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an implant (100) is disclosed. The connection may be formed between the
/ implant, comprising a recess (112) with a ledge (117) formed therein, and
the augment member by utilizing a fastener, and a connector (170), which
may be configured and dimensioned to snap-fit into the recess formed in
the implant forming an interference fit therebetween. The fastener may
further comprise a body member (168) with threads located thereon for
matingly engaging a threaded wall defining (152) a recess formed in the

augment member, thereby securing the augment member to the recess of
the implant.
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TIBIAL AUGMENT CONNECTOR
BACKGROUND
1. The Field of the Invention.

The present disclosure relates generally to orthopedic
implants and devices, and more particularly, but not
necessarily entirely, to an orthopedic implant, augment, and
connector used in a revision surgery to rebuild a resected
portion of bone that has been damaged, diseased, or otherwise
diminished. '

2. Description of Related Art.

The knee joint is comprised essentially of four bones,
the fibula, the tibia, the femur, and the patella or knee cap.
The two major bones, namely the proximal portion of the tibia
and the distal portion of the femur, articulate with one
another forming the main articulation surface of the knee
joint.

It is accepted practice in the orthopedic industry to
replace a damaged or diseased knee joint with an artificial
implant that acts a replacement knee joint. Following an
original knee replacement surgery, there is potential for the
tibia and femur to each experience damage or disease for
various reasons, resulting in one or more of the prosthetic
compbnents that form the artificial knee implant to loosen
from the patient’s bone thereby causing that component to
fail. When one or more of the prosthetic components fails,
it may become necessary for an orthopedic surgeon to correct
the deficiency in the artificial knee joint during a follow-up
revision surgery.

As part of the revision surgery, a surgeon may have to
remove the damaged or diseased bone, and may even need to
replace one or more of the prosthetic components of the knee
joint with a new prosthetic component or components. The
reason for the replacement is commonly because either the
individual components of the implant, or the bones themselves,
have been damaged causing the failure. In either scenario,

the damage to the components or bones will likely require the
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surgeon to resect additional bone from either the tibia or
femur, or both, to remove the affected prosthetic components,
and to replace those prosthetic components.

It will be appreciated that there is typically less bone
for the surgeon to work with during the revision surgery as
compared to the original surgery, since some amount of bone
has been previously resected during the original surgery.
Additional resection of the bone during the revision surgery
further limits the amount of bone to which the new prosthetic
components of the implant may Dbe attached. At times, the
surgeon may not have enough bone to adequately maintain an
original joint line, which is formed between the tibial and
femoral prosthetic components. It has become accepted
practice in the orthopedic industry to provide augments or
wedges to increase the height of the prosthetic components in
order to help rebuild the resected portion of the bone, to
thereby stabilize the revision components and maintain the
joint line. It will be appreciated that these augments or
wedges may be directly attached to the new femoral or tibial
components. The augments not only function to increase the
height of the implant to rebuild the joint line, where the
original tibial and femoral prosthetic components articulated
with one another in the original prosthetic knee joint, but
also function to provide the necessary support for the new
components of the revision implant. With the aid of the
augments, the new revision components may be properly secured
to the limited amount of bone present in the knee joint.

Attempts have been made in the art to provide an
efficient connection between the augments and new prosthetic
components. For example, U.S. Patent No. 5,370,693 (granted
December 6, 1994 to Kelman et al.) discloses an implant having
an augment configured to be attached to a surface of the
implant by bone cement to compensate for bone loss. The
augment is formed to include an aperture defined by an inner
wall. Kelman et al. also discloses a peg that is configured

to engage the inner wall of the aperture in the augment
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thereby retaining the augment in a spaced apart relation
relative to the implant to permit the implant to be installed
onto the bone before the bone cement cures. This device is
characterized by several disadvantages, including the need to
use bone cement to attach the augment to the implant, which
may permit the augment to loosen over time from the implant.

There are several other augment or wedge devices known
in the art, such as that disclosed in U.S. Patent No.
5,458,637 (granted October 17, 1995 to Hayes). This patent
reference discloses an augmentation block that includes an
attachment mechanism that uses a button and a key hole shaped
opening in a tibial tray component to attach the augmentation
block to the tibial tray component. This device is
disadvantageous because the button locks to the key hole
through a top surface of the implant, which key hole is formed
completely through the tibial tray. Such a hole formed
through the tibial tray may disadvantageously introduce
unwanted wear debris pathways into the implant.

It is noteworthy that none of the prior art known to
applicant provides a locking mechanism for securing an augment
member to a tibial tray component or a femoral component that
locks via an interference snap-fit, without fastening the
augment member to a through hole extending through a top
surface of the tibial tray component or femoral component.
Thére is a long felt, but unmet, need for an augment member
that may be securely locked to the implant without introducing
unwanted wear debris pathways. Applicant has Ehus conceived
of a locking feature that is simple in design and manufacture,
and that may limit, or even eliminate, wear debris pathways.

The prior art is thus characterized by several
disadvantages that are addressed by the present disclosure.
The present disclosure minimizes, and in some aspects
eliminates, the above-mentioned failures, and other problems,
by utilizing the methods and structural features described

herein.
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The features and advantages of the disclosure will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by the
practice of the disclosure without undue experimentation. The
features and advantages of the disclosure may be realized and
obtained by means of the instruments and combinations
particularly pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the disclosure will become
apparent from a consideration of the subsequent detailed
description presented in connection with the accompanying
drawings in which:

FIG. 1 is a side, representational view of a damaged
tibial bone with a tibial implant located therein;

FIG. 2 1is a side, cross-sectional view of a resected
tibial bone, with a representation of a tibial tray and a
plurality of augment members attached thereto, made in
accordance with the principles of the present disclosure;

FIG. 3 is a side, cross-sectional view of a snap-fit
connection between the tibial tray, a fastener, and a
connector, made in accordance with the principles of the
present disclosure;

FIG. 3A is a side, cross-sectional exploded view of the
fastener and the augment member, made in accordance with the
principles of the preéent disclosure;

FIG. 3B is a enlarged cross-sectional view of detail B
of FIG. 3;

FIG. 4 is a bottom view of the fastener of FIG. 3, made
in accordance with the principles of the present disclosure;

FIG. 5 is a side, cross-sectional view of the fastener
of FIG. 4, taken along section A--A, made in accordance with
the principles of the present disclosure;

FIG. 6 is a top view of the connector of FIG. 3, made in
accordance with the principles of the present disclosure;

FIG. 7 is an end, partial cross-sectional view of the

connector of FIG. 6, taken along section A--A.
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FIG. 8 is an enlarged, cross-sectional view of the
connector of FIG. 7, taken from detail B;

FIG. 9 is a side, cross-sectional view of an alternative
embodiment of the present disclosure, made in accordance with
the principles of the present disclosure;

FIGS. 10A-10D are side views of alternative embodiments
of the augment members of the present disclosure;

FIG. 11 is a side, cross-sectional view of the tibial
tray, and a side view of the connector of the present
disclosure;

FIG. 12 is a side, cross-sectional view of the tibial
tray and an alternative embodiment of the augment member of
the present disclosure; ‘

FIGS. 13-13A are =side, cross-sectional views of
alternative embodiments of an additional connecting mechanism,
made in accordance with the principles of the present
disclosure;

FIG. 14 is a side, cross-sectional view of an alternative
embodiment of another connecting mechanism, made in accordance
with the principles of the present disclosure;

FIG. 15 is a side, cross-sectional view of the tibial
tray, fastener, and connector, made in accordance with the
principles of the present disclosure;

FIG. 16 is a top view of a revision tibial tray, made in
accordance with the principles of the present disclosure;

FIG. 17 is a perspective view of the revision tibial tray
of FIG. 16, made in accordance with the principles of the
present disclosure;

FIG. 18 is a front view of the revision tibial tray of
FIG. 17, made in accordance with the principles of the present
disclosure;

FIG. 19 is a side view of the revision tibial tray of
FIG. 17, made in accordance with the principles of the present

disclosure;
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FIG. 20 is a bottom view of the revision tibial tray of
FIG. 17, made in accordance with the principles of the present
disclosure;

FIG. 21 is a cross-sectional view taken along the line
A-A of FIG. 20;

FIG. 22 is a cross-sectional view taken along the line
B-B of FIG. 20;

FIG. 23 is a detail view referred to as detail C in FIG.
22;

FIG. 24 is a top view of the revision tibial tray of FIG.
17, made in accordance with the principles of the present
disclosure;

FIG. 25 is a front view of the revision tibial tray of
FIG. 17, made in accordance with the principles of the present
disclosure;

FIG. 26 is a cross-sectional view taken along the line
D~-D of FIG. 25;

FIG. 27 is a cross-sectional view taken along the line
F~F of FIG. 25;

FIG. 28 is a detail view referred to as Detail B in FIG.
27;

FIG. 29 is a bottom view of the revision tibial tray of
FIG. 17, made in accordance with the principles of the present
disclosure;

FIG. 30 is another bottom view of the revision tibial
tray of FIG. 17, made in accordance with the principles of the
present disclosure;

FIG. 31 is another front view of the revision tibial tray
of FIG. 17, made in accordance with the principles of the
present disclosure;

FIG. 32 is a cross-sectional view taken along the line
C-C of FIG. 31;

FIG. 33 is a cross-sectional view taken along the line
G-G of FIG. 31;

FIG. 34 is a cross-sectional view taken along the line
H-H of FIG. 31;
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FIG. 35 is a cross-sectional view taken along the line
J-J of FIG. 31;

FIG. 36 is a back view of the revision tibial tray of
FIG. 17, made in accordance with the principles of the present

5 disclosure;

FIG. 37 is a cross-sectional view taken along the line
E-E of FIG. 36;

FIG. 38 is another top view of the revision tibial tray
of the present disclosure;

10 FIG. 39 is another bottom view of the revision tibial

tray of the present disclosure; and

FIG. 40 is a detail view referred to as Detail C in FIG.
34.
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DETATILED DESCRIPTION

For the purposes of promoting an understanding of the
principles in accordance with the disclosure, reference will
now be made to the embodiments illustrated in the drawings and
specific language will be used to describe the same. It will
nevertheless be understood that no limitation of the scope of
the disclosure is thereby intended. Any alterations and
further modifications of the inventive features illustrated
herein, and any additional applications of the principles of
the disclosure as illustrated herein, which would normally
occur to one skilled in the relevant art and having possession
of this disclosure, are to be considered within the scope of
the disclosure claimed.

Before the device of the present disclosure is described,
it is to be understood that this disclosure is not limited to
the particular configurations, process steps, and materials
disclosed herein as such configurations, process steps, and
materials may vary somewhat. It is also to be understood that
the terminology employed herein is used for the purpose of
describing particular embodiments only and is not intended to
be limiting since the scope of the present disclosure will be
limited only by the claims and equivalents thereof.

The publications and other reference materials referred
to herein to describe the background of the disclosure, and
to provide additional detail regarding its practice, are
hereby incorporated by reference herein in their entireties,
with the following exception: In the event that any portion
of said reference materials is inconsistent with this
application, this application supercedes said portion of said
reference materials. The reference materials discussed herein
are provided solely for their disclosure prior to the filing
date of the present application. Nothing herein is to be
construed as a suggestion or admission that the inventors are
not entitled to antedate such disclosure by virtue of prior
disclosure, or to distinguish the present disclosure from the

subject matter disclosed in the reference materials.
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It will be appreciated that the dimensions and tolerances
as detailed in the figures are for exemplary and illustrative
purposes only, and such dimensions and tolerances are not
limiting of the scope of the claims, except for any claims in
which such dimensions or tolerances are expressly included.

It should be noted that, as used in this specification,
the singular forms "a," "an," and "the" include plural
referents unless the context clearly dictates otherwise.

In describing the present disclosure, the following
terminology will be used in accordance with the definition (s)
set out below.

