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(57) Abstract: A system and method for placing a pros-
thetic acetabular cup within an acetabulum are disclosed.
The system may comprise an acetabular cup with an ec-
centric socket. The acetabular cup may be substantially
hemispherical with a cup rim and a portion of the cup
rim removed defining a relief. The cup may accommo-
date a concentric liner in an eccentric position. Screw
apertures may be present on the periphery of the cup and
the screw trajectories may converge toward the dome of
the cup. The cup is attached to a tool which is offset rela-
tive to the cup because of the substantially eccentric
socket. The reliet, when the cup is secured to the acetab-
ulum, is positioned substantially anterior and the socket
is positioned more posterior to provide a more natural
center of rotation of a femoral head within the socket.
The first relief reduces impingement of the acetabular
cup on soft tissue.
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ACETABULAR CUP

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001]  This application claims the benefit of the following, all of which are incorporated
herein by reference:
[0002]  Pending prior U.S. Provisional Patent Application No. 61/170,735 filed 20 April
2009 which carries Applicants’ docket no. MDR-2 PROV, and is entitled ACETABULAR
CUP; and
[0003] Pending prior U.S. Provisional Patent Application No. 61/171,984 filed 23 April
2009 which carries Applicants’ docket no. MDR-3 PROV, and is entitled ACETABULAR
CUP.

BACKGROUND OF THE INVENTION

1. The Field of the Invention

[0004]  The present invention relates generally to an acetabular cup implanted in a natural
acetabulum and more particularly, the eccentric position of a socket within the acetabular cup
and bevel of the anterior rim for use with a prosthetic femoral head to provide a more natural

anatomic placement and function.

2. The Relevant Technology

[0005] When a primary total hip arthroplasty fails and requires surgical treatment with
revision total hip arthoplasty, the previously implanted acetabular component is removed and
a new acetabular cup implanted. Bone loss surrounding the acetabular component may also
be present so that the revision acetabular cup is larger than the previously implanted primary
acetabular cup. The revision (or jumbo) cup is therefore larger than the normal anatomic size
of the acetabulum. Currently jumbo acetabular cups are used for acetabular cup revisions as
well as for primary arthroplasty in patients with peri-acetabular bone defects, such as
congenital hip dysplasia. Jumbo cups provide a large surface area for fixation to the bone
and have better long term implant stability when using cementless fixation rather than
cemented fixation. These jumbo cups restore the center of rotation of the hip more toward its

anatomical location as compared to smaller cups that are placed into a superior bone defect
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above the anatomic acetabulum. Although current jumbo cups tend to have the socket of the
cup centered within the metal shell, the cup is larger than the anatomic acetabulum which still
causes the center of rotation of the hip joint to be higher than is ideal biomechanically.

[0006]  Since current jumbo cups are larger than the anatomic dimensions of the native
acetabulum, a portion of the rim of the cup often protrudes from the bone. This protrusion
can cause impingement and irritation with the surrounding soft tissue such as the iliopsoas
tendon, causing groin pain. This soft tissue impingement occurs most often on the anterior
portion of the cup after being implanted into a natural acetabulum. However, soft tissue
impingement can occur in more than just the anterior location.

[0007]  Current jumbo cups are attached to the pelvis with screws placed through holes in
the cup. Multiple screw holes are usually provided to permit variable placement of screws
into the remaining peri-acetabular bone. Jumbo cups typically have screw holes in the
peripheral portion of the cup which are inserted perpendicular to the face or rim of the cup.
However, since the cup is larger than the normal acetabulum, the peripheral screws may be
directed peripheral to the remaining peri-acetabular bone stock.

[0008] There is a need to have an acetabular cup that can provide a more natural
anatomical center of rotation while allowing for greater fixation in the acetabulum. The cup
should have the ability to use multiple cup liners or none at all. The cup should also reduce
impingement on surrounding soft tissue.

