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(54) Title: ADJUSTABLE LATERAL ARTICULATING CONDYLE

(57) Abstract: An elbow prosthesis
(10) is provided and may include a first
stem component (12) attached to one of
a humerus and an ulna, a second stem
component (14) attached to the other of
the humerus and the ulna, and a joint
(16) disposed between and coupling the
first stem component and the second
stem component to permit relative
movement between the first stem com-
ponent and the second stem component
about a first axis (C). The elbow pros-
thesis may additionally include a con-
dyle (60, 62) extending from the joint
and including an axis of rotation (R)
that is eccentric from the first axis.
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ADJUSTABLE LATERAL ARTICULATING CONDYLE

FIELD
[0001] The present disclosure relates to an elbow prosthesis and more

particularly to an elbow prosthesis incorporating an articulating condyle.

BACKGROUND

[0002] This section provides background information related to the
present disclosure which is not necessarily prior art.

[0002a] A reference herein to a patent document or any other matter
identified as prior art, is not to be taken as an admission that the document or
other matter was known or that the information it contains was part of the common
general knowledge as at the priority date of any of the claims.

[0002b] Where any or all of the terms "comprise", "comprises",
"comprised" or "comprising" are used in this specification (including the claims)
they are to be interpreted as specifying the presence of the stated features,
integers, steps or components, but not precluding the presence of one or more
other features, integers, steps or components.

[0003] Elbow prostheses provide articulation between the proximal
radius and the distal humerus following total elbow arthroplasty. One such elbow
prosthesis is a linked or constrained elbow prosthesis that includes a first
component attached to the humerus and a second component attached to the
ulna. A joint or hinge disposed at a junction of the first component and the second
component permits relative movement between the first component and the
second component and, thus, permits movement between the humerus and the
ulna at the proximal radius and the distal humerus.

[0004] Conventional elbow prostheses sometimes include a pair of
condyle components extending from the medial and lateral sides of the joint,
respectively. The condyle components are designed to approximate the function
of the lateral epicondyle and the medial epicondyle and are intended to provide
increased articular surface contact at the proximal radius and the distal humerus
once the prosthesis is installed in the humerus and the ulna.
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[0005] In total elbow arthroplasty, the anatomic articulation between the
radius and humerus is preserved, if possible. In cases where this is not possible,
articulation between the radius and humerus must be replaced with a prosthesis.
While conventional elbow prostheses adequately provide articulation between the
proximal ulna and the distal humerus, conventional radio-humeral elbow
prostheses are not adjustable and therefore cannot be adjusted to different boney
anatomies, different states of joint laxity, and different qualities and states of soft
tissue tension. For example, conventional condyle components cannot be
adjusted during surgery to accommodate the exact distance between the head of
the proximal radius and the condyle component, which causes difficulty in
tensioning the condyle component with the proximal end of the radius. Such
difficulty results in the need for multiple elbow prostheses having different sized
condyle components. The different sized condyle components allow a surgeon to
ensure proper articulation and support of the elbow prosthesis once installed but
add to the overall cost and complexity of the procedure.

SUMMARY

[0006] This section provides a general summary of the disclosure, and
is not a comprehensive disclosure of its full scope or all of its features.

[0007] According to the present invention, there is provided an elbow
prosthesis comprising: a first stem component for attachment to one of a humerus
and an ulna; a second stem component for attachment to the other of the humerus
and the ulna; a joint disposed between and coupling said first stem component
and said second stem component to permit relative movement between said first
stem component and said second stem component about a first axis; a first
condyle component rotatable with one of said first stem component and said
second stem component about said first axis; and a second condyle component
rotatable relative to said first condyle component about a second axis such that
said second condyle component is configured to be coupled to said first condyle
component in first and second orientations, said first orientation offset from said
second orientation by an angle rotation about said second axis.

[0008] According to the present invention, there is also provided an
elbow prosthesis comprising: a first stem component for attachment to one of a
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humerus and an ulna; a second stem component for attachment to the other of the
humerus and the ulna; a joint disposed between and coupling said first stem
component and said second stem component to permit relative movement
between said first stem component and said second stem component about a first
axis; and a first condyle component rotatable with one of said first stem
component and said second stem component about the first axis; and a second
condyle component rotatable relative to said first condyle component about a
second axis, such that said second condyle component is configured to be
coupled to the first condyle component in first and second orientations, the first
orientation offset from the second orientation by an angle of rotation about the
second axis, wherein said second axis is different than said first axis.

[0009] Further areas of applicability will become apparent from the
description provided herein. The description and specific examples in this
summary are intended for purposes of illustration only and are not intended to limit
the scope of the present disclosure.

2a
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DRAWINGS

[0010] The drawings described herein are for illustrative purposes only
of selected embodiments and not all possible implementations, and are not
intended to limit the scope of the present disclosure.