As used herein, the terms “comprising,” “including,”
“containing,” “characterized by,” and grammatical equivalents
thereof are inclusive or open-ended terms that do not exclude
additional, unrecited elements or method steps.

It will be appreciated that the principles of the present
disclosure may be applied to various joints in a human body,
and is not limited to a specific joint. However, it should
be noted that the principles of the present disclosure will
be discussed and illustrated specifically in relation to a
knee joint, for exemplary purposes only. It ié to be
understood that applicanﬁ does not intend the discussion and
illustration that follows to limit the scope of the present
disclosure to the tibial or femoral component of a prosthetic
knee joint, or even to the knee joint generally, as the
principles of the present disclosure may be applied equally
to other implants, and to other joints of the human body.

The present disclosure may be directed to an orthopedic
implant and device that may be used in revision knee surgeries
as a connection between part of a prosthetic knee implant and
an augment member 150. It will be appreciated that the term
“implant” as used herein may refer collectively to the
components that make up the entire knee replacement, or the
term “implant” as used herein may refer to each individual
component of the knee replacement. Specifically, FIG. 1

illustrates a damaged or diseased proximal tibia 10 having a
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tibial component 100, sometimes referred to herein as a tibial
implant or implant member, located within a canal 15 of the
tibial bone 10. It will be appreciated that the tibial
component 100, as illustrated in FIG. 1, may not be properly
maintained within such a damaged or diseased bone, and may
ultimately loosen from the bone causing the component 100 to
fail. The present disclosure is directed to correcting the
above, or similar, scenario.

At times, the damage to the tibial bone 10 may be so
severe that a revision surgery becomes necessary. It will be
appreciated that revision surgeries are often difficult to
perform for various reasons. One reason for the difficulty
is that less bone may be available for the prosthetic
components of the implant (whether tibial or femoral) to
contact and to be implanted into, due, at least in part, to
the previous resection of the bone. As illustrated in FIG.
1, the component 100 may not be properly supported by the
bone. Another factor that reduces the amount of bone Present
for the component to be installed into during the revision
surgery may be due, at least in part, to the amount of bone
that has been damaged or diseased since the original surgery.
During the revision surgery it is sometimes necessary for a
surgeon to further resect the bone in order to remove the
damaged or disease bone.

During the revision surgery, it may be advantageous for
the surgeon to rebuild at least a portion of the bone that has
been resected in order to provide the necessary joint line
between the femur and tibia, such that a femoral component 200
of the prosthetic knee joint may fit, articulate, and work
properly with the tibial component 100. It will be
appreciated that the joint line may be described as the
location in the prosthetic knee joint where the original
tibial and femoral prosthetic components articulated with one
another. Therefore, it has become standard or accepted
procedure in the orthopedic industry to provide at least one

augment member 150 to rebuild at least a portion of the bone

10



WO 2004/093747 PCT/US2004/001172

10

15

20

25

30

35

that was previously resected such that the implant may be
securely positioned within the bone to provide the necessary
joint line.

Reference will now be made to FIGS. 1-12 collectively,
with specific reference made to particular drawings when
specified below, and with the understanding that similar
reference numerals will be used to indicate similar structure
for each component.

The concept of one embodiment of the present disclosure
ig illustrated in FIG. 2, and may be directed to the
connection between the tibial component 100 and at least one
augment member 150. Generally, the device of the present
disclosure may comprise the tibial component 100, the at least
one augment member 150, at least one fastener 160, and at
least one connector 170. It will be appreciated that other
components, besides the tibial component 100, may be utilized
by the present disclosure. For example, the present
disclosure may be utilized in conjunction with a femoral
component 200, sometimes referred to herein as a femoral
implant or implant member. It will be appreciated that the
tibial component 100 will be particularly described herein as
exemplary of the principles of the present disclosure, even
though the principles of the present disclosure may be equally
applied to other components, for example the femoral component
200.

It will be appreciated that the components of the present
disclosure may be manufactured from any biocompatibly suitable
material, including titanium or titanium alloys. For example,
the above components may be manufactured from commercially
pure (CP) titanium metal or a suitable alloy thereof (e.g. 90%
Ti, 6% Al, 4% V). In addition, the above components may be
manufactured from other suitable biocompatible materials
known, or which may become known in the future, in the art
possessing similar biocompatible qualities and characteristics

as titanium or titanium alloys.
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Referring to FIGS. 1 and 2, it will be appreciated that
the tibial component 100 may generally comprise a tibial tray
102, a keel 104, and a stem 106. The tibial tray 102 may
comprise a top surface 108 and a bottom surface 110. The keel
104 may extend beneath the bottom surface 110 of the tibial
tray 102, and may be configured as a modular piece or as an
integral piece with respect to the tibial tray 102. The stem
106 of the tibial component 100 may extend beneath the keel
104 and may be dimensioned to f£it within the canal 15 of the
tibial bone 10, and configured to provide stabilization and
support to the component 100 within the tibial bone 10. It
will be appreciated that the stem 106 may be designed as a
modular piece or as an integral piece with respect to the keel
104 or tibial tray 102.

Referring collectively mnow to FIGS. 16-40, and
particularly to FIGS. 21 and 40, wherein a revision tibial
tray 102 is illustrated. Referring specifically to FIG. 21,
it will be appreciated that the revision tibial tray 102 of
the present disclosure may include at least one recess 112
formed in the bottom surface 110. The at least one recess 112
may be formed as illustrated in FIG. 21. The at least one
recess is further detailed in FIGS. 40 and 3B, both of which
are detailed views of the at least one recess 112.

Referring now to FIGS. 3 and 3B, the tibial component 100
is illustrated with the at least one recess 112 formed in the
bottom surface 110 of the tibial tray 102. It will be
appreciated that each recess 112 may be characterized by the
absence of a through hole extending from the top surface 108
to the bottom surface 110 of the tibial tray 102. Each recess
112 may comprise an opening 114 accessible from the bottom
surface 110 of the tibial component 100, and each recess 112
may be defined by a wall 116. It will be appreciated that the
wall 116 of the recess 112 may be characterized by the absence
of threads. Additionally, it will be appreciated that each
recess 112 may comprise a width, which may be defined as the

measurement from a first point located on the wall 116 of the
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recess 112 to a second point located opposite the first point
on the wall 116 of the recess 112, represented by the letter
“W.” Each recess 112 may further comprise a height, which may
be defined as the measurement from the opening 114 of the
recess 112 to an upper surface 112a of said recess 112,
represented by the letter “H” (illustrated best in FIG. 15).

Each recess 112 may be dimensioned, for example, such
that the height dimension H may be within a range from about
15% to about 100% of the width dimension W. For example, the
height H of the recess 112 may be within a range from about
20% to about 80% of the width W of the recess, or a range from
about 25% to about 75%, or a range from about 33% to about
67%. More specifically, the height H of the recess 112 may
be within a range from about 40% to about 60% of the width W
of the recess 112. It will be appreciated that the
relationship between the height H and the width W of the
recess 112 may be between the above stated ranges without
departing from the scope of the present disclosure.

It will be appreciated that the at least one recess 112
may be configured and arranged as part of the connection
between the tibial tray 102 and the at least one augment
member 150. It will be appreciated that the at least one
recess 112 may correspond in number with the number of augment
members 150 utilized per component 100, such that when more
than one augment member 150 is utilized by the present
disclosure, more than one recess 112 may also be utilized in
the corresponding component 100.

Additionally, more than one recess 112, and consequently
more than one fastener 160 and more than one connector 170,
may be used to connect one augment member 150 to the tibial
tray 102. It will be appreciated that it may be advantageous
to utilize more than one recess 112 per augment member 150 to
more securely attach the augment member 150 to the tibial tray
102.

Ag illustrated in FIGS. 3 and 3B, the opening 114 may

comprise a dimension “D1" that may be defined as the distance
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between two points of the opening 114 that are directly
opposite each other on the bottom surface 110 of the tibial
tray 102. A surface 115 may be situated proximally with
respect to the opening 114, and may define part of the recess
112, and may also protrude slightly beyond the wall 116 into
the recess 112 of the tibial tray 102. The surface 115 may
taper at an angle Yy, with respect to the wall 116 of the
recess 112, in a proximal-to-distal direction. The angle Vv
of the surface 115 may be within a range from about thirty
degrees to about sixty degrees. For example, applicant has
found that the angle y may be within a range from about
thirty-five degrees to about fifty-five degrees, and more
specifically the angle y may be within a range from about
forty degrees to about fifty degrees, such as forty-five
degrees, and each of the above angles have been found to be
advantageous. It will be appreciated that the surface 115 may
extend beyond the width dimension W of the recess 112, sﬁch
that the width D1 of the opening 114 may be larger than the
width dimenéion W of the recess 112.

It will be appreciated that the surface 115 may operate
as a lead-in chamfer and for contacting the connector 170 in
such a manner so as to provide a compression force on the
connector 170, as a head portion 162 of the fastener 160
enters through the opening 114 of the recess 112, thereby
allowing at least a part of the head portion 162 and the
connector 170 to be seated within the recess 112. It will be
appreciated that the tapered configuration and shape of the
surface 115, operating as the lead-in chamfer, may aid in
compressing the connector 170 into a multi-surface recess 166,
as the head portion 162 is positioned within the recess 112.
It will likewise be appreciated that the surface 115 may also
permit the head portion 162 to effortlessly enter through the
opening 114 and into the recess 112 due, at least in part, to
the tapering of the surface 115, which may further operate to

widen the opening 114 into the recess 112.
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It will be appreciated that the fastener 160 may be
configured and dimensioned to snap-£fit into the recess 112 of
the tibial tray 102. More specifically, as the head portion
162 of the fastener 160 enters through the opening 114 of the
recess 112, the connector 170, which may be pre-installed onto
the fastener 160, may contact and engage the surface 115. As
additional upward force is applied to the fastener 160, the
connector 170 may be forced farther into the multi-surface
recess 166 of the fastener 160 as at least a portion of the
head 162 and the connector 170 pass by the surface 115. After
the connector 170 and part of the head portion 162 of fastener
160 passes the surface 115, the connector 170 and the head
portion 162 snap into position within the recess 112.

It will be appreciated that a ledge 117 may be formed
within the recess 112 and may comprise a top surface 117a and
a side surface 117b, and the tapered surface 115 may be used
to form a bottom portion of the ledge 117. As illustrated in
FIG. 3B, the ledge 117 may be a protrusion, and may protrude
slightly into the recess 112 away from the wall 116. The top
surface 117a may be configured and dimensioned to engage a
bottom surface 178 of the connector 170, such that the
connector 170 may be retained within the recess 112 in an
interference fit with the ledge 117 and the wall 116 of the
recess 112. The top surface 117a of the ledge 117 may be
orthogonally formed with respect to the wall 116 of the recess
112, although other geometric configurations may also be used
such that the connector 170 may be retained within the recess
112. It will be appreciated that once the head portion 162
and the connector 170 are positioned within the recess 112,
an interference snap-fit may be formed between the wall 116
of the recess 112, a frusto-conical surface 161 of the head
portion 162 of the fastener 160, and the top surface 117a of
the ledge 117, to thereby retain the fastener 160 within the
recess 112 of the tibial tray 102.

Tt will be recognized that a significant amount of the

total force exerted on the ledge 117 may be distributed
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through the component 100 to the augment member 150, when the
augment member 150 is cinched up tightly against the bottom
surface 110 of the component 100. Accordingly, it will be
appreciated that a thickness of the ledge 117 may be modified
to increase or decrease the strength of the ledge 117. As the
thickness of the ledge 117 is increased, the ledge 117 may be
strengthened. Conversely, as the thickness of the ledge 117
ig decreased, the ledge 117 may be weakened.