[0009]  As the above described techniques illustrate, the existing systems and procedures

for acetabular cups may not be as effective as desired.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Various embodiments of the present invention will now be discussed with
reference to the appended drawings. It is appreciated that these drawings depict only typical
embodiments of the invention and are therefore not to be considered limiting of its scope.
[0011]  Figure 1 illustrates an anterior side view of a complete hip assembly, with a pelvic
bone, femur, femoral head prosthetic and an acetabular cup;
[0012]  Figure 2 illustrates an enlarged anterior side view of the complete hip assembly of
Figure 1;
[0013]  Figure 3 illustrates a side view of the complete hip assembly of Figure 1 without

the human anatomys;
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[0014]  Figure 4 illustrates a side view of the acetabular cup of Figure 1 with a first relief
on one end of the cup, a first geometric center axis of the cup and an aperture configured to
receive an inserter instrument;
[0015]  Figure 5 illustrates a bottom view of the acetabular cup of Figure 4 with an
eccentric socket and apertures configured to receive screws;
[0016]  Figure 6 illustrates a bottom perspective view of the acetabular cup of Figure 4
with a socket, socket liner and a second geometric center axis of the socket;
[0017]  Figure 7 illustrates a top perspective view of the acetabular cup of Figure 4 with a
plurality of apertures configured to receive screws and the inserter instrument aperture;
[0018]  Figure 8 illustrates an alternate side view of the acetabular cup of Figure 4 with a
plurality of apertures and a first relief on one end of the cup;
[0019]  Figure 9 illustrates a bottom perspective view of the acetabular cup of Figure 6
with the cup liner removed from the socket;
[0020]  Figure 10 illustrates an alternate side view of the acetabular cup of Figure 4
substantially as it would be positioned in an acetabulum showing a first relief and a plurality
of apertures;
[0021]  Figure 11 illustrates a side view of the acetabular cup of Figure 4 with a plurality
of screws passing through the plurality of apertures; and
[0022]  Figure 12 illustrates a top view of the acetabular cup of Figure 12 with the
plurality of screws passing through some of the plurality of apertures.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0023] The present invention relates to systems and methods for acetabular cups; for
securing a cup into a natural acetabulum and providing a more natural center of rotation and a
more natural anatomic fit with a natural or prosthetic femoral head. Those of skill in the art
will recognize that the following description is merely illustrative of the principles of the
invention, which may be applied in various ways to provide many different alternative
embodiments. This description is made for the purpose of illustrating the general principles of
this invention and is not meant to limit the inventive concepts in the appended claims.
[0024]  One embodiment of the present invention includes an acetabular cup with a first
relief on first end of the cup, an eccentric socket within the cup and a plurality of apertures to
allow for passage of a plurality of screws. The cup further comprises a an outer wall with a
first geometric center and a socket with a second geometric center separate from the first
geometric center configured to receive a natural or prosthetic femoral head. The eccentric

socket provides a center of rotation for the femoral head in a more natural anatomic location.
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The cup further comprises a cup rim between the socket and the outer wall with a first relief
and multiple apertures around the cup rim. The socket may be configured to receive a liner
with a bearing surface to contact the femoral head. The socket may also provide a bearing
surface configured to interact with the femoral head without a liner. The cup is positioned
within a natural acetabulum or host bone and the socket provides securement of the femoral
head while the first relief reduces impingement of the acetabular cup on soft tissue. The first
relief reduces soft tissue impingement without decreasing the contact surface area of the cup
for fixation with the host bone. With the combination of the eccentric location of the liner
socket, the first relief does not reduce the contact area between the cup and liner or the liner
and the femoral head.

[0025]  The following definition should be used with regard to this application: a “relief”
means a portion of an acetabular cup or hemispherical cup that has been removed to reduce
impingement of the cup on soft tissue.

