proximal end of a tibia, the tibial tray including a platform having an upper surface 
and a channel extending along a longitudinal axis, the channel being formed in the 
upper surface to define spaced-apart first and second side walls and a bottom surface 
therebetween having a width extending transverse to the longitudinal axis, and

15 a uni-compartmental tibial insert including a platform and a stem extending
downwardly from the platform and received within the channel of the tibial tray, the 
platform including (i) a bottom surface configured to engage the upper surface of the 
platform of the tibial tray and (ii) a generally circular upper bearing surface having a 
center and defining a dwell point offset from the center, wherein (i) the center of the

20 upper bearing surface and a midpoint of the width of the bottom surface of the 
channel lie on the longitudinal axis of the channel, and (ii) the dwell point of the 
tibial insert is spaced-apart from the midpoint of the width of the bottom surface of 
the channel in the medial/lateral direction.

25 13. A mobile tibial assembly according to claim 12, wherein the dwell point is
laterally spaced 2-8 mm apart from the midpoint of the width of the bottom surface 
of the channel.

14. A mobile tibial assembly according to claim 13, wherein the dwell point is
30 laterally spaced 3-6 mm apart from the midpoint of the width of the bottom surface 

of the channel.
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15. A mobile tibial assembly according to claim 12, wherein the stem of the 
tibial insert is substantially circular when viewed in a bottom plan view.

16. A mobile tibial assembly according to claim 12, wherein the stem of the
5 tibial insert is substantially hexagonal when viewed in a bottom plan view.

17. A mobile tibial assembly according to claim 16, wherein the stem of the
tibial insert is configured to be oriented in six different positions within the channel 
of the tibial tray. .

10
18. A mobile tibial assembly according to claim 16, wherein the tibial insert is 
oriented in a first position relative to the tibial tray such that a first side wall of the 
stem of the tibial insert is engaged with the first side wall of the channel and a second 
side wall of the stem of the tibial insert is engage with the second side wall of the

15 channel.

19. A mobile tibial assembly according to claim 18, wherein the tibial insert is 
oriented in a second position relative to the tibial tray such that a third side wall of 
the stem of the tibial insert is engaged with the first side wall of the channel and a

20 fourth side wall of the stem of the tibial insert is engaged with the second side wall of 
the channel.

20. A mobile tibial assembly according to claim 19, wherein the tibial insert is 
oriented in a third position relative to the tibial tray such that a fifth side wall of the

25 stem of the tibial insert is engaged with the first side wall of the channel and a sixth
side wall of the stem of the tibial insert is engaged with the second side wall of the 
channel.

21. A mobile tibial assembly according to claim 12, wherein the stem of the
30 tibial insert includes four side walls.
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2 22. A mobile tibial assembly according to claim 21, wherein the side walls are 
each curved.

23. A mobile tibial assembly according to claim 12, wherein the channel
5 extends from an anterior end of the platform of the tibial tray to a posterior end of the 

platform of the tibial tray.

24. A uni-compartmental mobile tibial assembly including:
a tibial tray configured to be coupled to a surgically-prepared surface of the

10 proximal end of a tibia, the tibial tray including a platform having an upper surface 
and a channel formed in the upper surface to define spaced-apart first and second 
side walls and a bottom surface therebetween, and

a tibial insert including a platform and a stem having four side walls that 
extends downwardly from the platform and is received within the channel of the

15 tibial tray, the platform including (i) a bottom surface configured to engage the upper 
surface of the platform of the tibial tray and (ii) an upper bearing surface defining a 
dwell point,

wherein (i) the dwell point of the tibial insert is spaced-apart from a 
midpoint of the width of the bottom surface of the channel in the medial/lateral 

20 direction, and the tibial insert is configured to rotate relative to the tibial tray 
approximately 20 degrees.

25. A mobile tibial assembly including:
a tibial tray configured to be coupled to a surgically-prepared surface of the

25 proximal end of a patient's tibia, the tibial tray having a platform including an upper 
surface, and

a uni-compartmental tibial insert including a platform having (i) a bottom 
surface positioned on the upper surface of the tibial tray and (ii) an upper bearing 
surface, wherein a dwell point of the upper bearing surface is spaced-apart 2-8 mm 

30 from an axis of rotation about which the tibial insert rotates relative to the tibial tray 
when the tibial insert is positioned on the tibial tray.
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2 26. A mobile tibial assembly according to claim 25, wherein the tibial insert is 
configured to rotate relative to the tibial tray approximately 360 degrees about the 
axis of rotation.

5 27. A mobile tibial assembly according to claim 25, wherein the tibial insert is
configured to rotate relative to the tibial tray approximately 20 degrees about the axis 
of rotation.

28. A mobile tibial assembly according to claim 25, wherein the platform of the 
10 tibial insert is substantially circular in shape when viewed in a plan view.

29. A mobile tibial assembly according to any one of claims 1, 12 or 25, 
substantially as herein before described with reference to the accompanying Figures.

15 30. A uni-compartmental mobile tibial assembly according to claim 24,
substantially as herein before described with reference to the accompanying Figures.
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Fig. 3
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