It will likewise be appreciated that the dimensions of
the ledge 117, i.e. the height and width, determine how far
the ledge 117 protrudes into the recess 112, and may affect
the dynamics of the relationship of the connector 170 to the
multi-surface recess 166. The ledge 117 may protrude from the
wall 116 into the recess 112 within a range from about 1% to
about 10% of the width W of the recess 112, and more
particularly within a range from about 2% to about 8%, and
even more particularly within a range from about 3% to about
5%. Conversely, the height of the ledge 117 may be within a
range from about 5% to about 20% of the height dimension H of
the recess 112. More particularly, the height of the ledge
117 may be within a range from about 10% to about 15%, and
even more particularly within a range from about 11% to about
13% of the height dimension H of the recess 112.

It will be appreciated that the at least one augment
member 150 of the present disclosure may be configured and
dimensioned to attach directly to the recess 112 formed in the
bottom surface 110 of the tibial tray 102 by way of the
interference snap-fit referred to above. Each augment member
150 may be attached to the tibial tray 102 at a single
connection or attachment site, or at multiple connection or
attachment sites without departing from the scope of the
present disclosure. It will be appreciated that attachment
at multiple connection sites may provide additional
stabilization and a strengthened connection between the
augment member 150 and the tibial tray 102. Accordingly, if

multiple connection sites are wutilized by the present
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disclosure, there may be multiple recesses 112 provided in the
tibial tray 102, or other component, as described above.

Referring now to FIGS. 3A, and 10A-10D, it will be
appreciated that each augment member 150 may comprise a top
surface 156, a bottom surface 158, and a recess 152, sometimes
referred to herein as a cavity. The recess 152 may be defined
by a sidewall 154 that may be configured to matingly engage
a body member 168 of the fastener 160. Each augment member
150 may further comprise a through passage 184, that may be
configured and dimensioned to permit the passage of a surgical
tool 195 therethrough. It will be appreciated that each of
the augment members 150 may be attached to the body member 168
of the fastener 160 to thereby secure each of the augment
members 150 to the tibial tray 102.

Each fastener 160, also referred to herein as a means for
connecting the augment member 150 to the component or implant
100 or 200, may comprise the head portion 162 and the body
member 168, referred to above. The head portion 162 may
comprise a retention lip 164 and the multi-surface recess 166.
It will be appreciated that at least one fastener 160, and its
component parts, may be used to attach the at least one
augment member 150 to the bottom surface 110 of the tibial
tray 102. Multiple fasteners 160 and connectors 170 may be
used by the present disclosure, which may snap-fit into
multiple recesses 112, when multiple connection gites between
one augment member 150 and the tibial tray 102 are utilized.
Additionally, one fastener 160 and one connector 170 may be
utilized to form the interference snap-fit, and may be used
in conjunction with other attachment mechanisms to secure the
augment member 150 to the tibial tray 102.

For example, an interference snap-fit connection,
described above, between the frusto-conical surface 161 of the
fastener 160, the connector 170, the ledge 117 and the wall
116 of the recess 112, may be used in conjunction with: (1)
a lip formed on at least one side of the augment member 150

to attach the augment member 150 to a lip portion 130 of the
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tibial tray 102; for example, the lip may be formed on a
posterior side 157 of the augment member 150 and may attach
itself to the lip portion 130 formed on the top surface 108
of the tibial tray 102 (illustrated best in FIG. 17); (2) an
attachment peg 132, also referred to herein as a stabilizing
peg, formed on either the bottom surface 110 of the tibial
tray 102, or the top surface 156 of the augment member 150,
and a corresponding recess 134 formed in the opposite
component, such that an attachment between the attachment peg
132 and the corresponding recess 134 may be formed
(illustrated best in FIGS. 13 and 13A); or (3) at least one
rail 136 connected on the top surface 156 of the augment
member 150 to secure the position of the augment member 150
within a pocket of cement located on the bottom surface 110
of the tibial tray 102, such that the at least one rail 136
may operate as an anti-rotation mechanism (illustrated best
in FIG. 14). It will be appreciated that the at least one
rail 136 may be located on the top surface 156 and parallel'
to an outside edge 151 of the augment member 150. The at
least one rail 136 may comprise two rails 136, both of which
may be located parallel to the outside edge 151 of the augment
member. It will be appreciated that the at least one rail 136
may also be more than two rails, without departing from the
scope of the present disclosure.

Referring specifically to FIG. 3, wherein a side, cross-
sectional view of the tibial tray 102, the fastener 160 and
the connector 170 are illustrated. As illustrated, the tibial
tray 102 may comprise the at least one recess 112 referred to
above. It should be noted that while the tibial tray 102 of
the present disclosure may comprise the recess 112, the tibial
tray 102, or other component, may be characterized by the
absence of a through hole for connecting the augment membexr
150 to the tibial tray 102. The absence of a through hole in
the tibial tray 102 may be an advantage in the present
disclosure because the tibial tray 102 may not introduce a

wear debris pathway, and therefore the generation of wear
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debris pathways may be reduced, or even eliminated. It will
also be appreciated that any tibial component 100 may be
utilized by the present disclosure as long as the tibial
component 100 comprises the at least one recess 112 referred
to above.

It will be appreciated that a dimension *D2” of the
recess 112, at its narrowest section, may be slightly larger
than a dimension “D3" at the widest section of the head
portion 162 of the fastener 160, such that the head portion
162 may be positioned and located within the recess 112 of the
tibial tray 102. As used herein, the dimension D2 may refer
to the distance between two points that are directly opposite
one another on the side surface 117b of the ledge 117 of the
recess 112. Whereas the dimension D3 may refer to the largest
distance between two points that are directly opposite one
another on the head portion 162 of the fastener 160. It will
further be appreciated that the dimension D2 of the recess
112, while slightly larger than the dimension D3 of the head
portion 162, may not be so large that the connector 170 cannot
form an interference fit with the ledge 117 and the wall 116
of the recess 112, and the frusto-conical surface 161 of the
multi-surface recess 166 of the fastener 160. Additionally,
the dimension D1 of the opening 114 may be larger than both
dimension D2 of the recess 112 and dimension D3 of the head
portion 162.

It will be appreciated that the use of threads in a hole,
cavity, or recess of an implant, such as the tibial component
100 or femoral component 200, may lead to the occurrence of
stress risers within the component, which disadvantageously
have potential to cause the component to corrode and/or
fracture prematurely. Stress risers may occur at the point
or points where sharp edges of the threads are located within
the hole, cavity, or recess of the component, because the
sharp edges of the threads create stress paths that
concentrate loads in those areas. Stress risers may operate

to distribute an excess amount of force at the location of the
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threads. Accordingly, it will be appreciated that the present
disclosure may reduce or even eliminate the occurrence of
stress risers within the component 100 by manufacturing the
wall 116 of the recess 112 without utilizing threads, such
that no sharp edges or corners may be introduced into the
component 100. Accordingly, applicant has conceived of a
unique design for connecting the tibial tray 102, the fastener
160, the connector 170, and the augment member 150 together.

It will be appreciated that the connector 170 may be
attached to the head portion 162 of the fastener 160 such that
at least a portion of the head portion 162 may be installed
and inserted within the recess 112, to thereby fully permit
the installation and insertion of the connector 170 within the
recess 112. Additionally, the body member 168 of the fastener
160 may be installed within the recess 152 of the augment
member 150. When the head portion 162 of the fastener 160 and
the connector 170 are thus seated and installed within the
recess 112, there may be a dimension within the recess 112,
labeled as “A,” that may be larger than a dimension labeled
as “B” to ensure that there is enough clearance for the
connector 170 to fully engage and contact the ledge 117, and
possibly the wall 116, without bottoming out. Dimension “A”
may be defined as a distance between a top surface 160a of the
head portion 162 when installed within the recess 112, and the
upper surface 1l12a of the recess 112. On the other hand,
dimension “B” may be defined as a distance between the bottom
surface 178 of the connector 170 and a top surface 164a of the
retention lip 164 (illustrated best in FIG. 3B), as the bottom
gurface 178 of the connector 170 is in engagement with the
ledge 117 (illustrated best in FIG. 3).

It will be appreciated that dimension “B” may also be
driven, at least in part, by a height 171 of the connector
170. Accordingly, it will be appreciated that the connector
170 may be modified to include differing heights 171, but the
height 171 of the connector 170 should not be modified such

that dimension “B” may be larger than dimension “A.”
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Referring simultaneously to FIGS. 3-5, the recess 112 of
the tibial tray 102 may be configured and dimensioned to
receive therein at leasé a portion of the fastener 160, which
may be the head portion 162. The head portion 162 of the
fastener 160 may comprise the frusto-conical surface 161 that
may taper at an angle © with respect to a line B-B that is
parallel to a long axis A-A of the fastener 160, as
illustrated in FIG. 5. It will be appreciated that the angle
© may be within a range from about fifteen degrees to about
seventy-five degrees. For example, applicant has found that
an angle © within a range from about thirty degrees to about
sixty degrees to be useful. More specifically, applicant has
found that a range from about forty degrees to about fifty
degrees, such as forty-five degrees, to be beneficial.

The frusto-conical surface 161 may lead into the multi-
surface recess 166 from the top surface 160a of the head
portion 162, and may further operate as an upper boundary 190
of the multi-surface recess 166. It will be appreciated that
the frusto-conical surface 161 of the head portion 162 may
also operate to permit the connector 170 to be compressed into
the multi-surface recess 166 during insertion of the head
portion 162 of the fastener 160 into the recess 112 of the
tibial tray 102. It will be appreciated that a length of the
frusto-conical surface 161 may be modified by one of skill in
the art to include other lengths that may modify the size and
shape of the multi-surface recess 166. As the length of the
frusto-conical surface 161 is modified, other surfaces of
components that may also form part of the multi-surface recess
166 may also be modified, such that the size and shape of the
multi-surface recess 166 may change accordingly.

Referring now to FIG. 3b, the retention lip 164 of the
fastener 160 may comprise the top surface 164a referred to
above, a bottom surface 164b, and a side surface 164c
connecting the top and bottom surfaces 164a and 164b,
respectively. It will be appreciated that a length Ll of the
top surface 164a of the retention lip 164 may be within a
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range from about sixty percent to about ninety percent of a
length L2 of the frusto-conical surface 161. For example, the
length L1 of the top surface 164a of the retention lip 164 may
be within a range from about sixty-five percent to about
eighty-five percent of the length L2 of the frusto-conical
surface 161, and more specifically between a range from about
seventy percent to about eighty percent of the length L2 of
the frusto-conical surface 161. It will be appreciated that
ag the length L1l of the top surface of the retention lip 164
is modified, the length L2 of the frusto-conical surface 161
may also be modified accordingly to maintain the geometric
relationship described above. It will be appreciated that the
retention lip 164 may operate as a lower boundary 192 of the
multi-surface recess 166.

As illustrated in FIGS. 3 and 3B, the retention lip 164
may be formed orthogonal to a wall 167 of the multi-surface
recess 166. However, it will be appreciated that such a
geometric configuration is not required, and the retention lip
164 may be formed at an angle with respect to the wall 167
that may be greater than or less than ninety-degrees.
Accordingly, by modifying the orthogonal relationship of the
retention lip 164 with the wall 167, the shape of the multi-
surface recess 166 may also be modified. The retention lip
164 may function to retain the connector 170 within the multi-
surface recess 166 during installation of the head portion 162
of the fastener 160 within the recess 112.

Those of skill in the art will recognize that a
significant amount of the total force exerted on the fastener
160 may be distributed through the retention lip 164 to the
augment member 150, when the augment member 150 is cinched up
tightly against the bottom surface 110 of the component 100.
Accordingly, it will be appreciated that a thickness 142 of
the retention lip 164 may be modified to increase or decrease
the strength of the retention lip 164. As the thickness 142

is increased, the retention 1lip 164 may be strengthened.
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Conversely, ag the thickness 142 is decreased, the retention
lip 164 may be weakened.