[0026]  Referring to Figures 1 and 2, an acetabular cup 10, which may be substantially
hemispherical or dome shaped which may allow implantation with standard hemispherical
reamers, is positioned in an acetabulum 4 of a pelvic bone 2. A prosthetic femoral head 5 is
position in a socket 14 of the acetabular cup 10 the femoral head 5 extends from a prosthetic
hip stem 3which has been positioned within a femur 1 of a patient. It will be appreciated that
a prosthetic femoral head and hip stem are not required and a natural femur with a natural or
resurfaced femoral head positioned within the acetabular cup 10 may also be used. The
femoral head 5 is positioned within a socket 14 of the acetabular cup 10.

[0027]  Referring to Figure 3, the acetabular cup 10 comprises an outer wall 22 and a cup
rim 26. The acetabular cup 10 outer wall 22 may include a porous coating to allow or
encourage bone ingrowth. The outer wall 22 may comprise a plurality of apertures 16, 28, 30
(cup rim apertures 30 not shown) configured in a plurality of directions. In addition the
outer wall 22 may comprise an inserter aperture 29 which may be larger than the plurality of
apertures 28. The inserter aperture 29 may threadably receive an inserter instrument (not
pictured) for inserting the acetabular cup 10 into the acetabulum 4. Each of the apertures 16,
28, 30 is configured to receive at least one screw 18. One, some, or all of the apertures 16,
28, 30 may be smooth to allow the passage of screws, nails or other fixation elements. . The
screw 18 may be threaded and may include a locking screw that locks into the cup 10, a bone
screw or a morse/taper screw. The screw 18 may also include a nail or other devices known

in the art may be used to pass through the apertures 16, 28, 30 to further secure the acetabular
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cup 10 to the acetabulum 4. A plurality of screws 18 may be used to secure the acetabular
cup 10 to the acetabulum 4. The screws may be completely embedded in the pelvic bone.
[0028] Alternate embodiments of securement of the acetabular cup 10 to the inserter
instrument may include more than one aperture configured to connect to the inserter. In
addition the inserter instrument aperture(s) 29 may be smooth and alternate mechanism for
fixation of the inserter to the acetabular cup may include snap fit, press fit, collet, or bayonet
fixation.

[0029]  Other embodiments of securement of the acetabular cup 10 to the acetabulum 4
may include press fitting the cup within the acetabulum 4, heating the cup 10 before placing
the cup 10 within the acetabulum 4 allowing the cup 10 to expand as it cools within the
acetabulum.

[0030]  Referring to Figure 4, the outer wall 22 of the acetabular cup 10 comprises a first
geometric center axis 34 substantially perpendicular to the cup rim 26 as well as a first end
20 and a second end 24 located opposite the first end 20 of the cupl0. A portion of the cup
rim 26 defines a first relief 12 displaced toward the first end 20.

[0031]  Referring to Figure 5, the cup rim 26 extends from the socket 14 to the outer wall
22 of the acetabular cup 10. The socket 14 may have the ability to accommodate a cup liner
32 with a liner bearing surface 42 to interact with the femoral head 5. The shape of the
acetabular cup 10and socket 14 may allow a plethora of standard cup liners 32 to be used,
including, but not limited to constrained liners, unconstrained liners, and liners made from a
variety of materials including, but not limited to ultra high molecular weight polyethylene,
other polymer bearing materials, metal bearing materials, or ceramic bearing materials. The
socket 14 may also comprise a socket bearing surface 44 to interact with the femoral head 5
without a cup liner 32.