[0011] FIG. 1 is a perspective view of an elbow prosthesis in
accordance with the principles of the present disclosure;

[0012] FIG. 2 is an exploded view of the elbow prosthesis of FIG. 1;

[0013] FIG. 3is a partial side view of the elbow prosthesis of FIG. 1;

[0014] FIG. 4 is a partial side view of the elbow prosthesis of FIG. 1;

[0015] FIG. 5 is a partial cross-sectional view of the elbow prosthesis of
FIG. 1 taken along line 5-5 of FIG. 3;

[0016] FIG. 6 is a partial cross-sectional view of the elbow prosthesis of
FIG. 1 showing a lateral condyle in an articulated state;

[0017] FIG. 7 is a side view of the elbow prosthesis of FIG. 5 showing
the lateral condyle in the neutral state;

[0018] FIG. 8 is a side view of the elbow prosthesis of FIG. 6 showing
the lateral condyle in the articulated state;

[0019] FIG. 9 is a perspective view of a condyle assembly of the elbow
prosthesis of FIG. 1 in a neutral state;

[0020] FIG. 10 is a perspective view of a condyle assembly of the elbow
prosthesis of FIG. 1 in an articulated state;

[0021] FIG. 11 is a cross-sectional view of an alternate condyle
assembly for use in conjunction with the elbow prosthesis of FIG. 1; and

[0022] FIG. 12 is a cross-sectional view of an alternate condyle
assembly for use in conjunction with the elbow prosthesis of FIG. 1.

[0023] Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.

DETAILED DESCRIPTION
[0024] Example embodiments will now be described more fully with
reference to the accompanying drawings.
[0025] Example embodiments are provided so that this disclosure will
be thorough, and will fully convey the scope to those who are skilled in the art.

3
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Numerous specific details are set forth such as examples of specific components,
devices, and methods, to provide a thorough understanding of embodiments of
the present disclosure. It will be apparent to those skilled in the art that specific
details need not be employed, that example embodiments may be embodied in
many different forms and that neither should be construed to limit the scope of the
disclosure. In some example embodiments, well-known processes, well-known
device structures, and well-known technologies are not described in detail.

[0026] The terminology used herein is for the purpose of describing
particular example embodiments only and is not intended to be limiting. As used

herein, the singular forms "a,” "an,"” and "the" may be intended to include the plural

forms as well, unless the context clearly indicates otherwise. The terms

"comprises,” "comprising,” “including,” and “having,” are inclusive and therefore
specify the presence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addition of one or more
other features, integers, steps, operations, elements, components, and/or groups
thereof. The method steps, processes, and operations described herein are not to
be construed as necessarily requiring their performance in the particular order
discussed or illustrated, unless specifically identified as an order of performance.
It is also to be understood that additional or alternative steps may be employed.
[0027] When an element or layer is referred to as being "on," “engaged

to,” "connected to," or "coupled to" another element or layer, it may be directly on,
engaged, connected or coupled to the other element or layer, or intervening
elements or layers may be present. In contrast, when an element is referred to as

being "directly on," “directly engaged to,” "directly connected to," or "directly
coupled to" another element or layer, there may be no intervening elements or
layers present. Other words used to describe the relationship between elements
should be interpreted in a like fashion (e.g., “between” versus “directly between,”
“adjacent” versus “directly adjacent,” etc.). As used herein, the term "and/or"
includes any and all combinations of one or more of the associated listed items.
[0028] Although the terms first, second, third, etc. may be used herein to
describe various elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should not be limited by

these terms. These terms may be only used to distinguish one element,
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component, region, layer or section from another region, layer or section. Terms

such as “first,” “second,” and other numerical terms when used herein do not
imply a sequence or order unless clearly indicated by the context. Thus, a first
element, component, region, layer or section discussed below could be termed a
second element, component, region, layer or section without departing from the
teachings of the example embodiments.

[0029] Spatially relative terms, such as “inner,” “outer,” "beneath,”

"below," "lower," "above," "upper,” and the like, may be used herein for ease of
description to describe one element or feature's relationship to another element(s)
or feature(s) as illustrated in the figures. Spatially relative terms may be intended
to encompass different orientations of the device in use or operation in addition to
the orientation depicted in the figures. For example, if the device in the figures is
turned over, elements described as "below" or "beneath" other elements or
features would then be oriented "above" the other elements or features. Thus, the
example term "below" can encompass both an orientation of above and below.
The device may be otherwise oriented (rotated 90 degrees or at other
orientations) and the spatially relative descriptors used herein interpreted
accordingly.

[0030] With reference to the figures, an elbow prosthesis 10 is provided
and may include a first stem component 12, a second stem component 14, and a
hinge assembly 16 disposed generally between the first stem component 12 and
the second stem component 14. The hinge assembly 16 may join the first stem
component 12 and the second stem component 14 and may facilitate relative
movement between the first stem component 12 and the second stem component
14,

[0031] The first stem component 12 may be received within a cavity (not
shown) formed in a distal humerus 18 (FIG. 1) and may include an elongate,
tapered body 20, a first arm 22, a second arm 24, and a hook portion 26. The
tapered body 20 may extend in an opposite direction than the first arm 22 and the
second arm 24 and may be received within a channel formed in the humerus 18.
The tapered body 20 may be secured within the channel formed in the humerus

18 by applying a force to the body 20 along a longitudinal axis thereof.
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[0032] Applying a force to the body 20 in the foregoing manner causes
the body 20 to be secured within the humerus 18 via a friction fit. Namely, the
channel formed in the humerus 18 may include a female taper that decreases in
size in a direction extending from the distal humerus to the proximal humerus.
The female taper formed in the channel of the humerus 18 may cooperate with the
male taper of the tapered body 20 to allow the tapered body 20 to frictionally
engage the female taper of the humerus 18, thereby fixing the body 20 within and
relative to the humerus 18. Bone cement and/or other suitable adhesives may
also be used to secure the body 20 within the humerus 18.

[0033] The first arm 22 and the second arm 24 may extend in an
opposite direction than the tapered body 20 and may cooperate to provide the first
stem component 12 with a substantially U-shaped channel 28. Specifically, the U-
shaped channel 28 may be formed by a side surface 30 of the first arm 22, a side
surface 32 of the second arm 24, and an arcuate surface 34 that extends
generally between and connects the side surfaces 30, 32.