It will be appreciated that as the thickness 142 of the
retention lip 164 increases or decreases, the corresponding
dimension “B” may also be increased or decreased accordingly.
Tt should be noted that the relationship stated above, where
dimension “A” may be larger than dimension “B,” may be
maintained despite the modifications to the present disclosure
in order for the fastener 160 to avoid bottoming out in the
recess 112. .For example, as the retention lip 164 decreases
in thickness 142 and dimension “B” increases, dimension “A”
may also need to be increased to maintain the relationship.
It will be appreciated that there are a number of different
engineering mechanisms by which dimension “A” may be
increased, for example, by decreasing the head portion 162 of
the fastener 160, and such modifications are intended to fall
within the scope of the present disclosure.

As stated previously and illustrated most clearly in
FIGS. 3A and 3B, the multi-surface recess 166 of the fastener
160 may be partially bound by the frusto-conical surface 161,
which may operate as the upper boundary 190, and the top
surface 164a of the retention lip 164, which may operate as
the lower boundary 192. The multi-surface recess 166 may
further be defined by the wall 167 referred to above, which
may be formed between, and connect, the frusto-conical surface
161 of the head portion 162 and the top surface 164a of the
retention lip 164.

The multi-surface recess 166 may operate to provide a
location in which the connector 170 may be compressed, such
that the connector 170 may have a compressed dimension that
may be less than or substantially equal to the widest
dimension D3 of the head portion 162 of the fastener 160.
Accordingly, as the head portion 162 enters through the
opening 114 of the recess 112, and the connector 170 is in an
uncompressed state, the connector 170 may contact the tapered

surface 115 of the ledge 117 compressing the connector 170
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into the multi-surface recess 166, thus permitting the head
portion 162 to be located and secured within the recess 112.

It will be appreciated that the shape of the multi-
surface recess 166, as illustrated in FIGS. 3, 3A and 3B, may
pe such that as the body member 168 of the fastener 160 is
tightened into the recess 152 of the augment member 150, and
as the fastener 160 is tightened down into the augment member
150, the frusto-conical surface 161 of the head portion 162
may operate to exert a force on the connector 170. The force
exerted by the frusto-conical surface 161 may be diagonal,
such that the force is directed downwardly and outwardly and
pushes the connector 170 down and out into the wall 116 of the
recess 112 and against the ledge 117. Thus, the interference
snap-fit between the connector 170, the ledge 117 and the wall
116 of the recess 112, and the frusto-conical surface 161 of
the head portion 162 of the fastener 160 may be strengthened
as the frusto-conical surface 161 engages the connector 170,
and pushes the connector 170 downwardly and outwardly into
contact with the wall 116 and the ledge 117.

It will be appreciated that the shape of the multi-
surface recess 166 may be modified to be of any suitable
shape, so long as the multi-surface recess 166 may provide a
location in which the connector 170 may be compressed, such
that the connector 170 may have a compressed dimension that
may be less than or substantially equal to the widest
dimension D3 of the head portion 162 of the fastener 160.

It will be appreciated that the body member 168 of the
fastener 160 may comprise an outside surface 169, as
illustrated in FIGS. 3 and 3A. The outside surface 169 of the
body member 168 may comprise threads 169a thereon to provide
the means for attaching the fastener 160 to the augment member
150. The body member 168 may further comprise a bottom
surface 122 that may comprise a surface 120 forming a lead-in
chamfer. The surface 120 forming the lead-in chamfer may be
configured to permit the body member 168 to more easily enter

into the recess 152 of the augment member 150 with minimal
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interference from portions of the augment member 150
surrounding the recess 152.

The body member 168 may also comprise a cavity 180
configured and dimensioned to receive the surgical instrument
or tool 195 therein. It will be appreciated that the cavity
180 may be defined by an inner wall 182. The inner wall 182
of the cavity 180 may be star shaped, or shaped in a polygonal
manner, for example square, pentagonal, hexagonal, octagonal
or any other suitable polygonal shape, or otherwise, known in
the art for engaging a corresponding instrument or tool. The
surgical instrument 195 may comprise an outer surface 196 that
may be configured and dimensioned to pass through the passage
184 of the augment member 150 and into the cavity 180 of the
body member 168. Thus, the outer surface 196 may engage the
inner wall 182 of the cavity 180 forming a friction fit, such
that the surgical tool 195 may provide torque to the body
member 168 of the fastener 160 driving the body member 168
into the recess 152 of the augment member 150. It will be
appreciated that the surgical tool 195 may be shaped similarly
to the cavity 180 such that the outer surface 196 may matingly
engage the inner wall 182. For example, the tool 195 may be
star shaped, or shaped in a polygonal manner, such as a
square, pentagonal, hexagonal, octagonal or any other suitable
polygonal shape, or otherwise shaped for engaging the inner
wall 182.

The body member 168 of the fastener 160 may be configured
and dimensioned to secure the augment member 150 to the tibial
tray 102. Specifically, the threads 169a of the body member
168 may be configured for attaching the body member 168 to the
recess 152 formed in the augment member 150. It will be
appreciated that the threads 169a of the body member 168 may
be arranged as reverse threads. As stated previously, the
recess 152 of the augment member 150 may be defined by the
sidewall 154, and the sidewall 154 may further comprise female
threads 155 that may also be arranged as reverse threads, to

matingly engage the threads 169a of the body member 168. The
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reverse nature of the threads 169a of the body member 168, and
corresponding female threads 155 of the recess 152, permit the
surgeon to turn the fastener 160, utilizing the surgical tool
195, from the bottom of the body member 168 in a standard,
clockwise direction. As the threads 169a of the fastener 160
turn clockwise, the reverse nature of the threads 16%9a, and
corresponding female threads 155, may permit the fastener 160
to tighten down into the recess 152 of the augment member 150
and also tighten down against the ledge 117, instead of the
fastener 160 tightening up into the recess 112 of the tibial
tray 102. Accordingly, the surgeon may be able to tighten the
fastener 160 in a standard, intuitive manner into the recess
152 from the bottom of the body member 168, instead of from
the top of the fastener 160, which would disadvantageously
require the presence of a through hole in the tibial tray 102
in order to gain access to the top of the fastener 160
potentially creating a wear debris pathway.

The threads 169a of the body member 168 may matingly
engage the threads 155 of the sidewall 154 of the recess 152,
such that a secure fit between the body member 168 and the
augment member 150 may be achieved. It will be appreciated
that the connection between the body member 168 and the recess
152 is not required to be a threaded connection, but may be
another connection known in the art to secure components to
one another, such as a taper-fit, snap-fit, or press-fit. The
augment member 150, after being connected and secured to the
body member 168, may also be secured to the tibial tray 102,
or other component, via the interference fit with the
remainder of the fastener 160, i.e. the head portion 162.

Referring now to FIGS. 3, and 6-8, it will be appreciated
that the head portion 162 of the fastener 160 may be secured
within the recess 112 of the tibial tray 102 by the connector
170 wvia the interference fit. The connector 170, also
referred to herein as a means for snap-fitting the head
portion 162 to the recess 112 of the component 100 or 200, may

comprise a first end 172, a second end 174, and may have a gap
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176 formed between the first end 172 and the second end 174.
It will be appreciated that the gap 176 may be large enough
such that the connector 170 may be expanded to be inserted
onto the head portion 162 of the fastener 160, without the
connector 170 reaching its elastic limit and plastically
deforming. It will also be appreciated that the gap 176 may
be sized and dimensioned such that the connector 170 may be
compressed without reaching its elastic limit. Therefore, it
will be appreciated that the gap 176 may not be so small or
so large such that plastic deformation occurs due to the
connector 170 reaching its elastic limit as the connector 170
expands to be inserted onto the head portion 162 or contracts
to be inserted into the multi-surface recess 166.

It will be appreciated that the gap 176 may have a linear
distance between the first end 172 and the second end 174 that
may be between a range from about forty-five percent to about
ninety percent of a linear distance of an inner diameter of
the connector 170. For example, a linear gap distance within
a range from about fifty-five percent and about eighty percent
of the linear distance of the inner diameter of the connector
170 has been found to be useful, and more specifically a range
from about sixty percent to about seventy-five percent has
been found to be useful. It will be appreciated that the gap
176 may be modified to include all distances that fall within
the ranges stated above.

The connector 170 may be substantially circular in shape,
similar to a ring with a slit, slot, or gap. However, it will
be appreciated that the connector 170 may not be a completely
enclosed ring, but may be interrupted by the gap 176, such
that the connector 170 may be formed in an open ring
configuration. It will further be appreciated that the
connector 170 may be shaped in other configurations, besides
a circular configuration, that are known, or that may become
known in the future, in the art for providing an interference
fit with other components, without departing from the scope

of the present disclosure. For example, a square, pentagonal,
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hexagonal, octagonal, or any other polygonal shape may be
utilized by the present disclosure for the shape of the
connector 170. As used herein the term “connector” may be
defined as any member of any shape that fits between the head
portion 162 of the fastener 160 and the ledge 117 and wall 116
of the recess 112 to form an interference fit.

The connector 170 may comprise a cross-sectional shape
that may be as illustrated in FIG. 8, wherein an upper portion
173 of the connector 170 may be substantially curvate, and a
lower portion 175 may be substantially rectangular. However,
it will be appreciated that other cross-sectional shapes may
be utilized by the connector 170 without departing from the
scope of the present disclosure. For example, the connector
170 may have a cross-sectional shape that is substantially
circular, triangular, square, rectangular, or other suitable
shapes known, or that may become known in the future, in the
art for use as the connector 170.

The connector 170 may be manufactured from an elastic
material, such that the connector 170 may expand and contract
when a force is applied thereto. The connector 170 may also
comprise an elastic memory, such that the connector 170 may
be deformed and expanded to fit over or around the head
portion 162 of the fastener 160. It will be appreciated that
the connector 170‘méy be attached to the head portion 162
during the manufacturing process, before surgery, or even
during surgery, and may fit into the multi-surface recess 166.
It will be appreciated that due to its elastic memory, the
connector 170 may substantially return to its original shape
after being attached and inserted onto the head portion 162
of the fastener 160. Additionally, the elastic memory of the
connector 170 may allow the connector 170 to be deformed and
compressed to fit into an area, such as the multi-surface
recess 166, without plastically deforming. It will be
appreciated that the gap 176, in conjunction with the
elasticity of the connector 170, may permit the connector 170

to be both expanded and compressed.
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As illustrated most clearly in FIG. 11, the connector 170
may be dimensioned such that it has a diameter “D4,” in its
original, undeformed state, that may be larger than a diameter
of the recess 112 at its narrowest section, which may be
represented by the dimension D2, in the tibial tray 102. It
should be noted that the diameter D4 of the of the connector
170 may be smaller than, equal to, or larger than a diameter
"D5" of the widest portion of the recess 112, which may be the
distance between two points that are directly opposite each
other on the wall 116 of the recess 112, and may be
substantially similar to the width dimension W referred to
above. It will be appreciated that as a compression force is
applied to the connector 170, the first end 172 and the second
end 174 may be brought close together, decreasing the size of
the gap 176. Thus, the connector 170 may be compressed into
the multi-surface recess 166 of the fastener 160 by a
compression force that may be applied to the connector 170 by
the surface 115 of the ledge 117, such that the diameter D4
of the connector 170 may become slightly smaller than the
diameter D2 of the recess 112, as the head 162 of the fastener
160 enters through the opening 114 and into the recess 112.