[0032]  The cup rim 26 may comprise two surfaces a first surface 38 and a second surface
40. The first surface of the cup rim extends from the socket 14 to the outer wall 22 in a first
plane. The second surface extends from the socket 14 to the outer wall 22 in a second plane
which is non-parallel with the first plane. The cup rim may also comprise a plurality of rim
apertures 30 configured to receive screws 18. The cup rim apertures 30 may be substantially
perpendicular to the cup rim 26. The cup rim apertures 30 may extend parallel, non-parallel
or skew to the first geometric center axis 34. The cup rim apertures 30 may be smooth to
allow for passage of the screw 18 or threaded to threadably receive the screw. Alternate
fixation devices may be used including a nail or other devices known in the art for securing

prosthesis to bone.
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[0033] The first relief 12 may also comprise first relief apertures 16 which may be
perpendicular to the first relief 12. The first relief apertures 16 may extend substantially
toward the first geometric center axis 34, away from the first geometric center axis 34 or
skew from the first geometric center axis 34. The first relief apertures 16 may also be
threaded or smooth as set forth previously herein.

[0034]  Referring to Figure 6, the socket comprises a second geometric center axis 36
which may be substantially parallel to the first geometric center axis 34. The second
geometric center axis 36 is displaced from the first geometric center axis 34 defining a
substantially eccentric socket 14 within the acetabular cup 10. The eccentric socket 14 is
displaced closer to the second end 24 of the cup 10 and further displaced from the first end
20. The position of the socket 14 creates a center of rotation of the either natural or
prosthetic femoral head 5 toward a natural anatomic location after implantation of the
acetabular cup in an acetabulum 4 and after placement of the femoral head 5 in the socket 14.
[0035] Even though the socket 14 is eccentric the socket 14 may maintain a standard
concentric cup liner 32 as stated previously herein. In addition even with a removal of a
portion of the cup rim, the first relief 12, the contact area between the cup 10 and the liner 32
or between the liner 32 and the femoral head 5 is not reduced. The combination of features
allows the femoral head 5 to be fully constrained in the anatomic position. However, the
acetabular cup 10 may include further constraint of the femoral head 5 by using a modular
rim component (not shown).

[0036] Referring to Figures 7 and &, the plurality of apertures 16, 28, 30 is displaced
about the outer wall 22 with varying distances between each other and the cup rim 26. The
apertures 16, 28, 30 may vary in size as may the screw’s 18 (not shown) size.

[0037]  Referring to Figure 9, the cup liner 26 is removed from the socket to show the
socket bearing surface 44 which may interact either with a cup liner 32 or the femoral head 5.
The plurality of apertures 16, 28, 30 are shown with socket apertures 30 positioned within the
socket 14 at varying distances from each other and from the cup rim 26. The socket
apertures may be threaded in the case of screw 18 fixation or may be smooth in the case of an
alternate form of fixation, for example a nail.

[0038]  Referring to Figure 10, the illustration depicts the acetabular cup 10 positioned
substantially as it would be within the acetabulum 4. Referring back to figures 1 and 2 as
well, the first relief 12 is positioned substantially anterior within a patient and substantially
anterior to the socket 14 of the cup 10. The plurality of apertures 16, 28, 30 are positioned to

point in various directions including parallel to the first geometric center axis 34, pointing
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toward the axis of the first geometric center 34, or point away from the axis of the first
geometric center 34, to provide adequate fixation of the cup 10 to the acetabulum 4.

[0039]  Referring to Figures 11 and 12, the trajectory of the screws 18 is demonstrated in
various directions. Some of the screws 18 may be directed toward the first geometric center
axis 34 whereas other screws 18 are directed parallel with the first geometric center axis 34 or
directed away from first geometric center axis 34.

[0040]  The acetabular cup 10 may be comprised of many different materials including
titanium, cobalt chrome, stainless steel, ceramic or other biocompatible material. The outer
coating of the cup 10 may be porous and may be comprised of titanium, cobalt chrome,
polymer or other biocompatible material. In addition the cup 10 may be a combination of
different biocompatible materials. For example, the cup 10 may be cobalt chrome with a
titanium porous coating on the outer wall 22.