[0034] The first arm 22 may include a bore 36 and a distal end surface
38. Likewise, the second arm 24 may include a bore 40 and a distal end surface
42. The bores 36, 40 of the first arm 22 and the second arm 24, respectively, may
cooperate with the hinge assembly 16 to position and retain the hinge assembly
16 between the side surface 30 of the first arm 22 and the side surface 32 of the
second arm 24, as will be described in greater detail below.

[0035] The hook portion 26 may extend from a junction of the tapered
body 20 and the first and second arms 22, 24. Further, the hook portion 26 may
be spaced apart and separated from the tapered body 20 and may include an
attachment aperture 44. Spacing the hook portion 26 from the tapered body 20
may permit a portion of the humerus 18 to be received generally between the
tapered body 20 and the hook portion 26. As such, the hook portion 26 may
oppose a portion of the humerus 18, which may permit a fastener (not shown) to
be received through the attachment aperture 44 to secure the hook portion 26
and, thus, the first stem component 12, to the humerus 18. As with the tapered
body 20, a suitable bone cement and/or adhesive may be used in conjunction with
the hook portion 26 and the humerus 18 to secure the hook portion 26 to the

humerus 18.
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[0036] The second stem component 14 may be joined to the first stem
component 12 via the hinge assembly 16 and may include an elongate, tapered
body 46 and an attachment feature 48. The tapered body 46 may be received
within a channel (not shown) formed in the ulna 50 (FIG. 1). The channel formed
in the ulna 50 may include a female taper such that when the male taper of the
body 46 is inserted into the channel and a force is applied along a longitudinal
axis of the body 46, the male taper of the body 46 engages the female taper of the
channel, thereby joining the body 46 to the ulna 50 via a friction fit. The tapered
body 46 may further be attached to the channel of the ulna 50 via a suitable bone
cement and/or other adhesive.

[0037] The attachment feature 48 may be formed at one end of the
second stem component 14 and may include a bore 52 and an outer, arcuate
surface 54. The bore 52 may include a series of retention features 56 that
cooperate with the hinge assembly 16 to retain a portion of the hinge assembly 16
within the attachment feature 48. Finally, the attachment feature 48 may include
an attachment aperture 58 that is formed through a wall of the attachment feature
48 and extends generally between the arcuate surface 54 and the bore 52. As
such, the attachment aperture 58 may provide communication with the bore 52
from an area outside the attachment feature 48. In one configuration, the
attachment aperture 58 may receive a fastener (not shown) to secure a portion of
the hinge assembly 16 within the attachment feature 48, as will be described in
greater detail below.

[0038] The hinge assembly 16 may be disposed at a junction of the first
stem component 12 and the second stem component 14 and may include a first
condyle 60, a second condyle 62, and a bearing member 64. The first condyle 60
may include an articulating surface 66, a channel 68, and a bore 70 formed in a
substantially flat surface 72. The articulating surface 66 may provide the first
condyle 60 with a substantially hemispherical shape that is matingly received by
the bearing member 64 to allow the first condyle 60 to articulate within and relative
to the bearing member 64 about the articulating surface 66.

[0039] The channel 68 may be formed on an opposite side of the first
condyle 60 from the articulating surface 66 and may include a shape that matingly
receives the distal end surface 42 of the second arm 24. Providing the channel 68

7
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with the same shape as the distal end surface 42 of the second arm 24 allows the
second arm 24 to be properly positioned relative to and within the channel 68
when the second arm 24 is received by the first condyle 60.

[0040] Once the second arm 24 is received by the channel 68 of the first
condyle 60 such that the distal end surface 42 is fully seated within the channel
68, the bore 70 of the first condyle 60 may be aligned with the bore 40 of the
second arm 24. Alignment between the bore 40 formed in the second arm 24 and
the bore 70 formed in the first condyle 60 allows a fastener (not shown) to be
inserted into and through the bores 40, 70 to fix the first condyle 60 for movement
with the second arm 24.

[0041] The second condyle 62 may include a medial component 74 and
a lateral component 76. The terms “medial” and “lateral” are used to describe
components 74 and 76 relative to a bone axis and are not necessarily “medial”
and “lateral” to the body. The medial component 74 may include an articulating
surface 78, a pocket 80, and a bore 82 formed in a substantially flat surface 84.
The medial component 74 may additionally include a projection 86 extending from
an opposite side of the medial component 74 than the articulating surface 78.

[0042] The articulating surface 78 may be rotatably attached to the
bearing member 64 to rotatably support the medial component 74 relative to the
bearing member 64. The pocket 80 may be formed into the articulating surface 78
(FIGS. 9 and 10) and may receive the first arm 22 therein. Specifically, the first
arm 22 may be inserted into the pocket 80 until the distal end surface 38 of the
first arm 22 contacts an end surface 88 of the pocket (FIGS. 5 and 6). At this
point, the first arm 22 is fully inserted into the pocket 80 such that the bore 82 of
the second condyle 62 is aligned with the bore 36 of the first arm 22. As with the
first condyle 60, alignment between the bore 36 of the first arm 22 and the bore 82
of the second condyle 62 allows a fastener (not shown) to be inserted into and
through the bores 36, 82 to fix the medial component 74 for movement with the
first arm 22.

[0043] The projection 86 may extend from the medial component 74 and
may be offset from an axis of rotation (R) of the medial component 74.
Specifically, a central axis (C) extending through a center of the projection 86 may
be offset from the axis of rotation (R) of the medial component 74 by a distance

8
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(D), as shown in FIGS. 5 and 6. In short, the projection 86 may be eccentric from
the axis of rotation (R) of the medial component 74.