Accordingly, as an upper most portion 162a of the head
portion 162 of the fastener 160 passes through the opening 114
and into the recess 112, the connector 170 may contact the
surface 115 of the ledge 117 of the recess 112, such that the
connector 170 may be compressed into the multi-surface recess
166. As the head portion 162 continues to enter into the
recess 112, the connector 170 may clear the ledge 117
permitting the connector 170, because of its elasticity, to
substantially snap back to its original shape. As the
connector 170 snaps substantially back to its original shape,
the connector 170 may come into engagement with and contact
the wall 116 of the recess 112. It will be appreciated that
the connector 170 and wall 116 of the recess 112 may be
dimensioned such that the connector 170 may return completely

back to its original shape without engaging the wall 116 but
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may engage the top surface 117a of the ledge 117, or the
connector 170 may return to its original shape engaging and
contacting the wall 116, or the connector 170 may not fully
return to its original shape, but may return substantially to
its original shape being compressed slightly by the wall 116.
In either case, there will be enough friction between the
connector 170 and the top surface 117a of the ledge 117, or
between the connector 170 and the wall 116 to form a secure
connection. The engagement and contact of the connector 170
with the top surface 117a of the ledge 117, or the wall 116
of the recess 112 may form part of the interference snap-£fit.
Whereas, the complete interference snap-fit may occur between
the frusto-conical surface 161 of the multi-surface recess
166, the connector 170, the top surface 117a of the ledge 117,
and the wall 116 of the recess 112 of the tibial tray 102,
thereby securing the fastener 160 to the tibial tray 102.

It will be appreciated that the connector 170 may be
dimensioned such that as the body member 168 of the'fastener
160 is tightened into the recess 152 of the augment member
150, a portion of the connector 170 may be forced by the
frusto-conical surface 161 of the multi-surface recess 166
into the wall 116 of the recess 112, forming a more secure
interference fit. As the connector 170 is forced further into
engagement with the wall 116, the strength of the interference
fit may be increased. |

It should be noted that the material used to manufacture
the connector 170 should possess characteristics of elastic
memory, such that the connector 170 may elastically deform.
The phrase “elastic memory” as used herein may be defined as
the ability of a component to deform as a force is exerted
thereon without plastically deforming, such that the component
may substantially return to its original shape after the force
is released. Therefore, the elastic memory of the material
allows the connector 170 to substantially return to its
original shape or position after deformation without

plastically deforming. It should be noted that a slight
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amount of plastic deformation may occur in actuality, but will
not be readily apparent to a human observer without the aid
of instrumentation.

Therefore, the material should be capable of providing
enough strength for the connector 170 to maintain its shape
within the recess 112, thus securing the fastener 160 to the
tibial tray 102 by way of the interference fit between the
frusto-conical surface 161 of the multi-surface recess 166,
the connector 170, the top surface 117a of the ledge 117, and
the wall 116 of the recess 112 of the tibial tray 102.
Further, the material of the connector 170 should be flexible
enough to accommodate compression, such that the connector 170
may elastically deform, as the head portion 162 of the
fastener 160 passes through the opening 114 of the recess 112,
and the connector 170 contacts the surface 115 of the ledge
117 during initiation of said interference fit, as well as
accommodate expansion during the installation of the connector
170 onto the head portion 162 of the fastener 160, without
reaching its elastic limit.

In practice, the augment member 150 may be partially
secured to the body member 168 of the fastener 160 prior to
the attachment of the connector 170 and head portion 162 of
the fastener 160 within the recess 112 of the tibial tray 102.
After the head portion 162 has been inserted into the recess
112, and the interference snap-fit initiated, each of the
augment members 150 may be secured and tightened to their
respective body member 168, or body members 168 depending upon
the number of connection sites per augment member 150, such
that the augment member 150 may be cinched up tightly against
the bottom surface 110 of the tibial tray 102. However, it
should be noted that the above steps are not required to be
performed in the exact order stated above. For example, the
augment member 150 may not be partially or fully secured to
the body member 168 until after the head portion 162 of the
fastener 160, and the connector 170 may be secured within the

recess 112 of the tibial tray 102.
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It will be appreciated that each of the augment members
150 may be shaped to conform to the anatomical and surgical
requirements of the patient. Accordingly, the augment members
150 may be provided in various shapes, sizes and dimensions,
such that the augment members 150 may conform to a resected
gurface of the bone. As demonstrated by FIGS. 2 and 10A-10D,
it will be appreciated that the geometric size and shape of
the augment members 150 may be modified to include nearly any
size and shape to conform to the specific needs of the
patient. For example, the augment members may be shaped as
a block (illustrated best in FIG. 2), or as a wedge
(illustrated best in FIGS. 10A-10D), without departing £from
the scope of the present disclosure.

It will be appreciated that augment members 150 of
different shapes, or of the same shape, may be used together.
For example, a surgeon may use one wedge-shaped augment member
150 with one block-shaped augment member 150 to rebuild a
portion of the tibia to form the desired joint line, or the
surgeon may use two wedge-shaped augment members 150, or two
block-shaped augment members 150. It will further be
appreciated that a single wedge-shaped augment member 150
(illustrated best in FIG. 12) may be used, wherein the gsingle
augment member 150 may be configured and dimensioned to
essentially cover the bottom surface 110 of the tibial tray
102.

As illustrated most clearly in FIG. 12, the bottom
surface 158 of the single wedge-shaped augment member 150 may
taper at an angle o with respect to the top surface 156.
Applicant has found that a bottom surface 158 that may taper
at an angle o within a range from about ten degrees to about
twenty degrees to be beneficial. For example, applicant has
found that an angle o from about ten degrees, Or about twelve
degrees, or about fourteen degrees, or about sixteen degrees,
or about eighteen degrees, or about twenty degrees to be

beneficial.
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It will be appreciated that each augment member 150 may
be modified to include additional shapes and sizes. For
example, one augment member 150 may be taller and/or wider
than another augment member 150, or the augment members 150
may be essentially the same height and width, without
departing from the scope of the present disclosure. The
augment member 150 of FIG. 10A is illustrated as being both
taller and wider than the augment member 150 of FIG. 10B.
Additionally, the bottom surface of each of the augment
members 150 illustrated in FIGS. 10A-10D, may taper at an
angle B with respect to a line C-C that is parallel to the top
surface 156. It will be appreciated that the angle [ may be
within a range from about ten degrees to about twenty degrees,
similar to angle o referred to above. For example, applicant
has found that an angle B from about ten degrees, oOr about
twelve degrees, or about fourteen degrees, or about sixteen
degrees, or about eighteen degrees, or about twenty degrees
to be beneficial. It will be appreciated that the angle R may
be various angles that correspond to the cuts made by the
surgeon on the bone. It will further be appreciated that the
bottom surface 158 of the block shaped augment members 150 may
be substantially flat, as the surface contour of the bone may
be substantially flat due to the surgeon’s resection of the
bone.

Referring now to FIGS. 3A, 10C-10D, and 12, wherein
various augment members 150 are illustrated. Tt will be
appreciated that the recess 152 may comprise a base 153 having
the through passage 184 extending therefrom. The through
passage 184 may be defined by sidewall 185, and may open on
the bottom surface 158 of the augment member 150. The through
passage 184 may be configured and dimensioned to permit the
surgical tool 195 to pass through the passage 184 up through
the recess 152, if necessary, and into the cavity 180 of the
fastener 160. It will be appreciated that as the outer
surface 196 of the surgical tool 195 is inserted into the

cavity 180 of the body portion 168 and engages the inner wall
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182, the surgeon may then begin to tighten the body member 168
of the fastener 160 into the recess 152 of the augment member
150. Accordingly, the through passage 184 may be dimensioned
to permit the passage of the surgical tool 195 with minimal,
or even without, interference from the sidewall 185.

It will be appreciated that the size and shape of the
through passage 184 may be modified to be larger or smaller
than illustrated. For example, the through passage 184 may
be as wide as, or wider than, the recess 152 of the augment
member 150, or the through passage 184 may be only as wide as
the surgical tool 195, or the through passage 184 may be any
width therebetween. Additionally, the shape of the through
passage 184 may be modified to be circular, oval, square,
star, pentagonal, hexagonal, octagonal, or any other suitable
shape for permitting the passage of the surgical tool 195.

It will be appreciated that the snap-fit connection
discussed above, may also be applied to other embodiments of
the present disclosure. For example, a recess 212 may be
formed in other components, which recess 212 may be similar
to the recess 112 formed in the tibial component 100, such as
a femoral component 200 (illustrated in FIG. 9), which femoral
component 200 may be used as part of a prosthetic knee joint.
It should be noted that the recess 212 may utilize the same
structural features as the recess 112 discussed above in
connection with the tibial component 100. Further, at least
one augment member 250 may be attached to the femoral
component 200 using the same structural features and in the
same manner described above in connection with the tibial
component 100. Therefore, the present disclosure may be
modified and utilized on other components besides the tibial
component 100, and such modifications are intended to fall
within the scope of the present disclosure.

It will be appreciated that the number of augment members
250 used to support the femoral component 200 may be different
than the number of augment members 150 used to support the

tibial component 100. The at least one augment member 250
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used on the femoral component 200 may comprise a plurality of
augment members 250 that may be located on multiple sides of
the femur. For example, the augment members 250 may be
located on a posterior side, a medial side, and/or a lateral
side of the femur by way of a distal connection between the
component 200, the connector 170, the fastener 160, and the
augment member 250. More specifically, the connection site
of the augment members 250 may be on the distal portion of
each of the condyles of the femur, and on the posterior
portion of the femur above the condyles, such that there may
be four augment members 250 connected to the distal femur.
Namely, one augment member 250 per femoral condyle and located
distally thereon, and one augment member 250 located
posteriorly above each of the femoral condyles for a total of
four augment members 250. It will be appreciated that there
is potential for more or less than four augment members 250
to be attached to the femoral component 200.

It should be noted that the augment members 250 may be
attached to the femoral component 200 by utilizing a distal
connection site, and wmodifying the plurality of augment
members 250 into a one-piece femoral augment 250. It will be
appreciated that each of the augment members 150 and 250 of
the present disclosure may be attached to their respective
components 100 or 200 at a single connection site, or at
multiple connection sites (illustrated best in FIG. 14),
without departing from the scope of the present disclosure.

The design of the present disclosure may simplify the
manufacturing of the components of the present disclosure by
eliminating the use of threads in the recess 112 of the tibial
or femoral component 100 or 200. Elimination of the threads
in the recess 112 or 212, may eliminate a potentially
difficult task of machining threads into a relatively shallow
recess 112, as the recess 112 or 212 may not extend completely
through the tibial or femoral component 100 or 200. It will
be appreciated that the recess 112 or 212 formed in the tibial

component 100 or femoral component 200 may be cast directly
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into the component 100 or 200 with minimal post-cast machining
steps. Accordingly, the manufacture of the components or
implants of the present disclosure may be advantageously
simplified without adverse effects.

Tn accordance with the features and combinations
described above, a useful method of connecting an augment
member to an implant includes the steps of:

(a) providing an implant comprising a bottom surface with
a recess defined by a wall formed therein, wherein the recess
comprises a surface that protrudes slightly into the recess
and tapers in a proximal-to-distal direction forming part of
a ledge within the recess, wherein the implant further
comprises an opening surrounding the recess;

(b) providing an elastic connector, a fastener, and at
least one augment member, wherein the fastener comprises a
head portion comprising a multi-surface recess formed therein,
and a body portion, wherein the multi-surface recess is
defined by an upper boundary, a lower boundary, and a
connecting wall, wherein the at least one augment member
comprises a recess configured and dimensioned to receive the
body portion of the fastener therein;

(c) positioning the elastic connector around the head
portion of the fastener, such that the elastic comnnector may
be positioned at least partially within the multi-surface
recess;

(d) compressing the elastic connector into the multi-
surface recess as the head portion of the fastener is inserted
through the opening and into the recess of the implant;

(e) forming an interference fit Dbetween the elastic
connector, the ledge and wall of the recess, and the multi-
surface recess of the fastener by permitting the elastic
connector to decompress substantially back into its original
shape, thereby contacting the wall of the recess; and

(f) inserting the body portion of the fastener into the
recess of the augment member to thereby bring the augment

member into engagement with the bottom surface of the implant,
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such that the augment member is attached to said implant by
said fastener.