[0041]  The method for inserting the acetabular cup 10 into the acetabulum 4 may include
attaching an inserter (not shown) to the acetabular cup within the socket 14. The inserter is
offset from the first geometric center axis 34, offset relative to the outer wall 22 of the
acetabular cup 10, because the inserter is attached to the offset or eccentric socket 14. The
cup may then be inserted into the acetabular space of the acetabulum and positioned such that
the socket 14 center is placed toward a natural anatomic location and the first geometric
center axis 34 of the outer wall 22 of the acetabular cup 10 is positioned superior the second
geometric center axis 36. The acetabular cup 10 may then be secured to the acetabulum by
any method previously described or any other method known in the art. The inserter may
then be detached from the acetabular cup10.

[0042]  The same method previously described may be used, in reverse, when removing
the acetabular cup 10 in case of revisionary procedures. The inserter may be attached to the
acetabular cup 10 offset from the first geometric center axis. The screws or other securement
mechanism would then be removed from the acetabular cup 10 and then the acetabular cup
10 removed from the acetabulum 4.

[0043]  An alternate embodiment of the acetabular cup 10 may include the relief 12 being
positioned, within the acetabulum 4, either substantially superior, substantially inferior or
substantially posterior. Furthermore the acetabular cup may include more than one relief.
Such multiple reliefs may intersect along the cup rim 26 or may have a portion of the cup rim
26 between each of the reliefs.

[0044]  Other alternate embodiments may include a beveled cup rim with tangents

extending away from the center of the geometric center of the acetabular cup or the geometric
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center of the socket. The cup rim may include a symmetric or non-symmetric bevel on
opposite ends of the acetabular cup essentially removing portions of the cup rim. The cup
rim may also have a single bevel on one end of the cup which may be on one face of the cup
opposite the cup liner. Alternatively the cup rim may have a bevel added on top of the cup
rim.

[0045]  The present invention may be embodied in other specific forms without departing
from its spirit or essential characteristics. For example, above are described various
alternative examples of acetabular cups. It is appreciated that various features of the above-
described examples can be mixed and matched to form a variety of other combinations and
alternatives. It is also appreciated that this system should not be limited to simply to
acetabular cups and hip joint replacement. This system may also be used to replace a
shoulder joint or other substantially similar joints. As such, the described embodiments are to
be considered in all respects only as illustrative and not restrictive. The scope of the invention
is, therefore, indicated by the appended claims rather than by the foregoing description. All
changes which come within the meaning and range of equivalency of the claims are to be

embraced within their scope.
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2.

3.

CLAIMS

A system comprising:
a joint prosthesis comprising:

an acetabular cup sized and shaped for implantation in a natural acetabulum to
articulate with a natural or prosthetic femoral head, the acetabular cup comprising:

an outer wall defining a first geometric center;

a socket defining a second geometric center displaced from the first
geometric center so as to position a center of rotation of the natural or
prosthetic femoral head toward a natural anatomic location after implantation
of the acetabular cup in an acetabulum and placement of the natural or
prosthetic femoral head in the socket;

a cup rim extending between the outer wall and the socket, the cup rim
defining a first relief.

The system of claim 1, wherein the first relief is contiguous with the socket.

The system of claim 1, wherein the socket further comprises a bearing surface for a

natural or prosthetic femoral head.

R S =

The system of claim 1, wherein the socket further comprises an acetabular cup liner.
The system of claim 1, wherein the first relief comprises a planar surface.

The system of claim 1, wherein the cup rim further defines a second relief.

The system of claim 6, wherein the second relief comprises a planar surface.

The system of claim6, wherein the first relief and the second relief intersect.

The system of claim 1, wherein the acetabular cup further comprises a plurality of

apertures sized and shaped to receive a plurality of screws, wherein at least some of the

apertures are positioned on the first relief and are oriented non-parallel with the geometric

center of the outer wall.

10.