[0044] The lateral component 76 may be rotatably attached to the
medial component 74 and may include an engagement surface 90 and a blind
bore 92 formed on an opposite side of the lateral component 76 than the
engagement surface 90. The blind bore 92 may include a female taper that
receives the projection 86 of the medial component 74. Specifically, the projection
86 may include a male taper that rotatably receives the female taper of the blind
bore 92 to rotatably attach the lateral component 76 to the medial component 74.

[0045] The blind bore 92 may be formed in the lateral component 76
such that the blind bore 92 is eccentric from a central axis of the lateral
component 76 (axis of rotation (R) in FIG. 5) in a similar fashion as the projection
86 is eccentric to the axis of rotation (R) of the medial component 74. For
example, the blind bore 92 may include a central axis that is concentric with the
central axis (C) of the projection 86. The central axis of the blind bore 92 may be
offset relative to the central axis of the lateral component 76 by the distance (D),
as represented in FIGS. 5 and 7 (FIGS. 5 and 7 show the central axis of the
lateral component 76 as being concentric with the axis of rotation (R) of the medial
component 74 when the lateral component 76 is in the neutral state).

[0046] Because the blind bore 92 is eccentric from the central axis of
the lateral component 76 and, further, because the projection 86 is eccentric from
an axis of rotation of the medial component 74, rotation of the lateral component
76 relative to the medial component 74 about the projection 86 causes the lateral
component 76 to move from a neutral state (FIG. 5) to an articulated state
(FIG. 6). As shown in FIG. 5, the offset of the blind bore 92 from the central axis
of the lateral component 76 and the offset of the projection 86 from the axis of
rotation of the medial component 74 are equal, which allows the lateral
component 76 to be positioned in neutral state. Rotation of the lateral component
76 about the projection 86 results in a net offset (i.e., in the plane of FIG. 6) of the
lateral component 76 in the direction (Y). Such adjustment of the lateral
component 76 relative to the medial component 74 allows the engagement
surface 90 of the lateral component 76 to be properly positioned relative to the
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head of the proximal radius 94 (FIG. 1) when the elbow prosthesis 10 is installed
by a surgeon.

[0047] The bearing member 64 may be received by the attachment
feature 48 and may include a first bearing surface 96, a second bearing surface
98, a central bore 100, and a series of retention features 102. The bearing
member 64 may be positioned within and received by the bore 52 of the
attachment feature 48 such that the retention features 102 cooperate with the
retention features 56 to retain and position the bearing member 64 within the bore
52. Once the bearing member 64 is properly positioned relative to and within the
bore 52 of the attachment feature 48, a fastener (not shown) may be received
through the attachment aperture 58 and may engage the bearing member 64 to
retain the bearing member 64 in a desired position within the bore 52.

[0048] The first bearing surface 96 may oppose the first condyle 60
such that the articulating surface 66 is in contact with the first bearing surface 96.
Accordingly, when the first condyle 60 is moved with the second arm 24 of the first
stem component 12 relative to the second stem component 14, the articulating
surface 66 moves relative to and is in engagement with the first bearing surface
96 of the bearing member 64. Likewise, the second bearing surface 98 may
oppose and receive the second condyle 62 such that the articulating surface 78 of
the medial component 74 engages and is in contact with the second bearing
surface 98. Accordingly, when the medial component 74 moves with the first arm
22 of the first stem component 12 relative to the second stem component 14, the
articulating surface 78 moves relative to and is engagement with the second
bearing surface 98.

[0049] The central bore 100 may extend between the first bearing
surface 96 and the second bearing surface 98 and may include a series of
extensions 104 (FIG. 2) that are formed into the bearing member 64. The
extensions 104 may radiate from the central bore 100 and may extend into the
first bearing surface 96 and the second bearing surface 98. The extensions 104
may cooperate with the central bore 100 to provide the bearing member 64 with a
degree of flexibility at the first bearing surface 96 and the second bearing surface
98 proximate to the central bore 100. The flexibility provided by the central bore
100 and the extensions 104 allows the first bearing surface 96 and the second

10
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bearing surface 98 to flex during movement of the first condyle 60 and the second
condyle 62 relative to the bearing member 64 during relative movement between
the first stem component 12 and the second stem component 14.

[0050] With continued reference to the figures, installation of the elbow
prosthesis 10 during a total elbow arthroplasty procedure will be described in
detail.

[0051] The first stem component 12 may be received by a channel
formed in the humerus 18 and the second stem component 14 may be received in
a channel formed in the ulna 50, as described above. The hinge assembly 16
may be assembled to the first stem component 12 and to the second stem
component 14 to permit relative movement between the first stem component 12
and the second stem component 14. The hinge assembly 16 may be assembled
to the first stem component 12 and to the second stem component 14 prior to
installation of the first stem component 12 into the humerus 18 and prior to
installation of the second stem component 14 into the ulna 50. Nonetheless,
attachment of the hinge assembly 16 to the first stem component 12 and to the
second stem component 14 will be described hereinafter following installation of
the first stem component 12 into the humerus 18 and following installation of the
second stem component 14 into the ulna 50.