In accordance with the features and combinations
described above, another useful method of connecting an
augment member to an implant includes the steps of:

(a) providing an implant comprising a bottom surface with
a recess defined by a wall formed therein, wherein the recess
compriges a surface that protrudes slightly into the recess
and tapers in a proximal-to-distal direction forming part of
a ledge within the recess, wherein the implant further
comprises an opening surrounding the recess;

(b) providing an elastic connector, a fastener, and at
least one augment member, wherein the fastener comprises a
head portion comprising a multi-surface recess formed therein
and a body portion, wherein the multi-surface recess is
defined by an upper boundary, a lower boundary, and a
connecting wall, wherein the at least one augment member
comprises a recess configured and dimensioned to receive the
body portion of the fastener therein;

(c) positioning the elastic connector around the head
portion of the fastener, such that the elastic connector may
be positioned at least partially within the multi-surface
recess;

(d) inserting the body portion of the fastener into the
recess of the augment member;

(e) compressing the elastic connector into the multi-
surface recess as the head portion of the fastener is inserted
through the opening and into the recess of the implant; and

(£) forming an interference fit between the elastic
connector, the ledge and wall of the recess, and the fastener
by permitting the elastic connector to decompress
substantially back into its original shape, to thereby bring
the augment member into engagement with the bottom surface of
the implant such that the augment member is attached to said

implant by said fastener.
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It will be appreciated that the structure and apparatus
disclosed herein is merely one example of a means for
attaching the fastener to the augment member, and it should
be appreciated that any structure, apparatus or system for
attaching the fastener to the augment member, which performs
functions the same as, or equivalent to, those disclosed
herein are intended to fall within the scope of a means for
attaching the fastener to the augment member, including those
structures, apparatus or systems for attaching which are
presently known, or which may become available in the future.
Anything which functions the same as, or equivalently to, a
means for attaching the fastener to the augment member falls
within the scope of this element.

It will be appreciated that the structure and apparatus
disclosed herein is merely one example of a means for snap-
fitting the head portion within the recess of the implant, and
it should be appreciated that any structure, apparatus or
system for snap-fitting the head portion to the recess, which
performs functions the same as, or equivalent to, those
disclosed herein are intended to fall within the scope of a
means for snap-fitting the head portion within the recess of
the implant, including those structures, apparatus or systems
for snap-fitting the head portion to the recess which are
presently known, or which may become available in the future.
Anything which functions the same as, or equivalently to, a
means for snap-fitting the head portion within the recess of
the implant falls within the scope of this element.

It will be appreciated that the structure and apparatus
disclosed herein is merely one example of a means for
connecting the augment member to the implant, and it should
be appreciated that any structure, apparatus or system for
connecting the augment member to the implant, which performs
functions the same as, or equivalent to, those disclosed
herein are intended to fall within the scope of a means for
connecting the augment member to the implant, including those

structures, apparatus or systems for connecting the augment
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member to the implant which are presently known, or which may
become available in the future. Anything which functions the
same as, or equivalently to, a means for connecting the
augment member to the implant falls within the scope of this
element.

Thoge having ordinary skill in the relevant art will
appreciate the advantages provided by the features of the
present disclosure. For example, it is a potential feature
of the present disclosure to provide an augment member and
connector that may eliminate or reduce wear debris. 2 further
potential feature of the present disclosure is to provide such
an augment member and connector that may eliminate the use of
threads, which may operate as stress risers, in a cavity or
recess formed in an implant to receive the fastener and
connector therein. It is yet a further potential feature of
the present disclosure, in accordance with one aspect thereof,
to provide a secure attachment between an implant, a fastener,
and a connector, that may also reduce or eliminate wear
debris. It is another potential feature of the present
disclosure to provide a connection between the augment member,
and the implant that is simple in design and manufacture. It
is a potential feature of the present disclosure to provide
a device that may allow a recess to be cast into an implant,
for example a tibial or femoral implant, with limited post-
cast machining steps.

In the foregoing Detailed Description, various features
of the present disclosure are grouped together in a single
embodiment for the purpose of streamlining the disclosure.
This method of disclosure is not to be interpreted as
reflecting an intention that the claimed disclosure requires
more features than are expressly recited in each claim.
Rather, as the following claims reflect, inventive aspects lie
in less than all features of a single foregoing disclosed
embodiment. Thus, the following claims are hereby

incorporated into this Detailed Description by this reference,
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with each claim standing on its own as a separate embodiment
of the present disclosure.

It is to be wunderstood that the above-described
arrangements are only illustrative of the application of the
principles of the present disclosure. Numerous modifications
and alternative arrangements may be devised by those skilled
in the art without departing from the spirit and scope of the
present disclosure and the appended claims are intended to
cover such modifications and arrangements. Thus, while the
present disclosure has been shown in the drawings and
described above with particularity and detail, it will be
apparent to those of ordinary skill in the art that numerous
modifications, including, but not limited to, variations in
size, materials, shape, form, function and manner of
operation, assembly and use may be made without departing from

the principles and concepts set forth herein.
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CLATIMS
What is claimed is:

1. An orthopedic system comprising:

an implant member comprising a recess formed therein,
wherein the recess is defined by a wall;

a fastener comprising a head portion and a body member,
wherein the fastener connects an augment member to the implant
member; and

a means for snap-fitting the head portion of the fastener
into the recess of the implant member, to thereby secure =aid
fastener to said implant member.

2. The system of claim 1, wherein the implant member
comprises a top surface and a bottom surface, wherein the
recess is formed within the bottom surface of the implant
member, and wherein said recess extends partially between the
top surface and the bottom surface of the implant member.

3. The system of claim 1, wherein the implant member is
characterized by the absence of a through hole.

4. The system of claim 1, wherein the augment member
comprises a top surface and a bottom surface, and at least one
recess formed within the top surface, wherein the at least one
recess is defined by a sidewall.

5. The system of claim 4, wherein the body member of the
fastener is configured and dimensioned to be seated within the
at least one recess of the augment member, to thereby secure
the fastener to said augment member.

6. The system of claim 4, wherein the at least one
recess of the augment member comprises a through passage.

7. The system of claim 6, wherein the at least one
recess of the augment member comprises a base surface, wherein
the through passage extends distally from the base surface
through to the bottom surface of the augment member, such that
the through hole is configured and dimensioned to permit a
surgical instrument to pass therethrough.

8. The system of claim 4, wherein the gidewall of the

at least one recess of the augment member comprises threads.
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9. The system of claim 1, wherein the augment member
comprises a triangular cross-sectional shape, such that the
augment member is substantially wedge-shaped. '

10. The system of claim 1, wherein the augment member
comprises a rectangular cross-sectional shape, such that the
augment member is substantially block-shaped.

11. The system of claim 4, wherein the at least one
recegss of the augment member comprises a plurality of
recesses, wherein each recess is defined by a sidewall.

12. The system of claim 1, wherein the means for snap-
fitting comprises a connector comprising a first end, and a
second end with a gap formed between the first end and the
second end.

13. The system of claim 12, wherein a linear distance
between the first end and the second end of the gap is between
a range from about forty-five percent to about ninety percent
of a linear distance of an inner diameter of the connector.

14. The system of claim 13, wherein the linear distance
of the gap is between a range from about fifty-five percent
and about eighty percent of the linear distance of the inner
diameter of the connector.

15. The system of claim 14, wherein the linear distance
of the gap is between a range from about sixty percent to
about seventy-five percent of the linear distance of the inner'
diameter of the connector.

16. The system of claim 1, wherein the means for snap-
fitting is formed from an elastic material, such that the
means for snap-fitting expands and contracts as a force is
applied thereto.

17. The system of claim 1, wherein the means for snap-
fitting is substantially circular in shape.

18. The system of claim 17, wherein the means for snap-
fitting is interrupted by a gap, such that the means for snap-
fitting is formed in an open ring configuration.

19. The system of claim 1, wherein the means for snap-

fitting comprises an upper portion and a lower portion,
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wherein the upper portion comprises a cross-sectional shape
that is substantially curvate, and wherein the lower portion
comprises a cross-sectional shape that is substantially
rectangular.

20. The system of claim 1, wherein the body member of
the fastener comprises an outer surface containing threads
thereon.

21. The system of claim 20, wherein the threads of the
body member are configured and dimensioned as reverse threads.

22. The system of claim 1, wherein the body member
further comprises a bottom surface, wherein the bottom surface
of the body member comprises a cavity defined by a sidewall,
wherein the cavity is configured and dimensioned to receive
in engagement a surgical driving tool.

23. The system of claim 1, wherein the head portion of
the fastener comprises a retention lip comprising a top
surface, a bottom surface and a side surface.

24. The system of claim 23, wherein the head portion of
the fastener further comprises a frusto-conical surface
forming an upper boundary of a multi-surface recess.

25. The system of claim 24, wherein the top surface of
the retention lip forms a lower boundary of the multi-surface
recess, and a wall connects the top surface of the retention
lip with the frusto-conical surface forming a boundary of the
multi-surface recess.

26. The system of claim 24, wherein the top surface of
the retention lip has a length that is within a range from
about sixty percent to about ninety percent of a length of the
frusto-conical surface.

27. The system of claim 26, wherein the length of the
top surface is about sixty-five percent to about eighty-five
percent of the length of the frusto-conical surface.

28. The system of claim 27, wherein the length of the
top surface is about seventy percent to about eighty percent

of the length of the frusto-conical surface.
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29. The system of claim 24, wherein the frusto-conical
surface may taper at an angle with respect to the wall of the
multi-surface recess, wherein the angle is within a range from
about twenty degrees to about seventy-five degrees.

30. The system of claim 29, wherein the angle is within
a range from about thirty degrees to about sixty degrees.

31. The system of claim 30, wherein the angle is within
a range from about forty degrees to about fifty degrees.

32. The system of claim 31, wherein the angle is forty-
five degrees.

33. The system of claim 1, wherein the head portion of
the fastener comprises a multi-surface recess that is
configured and arranged to receive the means for snap-fitting
therein as a compression force is applied to the means for
snap-fitting, wherein the head portion further comprises a
retention lip that extends orthogonally with respect to a wall
of the multi-surface recess.

34. The system of claim 21, wherein the augment member
further comprises a sidewall defining a recess, wherein the
sidewall comprises reverse threads for matingly engaging the
reverse threads of the body member, such that the augment
member is cinched up against a bottom surface of the implant
member to thereby secure said augment member to said implant
member.

35. The system of claim 1, wherein the recess of the
implant member comprises a ledge that protrudes into the
recess, the ledge comprising a top surface, a side surface,
and a tapered surface, wherein the tapered surface tapers at
an angle, with respect to the wall defining the recess, in a
proximal-to-distal direction.

36. The system of claim 35, wherein the angle of the
tapered surface is within a range from about thirty degrees
to about sixty degrees.

37. The system of claim 36, wherein the angle of the
tapered surface is within a range from about thirty-five

degrees to about fifty-five degrees.
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38. The gystem of claim 37, wherein the angle of the
tapered surface is within a range from about forty degrees to
about fifty degrees.

39. The system of claim 38, wherein the angle is about
forty-five degrees.

40. The system of claim 1, wherein the implant member,
the fastener, and the augment member are manufactured from a
titanium alloy material.

41. The system of claim 1, wherein the wall of the
recess of the implant member ig characterized by an absence
of threads.

42. The system of claim 4, wherein the bottom surface
of the augment member slopes at an angle with respect to the
top surface of the augment member, wherein the angle is within
a range from about ten degrees to about twenty degrees.