[0052] A surgeon may initially create an incision proximate to an elbow
joint of a patient to gain access to the distal end of the humerus 18, the proximal
end of the ulna 50, and the head of the proximal radius 94. Once access to the
humerus 18, the ulna 50, and the radius 94 is accomplished, the humerus 18 may
be prepared by forming a channel therein. The channel formed into the humerus
18 may include a female taper that receives the male tapered body 20 of the first
stem component 12. A force may be applied to the tapered body 20 of the first
stem component 12 to insert the first stem component 12 into the channel of the
humerus 18, thereby creating a friction fit between the tapered body 20 of the first
stem component 12 and the channel. Bone cement and/or a suitable adhesive
may also be used to secure the first stem component 12 within the humerus 18.

[0053] The second stem component 14 may be inserted into a channel
formed in the ulna 50 in a similar fashion as described above with respect to the
first stem component 12. Namely, a channel having a female taper may be

11
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formed in the ulna 50 and may receive the male tapered body 46 of the second
stem component 14. A force may be applied in a direction substantially along a
longitudinal axis of the second stem component 14 to drive the second stem
component 14 into the channel formed in the ulna 50.

[0054] Urging the male tapered body 46 of the second stem component
14 into the channel formed in the ulna 50 creates a friction fit between the tapered
body 46 of the second stem component 14 and the channel formed in the ulna 50.
The friction fit fixes the second stem component 14 for movement with the ulna
50. Bone cement and/or a suitable adhesive may also be used to secure the
second stem component 14 within the ulna 50. Once the first stem component 12
is attached to the humerus 18 and the second stem component 14 is attached to
the ulna 50, the hinge assembly 16 may be attached to the first stem component
12 and the second stem component 14.

[0055] The bearing member 64 of the hinge assembly 16 may initially be
positioned relative to the second stem component 14 such that the bearing
member 64 opposes the bore 52 formed in the attachment feature 48. The
bearing member 64 may be properly aligned relative to the attachment feature 48
by aligning the retention features 102 of the bearing member 64 relative to the
retention features 56 of the bore 52. Once the retention features 102 of the
bearing member 64 are properly aligned with the retention features 56 of the bore
52, the bearing member 64 may be moved into the attachment feature 48 of the
second stem component 14.

[0056] Once the bearing member 64 is moved into a desired location
relative to and within the bore 52 of the attachment feature 48, a fastener (not
shown) may be inserted into the attachment aperture 58 of the attachment feature
48 and may engage the bearing member 64 to fix a position of the bearing
member 64 relative to and within the bore 52 of the attachment feature 48. At this
point, the bearing member 64 is fixed relative to the second stem component 14
and is restricted from being removed from the bore 52 by the fastener received
through the attachment aperture 58 and is restricted from rotating within the bore
52 due to engagement between the retention features 102 of the bearing member
64 and the retention features 56 of the bore 52.
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[0057] The first condyle 60 may be attached to the second arm 24 of the
first stem component 12 by inserting the second arm 24 into the channel 68. The
second arm 24 may be advanced into the channel 68 until the distal end surface
42 of the second arm 24 abuts a distal end of the channel 68. At this point, the
bore 40 formed through the second arm 24 may be aligned with the bore 70
formed through the first condyle 60. A fastener (not shown) may be inserted
through the bore 70 of the first condyle 60 and may be inserted through the bore
40 formed in the second arm 24 to fix the first condyle 60 for movement with the
second arm 24 of the first stem component 12.

[0058] The first condyle 60 may be positioned relative to and received
by the first bearing surface 96 of the bearing member 64 such that the articulating
surface 66 of the first condyle 60 opposes and is in contact with the first bearing
surface 96 of the bearing member 64. Accordingly, when the first stem
component 12 is moved relative to the second stem component 14, the
articulating surface 66 may be in contact with and may bear against the first
bearing surface 96 of the bearing member 64.

[0059] The second condyle 62 may be attached to the first arm 22 of the
first stem component 12 by inserting the first arm 22 into the pocket 80 formed in
the medial component 74. The first arm 22 may be advanced into the pocket 80
until the distal end surface 38 of the first arm 22 contacts the end surface 88 of the
pocket 80. At this point, the bore 36 formed through the first arm 22 may be
aligned with the bore 82 of the medial component 74. A fastener (not shown) may
be received through the bore 82 of the medial component 74 and may be received
through the bore 36 of the first arm 22 such that the medial component 74 is fixed
for movement with the first stem component 12. Accordingly, when the first stem
component 12 is moved relative to the second stem component 14, the medial
component 74 is likewise moved relative to the second stem component 14.

[0060] The medial component 74 may be positioned relative to and may
be received by the second bearing surface 98 of the bearing member 64.
Specifically, the articulating surface 78 of the medial component 74 may be
received by and may be in contact with the second bearing surface 98 such that
when the medial component 74 is moved relative to the second stem component
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14, the articulating surface 78 of the medial component 74 is in contact with and
bears against the second bearing surface 98 of the bearing member 64.

[0061] The lateral component 76 may be attached to the medial
component 74 by aligning the blind bore 92 of the lateral component 76 with the
projection 86 of the medial component 74. A force may be applied to the lateral
component 76 to cause the projection 86 of the medial component 74 to be
received within the blind bore 92. When the lateral component 76 is initially
installed on the medial component 74, the lateral component 76 may be in a
neutral state (FIG. 7) such that the axis of rotation (R) of the medial component 74
is aligned with the central axis of the lateral component 76.

[0062] At this point, a force may be applied to the lateral component 76
to cause the lateral component 76 to rotate relative to the medial component 74
about the projection 86. Because the center (C) of the projection 86 is offset from
the axis of rotation (R) of the medial component 74 and, further, because a center
of the blind bore 92 is offset from the central axis of the lateral component 76,
rotation of the lateral component 76 about the projection 86 causes the lateral
component 76 to articulate and move relative to the medial component 74 in a
linear direction.