43. The system of claim 42, wherein the angle is about
ten degrees. ’

44, The system of claim 42, wherein the angle is about
twelve degrees.

45. The system of claim 42, wherein the angle is about
fourteen degrees.

46. The system of claim 42, wherein the angle is about
sixteen degrees.

47. The system of claim 42, wherein the angle is about
eighteen degrees.

48. The system of claim 42, wherein the angle is about
twenty degrees.

49. The system of claim 1, wherein the means for snap-
fitting comprises an outer dimension in an uncompressed state
that is larger than a dimension between two points that are
directly opposite one another on a side surface of a ledge of
the recess of the implant member.

50. The system of claim 1, wherein the recess of the
implant member comprises a ledge protruding outwardly from the
wall of said recess, such that when the head portion of the

fastener is fully installed within said recess, there is a
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distance within said recess between a top surface of the head
portion, and an upper surface of the recess that is greater
than a distance between a bottom surface of the means for
snap-fitting, and a top surface of a retention lip of the
fastener, as the bottom surface of the means for snap-fitting
is in engagement with the ledge of said recess, and such that
there is clearance for the means for snap-fitting to fully
engage and contact the ledge without bottoming out.

51. The system of claim 1, wherein the means for snap-
fitting is manufactured from an elastic material and comprises
a diameter, and the head portion of the fastener comprises a
diameter, wherein the diameter of the means for snap-fitting
and the diameter of the head portion in combination are
configured and arranged to enable the means for snap-fitting
to be expandably placed on the fastener without expanding the
means for snap-fitting beyond its elastic limit, and without
compressing the means for snap-fitting beyond its elastic
limit as the means for snap-fitting is located within a multi-
surface recess of the fastener.

52. The system of claim 1, wherein the recess of the
implant member is dimensioned such that a height dimension of
the recess is within a range from about fifteen percent to
about one-hundred percent of a width dimension of said recess.

53. The system of claim 52, wherein the height dimension
of the recess of the implant member is within a range from
about twenty percent to about eighty percent of the width
dimension.

54. The system of claim 53, wherein the height dimension
of the recess of the implant member is within a range from
about twenty-five percent to about seventy-five percent of the
width dimension.

55. The system of claim 54, wherein the height dimension
of the recess of the implant member is within a range from
about thirty-three percent to about sixty-seven percent of the

width dimension.
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56. The system of claim 55, wherein the height dimension
of the recess of the implant member is within a range from
about forty percent to about sixty percent of the width
dimension.

57. The system of claim 35, wherein the ledge protrudes
cutwardly from the wall into the recess within a range from
about one percent to about ten percent of a width of the
recess of the iwmplant member.

58. The system of claim 57, wherein the ledge protrudes
outwardly within a range from about two percent to about eight
percent of the width of the recess.

59. The system of claim 58, wherein the ledge protrudes
outwardly within a range from about three percent to about
five percent of the width of the recess.

60. The system of claim 35, wherein the ledge of the
recess comprises a height dimension that is within a range
from about five percent to about twenty percent of a height
dimension of the recess of the implant member.

61. The system of claim 60, wherein the height dimension
of the ledge is within a range from about ten percent to about
fifteen percent of the height dimension of the recess.

62. The éystenlof claim 61, wherein the height dimension
of the ledge is within a range from about eleven percent to
about thirteen percent of the height dimension of the recess.

63. An orthopedic system comprising:

an augment member;

an elastic connector;

an implant member comprising a top and bottom surface,
the implant member further comprising a recess formed therein,
wherein the recess is defined by a wall, wherein the recess
comprises a protrusion extending outwardly from the wall;

a means for connecting the augment member to the implant
member, wherein the means for connecting comprises a head
portion;

wherein the connector and the head portion of the means

for connecting are configured and arranged to be inserted into
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the recess, such that said connector and a part of the head
portion of the means for connecting passes by the protrusion,
permitting the connector to form an interference fit with said
protrusion and said head portion, thereby securing the means
for connecting to the implant member.

64. The system of claim 63, wherein the implant member
is characterized by the absence of a through hole.

65. The system of claim 63, wherein said recess extends
partially between the top surface and the bottom surface of
the implant member and said recess comprises an opening at the
bottom surface of the implant member.

66. The system of claim 63, wherein protrusion of the
recess forms a ledge comprising a top surface, a side surface,
and a tapered surface, wherein the tapered surface tapers at
an angle, with respect to the wall defining the recess, in a
proximal-to-distal direction.

67. The system of claim 66, wherein the angle of the
tapered surface is within a range from about thirty degrees
to about sixty degrees.

68. The system of claim 63, wherein the wall of the
recess is characterized by an absence of threads.

69. The system of claim 63, wherein the means for
connecting the augment member to the implant member comprises
a body member, wherein the body member comprises an outer
surface containing threads thereon, wherein the threads of the
body member are arranged as reverse threads.

70. The system of claim 63, wherein the head portion of
the means for connecting the augment member to the implant
member further comprises a frusto-conical surface.

71. The system of claim 70, wherein the head portion of
the means for connecting the augment member to the implant
member comprises a retention lip comprising a top surface, a
bottom surface and a side surface, and wherein the head
portion further comprises a multi-surface recess.

72. The system of claim 71, wherein a wall connects the

top surface of the retention lip with the frusto-conical

48



10

15

20

25

30

WO 2004/093747 PCT/US2004/001172

surface forming a boundary of the multi-surface recess,
wherein the top surface of the retention lip forms a lower
boundary of the multi-surface recess, and the frusto-conical
surface forms an upper boundary of the multi-surface recess.

73. The system of claim 71, wherein the top surface of
the retention lip has a length that is within a range from
about sixty percent to about ninety percent of a length of the
frusto-conical surface.

74. The system of claim 71, wherein the frusto-conical
surface may taper at an angle with respect to a wall of the
multi-surface recess, wherein the angle is within a range from
about twenty degrees to about seventy-five degrees.

75. The system of claim 63, wherein the augment member
comprises a top surface and a bottom surface, and at least one
recess formed within the top surface of the augment member,
wherein the at least one recess is defined by a sidewall.

76. The system of claim 75, wherein the at least one
recess of the augment member comprises a base surface, and a
through passage, wherein the through passage extends distally
from the base surface through to the bottom surface of the
augment member, such that the through passage is configured
and dimensioned to permit a surgical driving tool to pass
therethrough.

77. The system of claim 75, wherein the means for
connecting the augment member to the implant member comprises
a body member, wherein the body member comprises threads that
are arranged as reverse threads, wherein the sidewall of the
at least one recess of the augment member comprises threads
that are arranged as reverse threads for matingly engaging the
reverse threads of the body member, such that the augment
member cinches up against the bottom surface of the implant
member when the head portion is fully installed within the
recess of the implant member, to thereby secure said augment

member to said implant member.
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78. The system of claim 63, wherein the connector
comprises a first end, and a second end with a gap formed
between the first end and the second end.

79. The system of claim 78, wherein a linear distance
between the first end and the second end of the gap is between
a range from about forty-five percent to about ninety percent
of a linear distance of an inner diameter of the connector.

80. The system of claim 63, wherein the connector is
formed from an elastic material, such that the connector
expands and contracts as a force is applied thereto.

81. The system of claim 66, wherein the connector
comprises an outer dimension in an uncompressed state that is
larger than a dimension between two points that are directly
opposite one another on the side surface of the ledge.

82. The system of claim 71, wherein the protrusion
protrudes outwardly from the wall of the recess of the implant
member, such that when the head portion is fully installed
within said recess of said implant member, there is a distance
within said recess between a top surface of the head portion
and an upper surface of said recess of said implant member
that is greater than a distance between a bottom surface of
the connector and the top surface of the retention lip, as the
bottom surface of the connector is engaged with said
protrusion of said recess of said implant member, to thereby
provide clearance for said connector to fully engage and
contact said protrusion without bottoming out.

83. The system of claim 63, wherein the recess of the
implant member is dimensioned such that a height dimension of
the recess is within a range from about twenty percent to
about eighty percent of a width dimension of said recess.

84. The system of claim 63, wherein the protrusion
protrudes outwardly from the wall into the recess within a
range from about two percent to about eight percent of a width
of the recess of the implant member.

85. An orthopedic system comprising:
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an implant ‘member comprising a recess formed therein,
wherein the recess is defined by a wall, wherein the recess
comprises a protrusion extending outwardly from the wall;

a means for connecting an augment member to the implant
member; and

an elastic connector comprising an outer surface and a
bottom surface, wherein the connector is configured and
dimensioned to engage a portion of the means for connecting;

wherein a portion of the means for connecting and the
connector snap-fit into the recess of the implant member, such
that a portion of the outer surface of the connector contacts
the wall of the recess, and the bottom surface of the
connector engages the protrusion of the recess in an
interference-fit, thereby securing the means for connecting
to the implant member.

86. An orthopedic system comprising:

an implant member comprising a top and bottom surface,
and a recess formed within the bottom surface, wherein the
recess 1is defined by a wall and comprises a ledge that
protrudes from the wall into said recess, wherein the ledge
comprises a top surface;

a fastener comprising a head portion that is configured
and dimensioned to fit into the recess of the implant member
to thereby connect the fastener to the implant member; and

a means for snap-fitting the head portion of the fastener
within the recess of the implant member, such that at least
a section of the head portion clears the ledge as said head
portion is inserted into the recess causing the means for
snap-fitting to engage the top surface of the ledge thereby
forming an interference fit between the means for snap-
fitting, the head portion, the wall of the recess, and the top
surface of the ledge, thereby securing the head portion of the
fastener to the implant member.

87. An orthopedic system comprising:

an augment member comprising a first recess formed

therein, the first recess being defined by a sidewall;
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an implant member comprising a second recess formed
therein, the second recess being defined by a wall, wherein
said second recess comprises a ledge that protrudes from the
wall into said second recess, wherein the ledge comprises a
surface that tapers at an angle with respect to said wall in
a proximal-to-distal direction, wherein the angle is within
a range from about thirty degrees to about sixty degrees;

a fastener comprising a head portion and a body member,
the body member being configured and dimensioned to be
inserted into the first recess to connect the fastener to the
augment member, wherein the head portion is configured and
dimensioned to snap-fit into the second recess to connect the
fastener to the implant member; and

a means for snap-fitting the head portion of the fastener
within the second recess of the implant member, such that at
least a part of the head portion clears the ledge as said head
portion is inserted into the second recess allowing the means
for snap-fitting to engage the head portion, the wall of the
second recess, and a top surface of the ledge, to thereby
secure the head portion of the fastener to the implant member.

88. An orthopedic system comprising:

an implant member configured and dimensioned as part of
a prosthetic joint;

at least one augment member configured and dimensioned
to be attached to the implant member, wherein the at least one
augment member comprises a top surface, a bottom surface, and
at least one recess defined by a sidewall, wherein the at
least one recess comprises a base with a through passage
extending from the base of the recess toward the bottom
surface;

at least one fastener configured and dimensioned to
attach the at least one augment member to the implant member,
wherein the at least one fastener comprises a head portion,
and a body member, wherein the body member comprises a bottom
surface, and an inner wall defining a cavity formed within the

bottom surface of the body member;
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wherein the through passage permits a surgical instrument
to pass therethrough and into the cavity of the fastener
allowing the surgical instrument to tighten the fastener into
the recess of the augment member, wherein the body member of
the fastener is dimensioned to be inserted into the recess of
the augment member, such that the body member matingly engages
the sidewall of the recess, thereby securing the fastener to
the augment member.

89. The system of claim 88, wherein the body member of
the fastener comprises threads that are arranged as reverse
threads, such that the fastener is tightened in an intuitive
manner by a user, while the fastener screws down into the
recess of the augment member.