[0063] For example, rotation of the lateral component 76 about the
projection 86 may result in a net offset (i.e., in the plane of FIG. 6) of the lateral
component 76 in the direction (Y). Such movement may be performed by the
surgeon when installing the elbow prosthesis 10 to allow the lateral component 76
of the second condyle 62 to be properly tensioned and in contact with the head of
the proximal radius 94. Once a desired position of the lateral component 76 is
achieved such that the engagement surface 90 of the lateral component 76 is in
engagement with the head of the proximal radius 94, a force may be applied to
the lateral component 76 to fully insert the projection 86 into the blind bore 92 of
the lateral component 76.

[0064] As described above, the projection 86 may include a male taper
and the blind bore 92 may include a female taper. Accordingly, when the
projection 86 is driven into the blind bore 92, engagement between the male taper
of the projection 86 and the female taper of the blind bore 92 fixes a rotational
position of the lateral component 76 relative to the medial component 74 and
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prevents further movement of the lateral component 76 relative to the medial
component 74.

[0065] Once the lateral component 76 is installed on the medial
component 74 and the projection 86 is fully seated within the blind bore 92 such
that a rotational position of the lateral component 76 is fixed relative to the medial
component 74, the surgeon may apply a force to one or both of the first stem
component 12 and the second stem component 14 to ensure that the hinge
assembly 16 provides a desired range of motion. Applying a force to one or both
of the first stem component 12 and the second stem component 14 causes the
first condyle 60 to move relative to the bearing member 64 and causes the second
condyle 62 to move relative to the bearing member 64. Specifically, the
articulating surface 66 of the first condyle 60 engages and moves relative to the
first bearing surface 96 of the bearing member 64. Likewise, the articulating
surface 78 of the medial component 74 engages and moves relative to the second
bearing surface 98 of the bearing member 64.

[0066] The foregoing movement likewise causes the engagement
surface 90 of the lateral component 76 to engage and move relative to the head of
the proximal radius 94. Engagement between the engagement surface 90 of the
lateral component 76 and the head of the proximal radius 94 provides stability to
the medial component 74 and enhances articulation of the lateral component 76
with the head of the proximal radius 94.

[0067] Providing the lateral component 76 with a degree of adjustment
relative to the medial component 74 allows the surgeon to adjust the position of
the lateral component 76 relative to the head of the proximal radius 94 during
surgery and, therefore, ensures that the lateral component 76 will adequately
support and articulate relative to the head of the proximal radius 94 during use of
the elbow prosthesis 10 and through the range of motion.

[0068] With particular reference to FIG. 11, a second condyle 62a is
provided for use with the elbow prosthesis 10. The second condyle 62a replaces
the second condyle 62 and may include a medial component 74a, a lateral
component 76a, and an intermediate component 106 disposed generally between
the medial component 74a and the lateral component 76a.
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[0069] In view of the substantial similarity in structure and function of the
components associated with the second condyle 62 with respect to the second
condyle 62a, like reference numerals are used hereinafter and in the drawings to
identify like components while like reference numerals containing letter extensions
are used to identify those components that have been modified.

[0070] The intermediate component may include a first projection 108, a
second projection 110, and a main body 112 disposed between the first projection
108 and the second projection 110. The first projection 108 may include a male
taper and may be received within a blind bore 114 formed in the medial
component 74a. The blind bore 114 may include a female taper and may
matingly receive the male taper of the first projection 108.

[0071] The first projection 108 may be offset from an axis of rotation
(Ra) of the medial component 74a. As such, a central axis (Ca4) of the first
projection 108 may be spaced apart and separated from the axis of rotation (Ra)
of the medial component 74a by a distance (D+). Because the central axis (Cay)
of the first projection 108 may be offset from the axis of rotation (Ra) of the medial
component 74a, the first projection 108 and, thus, the blind bore 114, are
eccentric from the axis of rotation (Ra) of the medial component 74a.

[0072] The second projection 110 may be received by a blind bore 116
formed into the lateral component 76a. The blind bore 116 may include a female
taper that receives a male taper of the second projection 110 when the second
projection 110 is inserted into the blind bore 116.

[0073] The second projection 110 may include a central axis (Ca,) that
is offset from a central axis of the lateral component 76a by a distance (D). As
shown in FIG. 11, when the lateral component 76a is in a neutral state, the central
axis of the lateral component 76a is concentric with the axis of rotation (Ra) of the
medial component 74a. Accordingly, the distance (D) is shown relative to the
axis of rotation (Ra) of the medial component 74a. Because the second projection
110 and, thus, the blind bore 116, are offset from the central axis of the lateral
component 76a, the second projection 110 and the blind bore 116 are eccentric
from the central axis of the lateral component 76a.

[0074] In operation, a force may be applied to the lateral component 76a
to rotate the lateral component 76 about the second projection 110. Because the
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second projection 110 is offset from the axis of rotation (Ra) of the medial
component 74a and from a central axis of the lateral component 76a, rotation of
the lateral component 76a about the second projection 110 results in a net offset
(i.e., in the plane of FIG. 11) of the lateral component 76 in the direction (Y). As
described above with respect to the second condyle 62, such rotation of the lateral
component 76a may be performed by the surgeon to properly position the lateral
component 76a relative to the head of the proximal radius 94 to allow the
engagement surface 90 to properly engage the head of the proximal radius 94.