90. The system of claim 88, wherein the inner wall
defining the cavity is comprises a polygonal shape.

91. The system of claim 90, wherein the polygonal shape
is square.

2. The system of claim 90, wherein the polygonal shape
is pentagonal.

93. The system of claim 90, wherein the polygonal shape
is hexagonal.

94. The system of claim 90, wherein the polygonal shape
is octagonal.

95. The system of claim 89, wherein the head portion
comprises a retention lip comprising a top surface, a bottom
surface, and a side surface.

96. The system of claim 95, wherein the head portion
further comprises a frusto-conical surface.

97. The system of claim 96, wherein the head portion
further comprises a multi-surface recess defined by the
frusto-conical surface, the top surface of the retention lip,
and a wall joining the frusto-conical surface and the top
surface of the retention lip form a boundary of the multi-
surface recess.

98. The system of claim 97, wherein the frusto-conical

surface forms an upper boundary of the multi-surface recess,
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and the top surface of the retention lip forms a lower
boundary of the multi-surface recess, wherein the multi-
surface recess is configured and dimensioned to receive a
connector therein.

99. The system of claim 96, wherein the top surface of
the retention lip has a length that is within a range from
about sixty percent to about ninety percent of a length of the
frusto-conical surface.

100. The system of claim 99, wherein the length of the
top surface is about sixty-five percent to eighty-five percent
of the length of the frusto-conical surface.

101. The system of claim 100, wherein the length of the
top surface is about seventy percent to about eighty percent
of the length of the frusto-conical surface.

102. The system of claim 97, wherein the frusto-conical
surface may taper at an angle with respect to the wall of the
multi-surface recess, wherein the angle is within a range from
about twenty degrees to about seventy-five degrees.

103. The system of claim 102, wherein the angle is
within a range from about thirty degrees to about sixty
degrees.

104. The system of claim 103, wherein the angle is
within a range from about forty degrees to about fifty
degrees.

105. The system of claim 104, wherein the angle is
forty-five degrees.

106. An orthopedic system comprising:

an elastic connector;

an implant member configured and dimensioned as part of
a prosthetic joint, wherein the implant member comprises a
sidewall defining a recess;

a fastener configured and dimensioned to attach the
implant member to an augment member, wherein the fastener
comprises a head portion comprising a retention lip and a

multi-surface recessg, wherein the multi-surface recess is
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defined by a frusto-conical surface, a wall, and a top surface
of the retention lip;

wherein the elastic connector is dimensioned to be
compressed into the multi-surface recess as an external force
is applied to the elastic connector as the head portion of the
fastener is inserted into the recess of the implant member.

107. The system of claim 106, wherein the top gsurface
of the retention lip has a length that is within a range from
about sixty percent to about ninety percent of a length of the
frusto-conical surface.

108. The system of claim 107, wherein the length of the
top surface is about sixty-five percent to eighty-£five percent
of the length of the frusto-conical surface.

109. The system of claim 108, wherein the length of the
top surface is about seventy percent to about eighty percent
of the length of the frusto-conical surface.

110. The system of claim 106, wherein the frusto-conical
surface may taper at an angle with respect to the wall of the
multi-surface recess, wherein the angle is within a range from
about twenty degrees to about seventy-five degrees.

111. The system of claim 110, wherein the angle is
within a range from about thirty degrees to about sixty
degrees.

112. The system of claim 111, wherein the angle is
within a range from about forty degrees to about fifty
degrees.

113. The system of claim 112, wherein the angle is
forty-five degrees.

114. A method of connecting an augment member to an
implant member, the method including the steps of:

(a) providing a fastener, connector, and implant member,
wherein the implant member comprises a recess defined by a
wall, wherein the fastener comprises a head portion, wherein
at least a portion of the connector is attached to the head
portion of the fastener;

(b) attaching the fastener to the augment member;
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(c¢) inserting the head portion of the fastener into the
recess of the implant member, such that the connector snap-
fits into said recess, thereby connecting said fastener to
said implant member and connecting the implant member to the
augment member.

115. 2 method of connecting an augment member to an
implant member, the method including the steps of:

(a) providing a fastener, elastic connector, implant
member, and augment member, wherein the implant member
comprises a surface with a first recess formed therein and the
first recess is defined by a wall, wherein the fastener
comprises a head portion and a body portion, wherein at least
a portion of the elastic connector is attached to the head
portion of the fastener, wherein the augment member comprises
a second recess configured and dimensioned to receive the body
portion of the fastener therein;

(b) inserting the head portion of the fastener into the
first recess of the implant member, such that the elastic
connector snap-fits into said first recess, thereby connecting
gsaid fastener to said implant member;

(c) attaching the body portion of the fastener to the
second recess of the augment member, such that the augment
member is brought into engagement with the implant member,
thereby connecting said augment member to said implant member.

116. The method of claim 115, wherein the first recess
of the implant member is located in a bottom surface of the
implant member.

117. The method of claim 115, wherein the first recess
comprises a surface that protrudes into the first recess, and
tapers in a proximal-to-distal direction forming part of a
ledge within said first recess, and wherein the implant member
further comprises an opening surrounding said first recess.

118. The method of claim 115, wherein the head portion
of the fastener comprises a multi-surface recess defined by

an upper boundary, a lower boundary, and a connecting wall.
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119. The method of claim 117, wherein the head portion
of the fastener comprises a multi-surface recess defined by
a frusto-conical upper boundary, a lower boundary, and a wall
connecting the upper boundary and the lower boundary.

120. The method of claim 119, wherein the elastic
connector is compressed into the multi-surface recess as the
head portion of the fastener is inserted through the opening
and into said first recess of the implant member. |

121. The method of claim 120, wherein an interference
fit between the elastic connector, the ledge, the wall of the
first recess, and at least a portion of the multi-surface
recess of the fastener is formed when the elastic connector
decompresses substantially back into its original shape,
thereby contacting said wall of said first recess.

122. The method of claim 121, wherein the body portion
of the fastener is inserted into the second recess of the
augment member to thereby bring the augment member into
engagement with a bottom surface of the implant member, such
that the augment member is attached to said implant member by
said fastener.

123. A method of connecting an augment member to an
implant member, the method including the steps of:

(a) providing a connector, fastener, augment member, and
implant member, wherein the implant member comprises a first
recess defined by a wall and wherein a ledge is formed within
the first recess, wherein the fastener comprises a head
portion comprising a multi-surface recess and a body portion,
wherein the at least one augment member comprises a gsecond
recess that is configured and dimensioned to receive the body
portion of the fastener therein;

(b) positioning the connector at least partially within
the multi-surface recess of the fastener;

(c) inserting the body portion of the fastener into the
second recess of the augment member;

(d) inserting the head portion of the fastener into the

first recess of the implant member, such that the connector
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is decompressed by a portion of the ledge as the head portion
enters the first recess; and

(e) forming an interference fit between the connector,
the ledge and wall of the recess, and the head portion of the
fastener as the connector decompresses substantially back into
its original shape, such that the augment member and a bottom
gsurface of the implant member are brought into engagement,
thereby connecting said augment member to said implant member.

124. BAn orthopedic system comprising:

an implant member comprising a top surface, a bottom
surface, and a recess formed in the bottom surface;

wherein the recess is defined by a wall;

wherein said recess extends partially between the top
surface and the bottom surface of the implant member;

wherein the implant member is characterized by the

absence of a through hole;
) wherein the recess comprises a ledge comprising a top
surface, a side surface, and a tapered surface that protrudes
into the recess, wherein the tapered surface tapers at an
angle, with respect to the wall defining the recess, in a
proximal-to-distal direction;

wherein the angle of the tapered surface is within a
range from about thirty degrees to about sixty degrees;

wherein the wall of the recess is characterized by an
absence of threads;

an augment member;

a fastener comprising a head portion and a body member,
wherein the fastener is configured and dimensioned to connect
the augment member to the implant member; and

wherein the body member comprises an outer surface
containing threads thereon, wherein the threads of the body
member are arranged as reverse threads;

wherein the body member further comprises a bottom
surface, wherein the Dbottom surface of the body member

comprises a cavity defined by a sidewall, wherein the cavity
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is configured and dimensioned to receive in engagement a
surgical driving tool;

wherein the head portion of the fastener comprises a
retention lip comprising a top surface, a bottom surface and
a side surface, and wherein the head portion further comprises
a multi-surface recess;

wherein the head portion of the fastener further
comprises a frusto-conical surface;

wherein a wall connects the top surface of the retention
lip with the frusto-conical surface forming a boundary of the
multi-surface recess, wherein the frusto-conical surface
forms an upper boundary of the multi-surface recess, and the
top surface of the retention lip forms a lower boundary of the
multi-surface recess;

wherein the top surface of the retention lip has a length
that is within a range from about sixty percent to about
ninety percent of a length of the frusto-conical surface;

wherein the frusto-conical surface may taper at an angle
with respect to the wall of the multi-surface recess, the
angle being within a range from about twenty degrees to about
séventy—five degrees;

wherein the augment member comprises a top surface and
a bottom surface, and at least one recess formed within the
top surface of the augment member, wherein the at least one
recess is defined by a sidewall, and wherein the at least one
recess of the augment member comprises a base surface;

wherein the at least one recess of the augment member
comprises a through passage;

wherein the through passage extends distally from the
base surface through to the bottom surface of the augment
member, such that the through hole is configured and
dimensioned to permit the surgical driving tool to pass
therethrough and into the cavity of the fastener;

wherein the sidewall of the at least one recess of the
augment member comprises threads, wherein the threads are

arranged as reverse threads for matingly engaging the reverse
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threads of the body member of the fastener, such that the
augment member cinches up against the bottom surface of the
implant member to thereby secure said augment member to said
implant member;

wherein the bottom surface of the augment member slopes
at an angle with respect to the top surface of the augment
member, wherein the angle is within a range from about ten
degrees to about twenty degrees; and

a means for snap-fitting the head portion of the fastener
into the recess of the implant member, to thereby secure said
fastener to said implant member;

wherein the means for snap-fitting comprises a connector
comprising a first end, and a second end with a gap formed
between the first end and the second end;

wherein a distance between the first end and the second
end of the gap is between a range from about fifteen percent
to about fifty percent of a diameter of the connector;

wherein the means for snap-fitting is formed from an
elastic material, such that the means for snap-fitting expands
and contracts as a force is applied thereto;

wherein the means for snap-fitting is substantially
circular in shape, and formed in an open ring configuration;

wherein the means for snap-fitting comprises an upper
portion and a lower portion, wherein the upper portion
comprises a cross-sectional shape that is substantially
curvate, and wherein the lower portion comprises a cross-
sectional shape that is substantially rectangular;

wherein the means for snap-fitting comprises an outer
dimension in an uncompressed state that is larger than a
dimension between two points that are directly opposite one
another on the side surface of the ledge of the recess of the
implant member;

wherein the means for snap-fitting comprises a diameter,
and the head portion of the fastener comprises a diameter,
wherein the diameter of the means for snap-fitting and the

diameter of the head portion in combination are configured and

60



10

15

20

WO 2004/093747 PCT/US2004/001172

arranged to enable the means for snap-fitting to be expandably
placed on the fastener without expanding the means for snap-
fitting beyond its elastic limit; and without compressing the
means for snap-fitting beyond its elastic limit as the means
for snap-fitting is located within the multi-surface recess
of the fastener;

wherein the ledge protrudes outwardly from the wall of
the recess of the implant member, such that when the head
portion of the fastener is fully installed within said recess
of said implant member, there is a distance within said recess
between a top surface of the head portion, and an upper
surface of the recess of the implant member that is greater
than a distance between a bottom surface of the means for
snap-fitting, and the top surface of the retention lip of the
fastener, as the bottom surface of the means for snap-fitting
is engaged with the ledge of said recess of said implant
member, such that there is clearance for the means for snap-
fitting to fully engage and contact said 1ledge without

bottoming out.
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