[0075] The surgeon may additionally apply a rotational force to the
intermediate component 106, thereby causing the intermediate component 106 to
rotate relative to the medial component 74a. Such rotation of the intermediate
component 106 relative to the medial component 74a causes the intermediate
component 106 to rotate about the first projection 108. Because the first
projection 108 is eccentric from the axis of rotation of the medial component 74a,
rotation of the intermediate component 106 relative to the medial component 74a
results in a net offset (i.e., in the plane of FIG. 11) of the intermediate component
106 in the direction (Z). The net offset of the intermediate component 106 in the
direction (Z) likewise causes a net offset (i.e., in the plane of FIG. 11) of the lateral
component 76a in the direction (Y), as the lateral component 76a is attached to
the first projection 108 of the intermediate component 106 via the second
projection 110.

[0076] As described, the surgeon may rotate the lateral component 76
about the second projection 110 relative to the intermediate component 106 and
may likewise rotate the lateral component 76a along with the intermediate
component 106 about the first projection 108 relative to the medial component
74a. While the surgeon may rotate the lateral component 76a relative to the
intermediate component 106 and may rotate the intermediate component 106
relative to the medial component 74a, the surgeon could alternatively rotate only
the lateral component 76a relative to the intermediate component 106 or could
rotate only the intermediate component 106 relative to the medial component 74a.
In short, the surgeon could rotate the lateral component 76a relative to the
intermediate component 106 and/or may rotate the intermediate component 106
relative to the medial component 74a. Any or all of the foregoing operations may
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be performed by the surgeon to properly position the engagement surface 90 of
the lateral component 76 relative to the head of the proximal radius 94 during
surgery.

[0077] Once a desired position of the lateral component 76a relative to
the intermediate component 106 is achieved, a force may be applied to the lateral
component 76 to drive the second projection 110 into the blind bore 116 to allow
the male taper of the second projection 110 to fully engage the female taper of the
blind bore 116 to fix the lateral component 76 for movement with the intermediate
component 106. Likewise, once a desired position of the intermediate component
106 is achieved relative to the medial component 74a, a force may be applied to
the intermediate component 106 (via the lateral component 76a) to drive the first
projection 108 into the blind bore 114 to allow the male taper of the first projection
108 to fully engage the blind bore 114 of the medial component 74a. As with the
lateral component 76a, full engagement of the first projection 108 of the
intermediate component 106 and the female taper of the blind bore 114 results in
the intermediate component 106 being fixed for movement with the medial
component 74a.

[0078] Once the lateral component 76a is fixed for movement with the
intermediate component 106 and the intermediate component 106 is fixed for
movement with the medial component 74a, the lateral component 76a is fixed for
movement with the medial component 74a. As a result, the relative position of the
engagement surface 90 of the lateral component 76a relative to the head of the
proximal radius 94 is likewise fixed. Adjustment of the engagement surface 90 of
the lateral component 76 relative to the medial component 74a and the resulting
contact of the engagement surface 90 with the head of the proximal radius 94
results in the lateral component 76a adequately supporting the elbow prosthesis
10 relative to the head of the proximal radius 94 while concurrently providing a
desired articulation of the lateral component 76a relative to the head of the
proximal radius 94.

[0079] With particular reference to FIG. 12, a second condyle 62b is
provided for use with the elbow prosthesis 10. The second condyle 62b replaces
the second condyle 62 and may include a medial component 74b and a lateral
component 76b.
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[0080] In view of the substantial similarity in structure and function of the
components associated with the second condyle 62 with respect to the second
condyle 62b, like reference numerals are used hereinafter and in the drawings to
identify like components while like reference numerals containing letter extensions
are used to identify those components that have been modified.

[0081] The lateral component 76b may be attached to the medial
component 74b by an intermediate component 118. The intermediate component
118 may include a projection 120 extending from a main body 122. The projection
120 may be received by an insert 124 positioned within a blind bore 126 formed in
the lateral component 76b. The projection 120 may include a male taper that is
matingly received by a tapered aperture 128 formed in the insert 124.

[0082] The projection 120 may be offset from an axis of rotation (Rb) of
the medial component 74b. Specifically, a central axis (Cb,) of the projection 120
may be offset from the axis of rotation (Rb) of the medial component 74b by a
distance (D3). Accordingly, the projection 120 may be eccentric from the axis of
rotation (Rb) of the medial component 74b.

[0083] The insert 124 may likewise be offset from the axis of rotation
(Rb) of the medial component 74b. Accordingly, a central axis (Cb,) of the insert
124 may be offset from the axis of rotation (Rb) of the medial component 74b by a
distance (D4). Accordingly, the insert 124 may be eccentric from the axis of
rotation (Rb) of the medial component 74b.

[0084] In operation, a surgeon may apply a force to the lateral
component 76b to rotate the lateral component and the insert 124 relative to and
about the projection 120. Such rotation of the lateral component 76b and the
insert 124 relative to and about the projection 120 results in the lateral component
76b moving in the direction (Y) due to the insert 124 being eccentric from the axis
of rotation (Rb) of the medial component 74b.

[0085] The force applied to the lateral component 76b may also cause
rotation of the insert 124 relative to and about the projection 120, which may
further result in movement of the lateral component 76b in the direction (Y). As
described above with respect to the second condyle 62 and the second condyle
62a, movement of the lateral component 76b in the direction (Y) allows the
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surgeon to properly position the engagement surface 90 of the lateral component
76b relative to the head of the proximal radius 94.

[0086] Once a desired position of the lateral component 76b relative to
the head of the proximal radius 94 is achieved, a force may be applied to the
lateral component 76b to cause the male taper of the projection 120 to fully
engage the tapered aperture 128 of the insert 124 and may cause the male taper
of the insert 124 to fully engage the female taper of the blind bore 126 to fix a
position of the lateral component 76b relative to the intermediate component 118.
Fixing a position of the lateral component 76b relative to the intermediate
component 118 likewise fixes a position of the lateral component 76b relative to
the medial component 74b and, thus, maintains the adjusted position of the lateral
component 76b performed by the surgeon. Accordingly, use of the second
condyle 62b in conjunction with the elbow prosthesis 10 ensures that the lateral
component 76b supports the elbow prosthesis 10 relative to the head of the
proximal radius 94 to provide a desired range of articulation.

[0087] The foregoing description of the embodiments has been provided
for purposes of illustration and description. It is not intended to be exhaustive or
to limit the disclosure. Individual elements or features of a particular embodiment
are generally not limited to that particular embodiment, but, where applicable, are
interchangeable and can be used in a selected embodiment, even if not
specifically shown or described. The same may also be varied in many ways.
Such variations are not to be regarded as a departure from the disclosure, and all

such modifications are intended to be included within the scope of the disclosure.
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CLAIMS
The claims defining the invention are as follows:
1. An elbow prosthesis comprising:

a first stem component for attachment to one of a humerus and an ulna;

a second stem component for attachment to the other of the humerus and
the ulna;

a joint disposed between and coupling said first stem component and said
second stem component to permit relative movement between said first stem
component and said second stem component about a first axis;

a first condyle component rotatable with one of said first stem component
and said second stem component about said first axis; and

a second condyle component rotatable relative to said first condyle
component about a second axis such that said second condyle component is
configured to be coupled to said first condyle component in first and second
orientations, said first orientation offset from said second orientation by an angle
rotation about said second axis.

2. The elbow prosthesis of Claim 1, wherein said first condyle component is
rotatably attached to said second condyle component.

3. The elbow prosthesis of Claim 1 or 2, wherein said first condyle component
includes an axis of rotation that is eccentric from said first axis and said second
condyle component includes an axis of rotation that is substantially concentric
with said first axis.

4. The elbow prosthesis according to any one of Claims 1 to 3, wherein one of
said first condyle component and said second condyle component includes a
projection and the other of said first condyle component and said second condyle
component includes a recess operable to rotatably receive said projection.

5. The elbow prosthesis of Claim 4, wherein at least one of said projection
and said recess includes a taper, said taper permitting relative rotation between
said first condyle component and said second condyle component in a first state
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and restricting relative rotation between said first condyle component and said
second condyle component in a second state.

6. The elbow prosthesis of Claim 5, wherein said projection and said recess

each include an axis of rotation that is offset from said first axis.

7. The elbow prosthesis of Claim 5, wherein said projection and said recess
each include an axis of rotation that is offset from a central axis of said first
condyle component and that is offset from a central axis of said second condyle

component.

8. The elbow prosthesis according to any one of Claims 1 to 7, further
comprising an intermediate condyle component disposed between said first

condyle component and said second condyle component.

9. The elbow prosthesis of Claim 8, wherein said intermediate component
includes a first projection that is rotatably attached to said first condyle component
and is offset from a central axis of said intermediate component and a second
projection that is rotatably attached to said second condyle component and is
offset from said central axis of said intermediate component.

10. The elbow prosthesis of Claim 9, wherein said first projection and said

second projection are offset from one another.

11.  The elbow prosthesis of Claim 8, wherein said second axis is eccentric

from said first axis.

12.  The elbow prosthesis of Claim 8, wherein said second axis is offset from

said first axis.

13.  An elbow prosthesis comprising:

a first stem component for attachment to one of a humerus and an ulna;
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a second stem component for attachment to the other of the humerus and
the ulna;

a joint disposed between and coupling said first stem component and said
second stem component to permit relative movement between said first stem
component and said second stem component about a first axis; and

a first condyle component rotatable with one of said first stem component
and said second stem component about said first axis; and

a second condyle component rotatable relative to said first condyle
component about a second axis, such that said second condyle component is
configured to be coupled to the first condyle component in first and second
orientations, the first orientation offset from the second orientation by an angle of
rotation about the second axis, wherein said second axis is different than said first

axis.

14. The elbow prosthesis of Claim 13, wherein one of said first condyle
component and said second condyle component includes a projection and the
other of said first condyle component and said second condyle component

includes a recess operable to rotatably receive said projection.

15.  The elbow prosthesis of Claim 14, wherein at least one of said projection
and said recess includes a taper, said taper permitting relative rotation between
said first condyle component and said second condyle component in a first state
and restricting relative rotation between said first condyle component and said
second condyle component in a second state.

16.  The elbow prosthesis of Claim 14 or 15, wherein said projection and said
recess each include an axis of rotation that is offset from said first axis.

17.  The elbow prosthesis of Claim 14 or 15, wherein said projection and said
recess each include an axis of rotation that is offset from a central axis of said first
condyle component and that is offset from a central axis of said second condyle

component.
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18. The elbow prosthesis according to any one of Claims 13 to 17, further
comprising an intermediate condyle component disposed between said first

condyle component and said second condyle component.

19.  The elbow prosthesis of Claim 18, wherein said intermediate component
includes a first projection that is rotatably attached to said first condyle component
and is offset from a central axis of said intermediate component and a second
projection that is rotatably attached to said second condyle component and is

offset from said central axis of said intermediate component.

20. The elbow prosthesis of Claim 19, wherein said first projection and said

second projection are offset from one another.
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