A system comprising;
a joint prosthesis comprising:
an acetabular cup sized and shaped for implantation in a natural acetabulum to
articulate with a natural or prosthetic femoral head, the acetabular cup comprising:
an outer wall defining a geometric center;
a socket defining a second geometric center displaced from the first

geometric center positioned to restore a center of rotation of a hip toward a
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natural anatomic location after implantation of the acetabular cup in a natural
acetabulum; and
a cup rim extending between the outer wall and the socket, the cup rim
comprising a first aperture configured to receive a first screw; wherein the first
aperture is oriented non-parallel with the geometric center of the outer wall of
the acetabular cup.
11.  The system of claim 10, wherein the cup rim further defines a first relief.
12. The system of claim 11, wherein the first aperture is perpendicular to the first relief.
13. The system of claim 10, wherein the cup rim further comprises a second aperture,
wherein the second aperture is non-parallel to the cup rim and radial to the geometric center
of the outer wall.
14.  The system of claim 10, wherein the acetabular cup further comprises a plurality of
apertures positioned within the socket.
15. A method for replacing a hip joint, the method comprising:
inserting an acetabular cup into a natural acetabulum, the acetabular cup comprising:
a cup rim extending between the outer wall and the socket, the cup rim
defining a first relief;
an outer wall defining a first geometric center; and
a socket defining a second geometric center displaced from the first geometric
center;
securing the acetabular cup into the natural acetabulum; and
positioning a natural or prosthetic femoral head in the socket such that the natural or
prosthetic femoral head is rotatable about a the second geometric center to approximate
natural hip motion.
16.  The method of claim 15, wherein inserting the acetabular cup into the natural
acetabulum comprises positioning the first relief substantially anteriorly when inserted into
the natural acetabulum.
17. The method of claim 15, wherein inserting the acetabular cup into the natural
acetabulum comprises positioning the first relief substantially posteriorly when inserted into
the natural acetabulum.
18.  The method of claim 15 where in inserting the acetabular cup into the natural
acetabulum comprises positioning the first relief substantially superiorly when inserted into

the natural acetabulum.
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19.  The method of claim 15, wherein inserting the acetabular cup into the natural
acetabulum comprises positioning the first relief substantially inferiorly when inserted into
the natural acetabulum.
20.  The method of claim 15, further comprising securing the acetabular cup into the
natural acetabulum using a plurality of screws passing through a plurality of apertures sized
and shaped to receive the plurality of screws.
21.  The method of claim 20, wherein securing the acetabular cup into the natural
acetabulum further comprises passing the plurality of screws through the plurality of
apertures positioned on the first relief of the cup rim, wherein the apertures on the first relief
are oriented non-parallel to the first geometric center of the outer wall.
22. A method for replacing a hip joint, the method comprising:
inserting an acetabular cup into a natural acetabulum, the acetabular cup comprising:
an outer wall defining a first geometric center;
a socket defining a second geometric center displaced from the first geometric
center; and
a cup rim with a first aperture configured to receive a first screw wherein the
at least one aperture is orientated toward the first geometric center of the outer wall of
the acetabular cup;
securing the acetabular cup into the natural acetabulum; and
positioning a natural or prosthetic femoral head in the socket such that the natural or
prosthetic femoral head is rotatable about a the second geometric center to approximate
natural hip motion.
23.  The method of claim 22, further comprising advancing the first screw through the
first aperture of the cup rim wherein the cup rim further defines a first relief non-parallel to at
least one aperture.
24, The method of claim 23, wherein advancing the first screw through the first aperture
further comprises advancing a second screw through a second aperture positioned on the cup
rim wherein the second aperture is non-parallel to the cup rim and radial to the geometric
center of the outer wall.
25.  The method of claim 23, wherein advancing the first screw through the first aperture
further comprises advancing a second screw through a second aperture positioned on the cup
rim wherein the second aperture is oriented non-parallel to the geometric center of the outer

wall.
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26.  The method of claim 22, further comprising advancing a plurality of screws through a
plurality of apertures positioned within the socket.
27. A method for replacing a hip joint, the method comprising:
attaching an inserter to an acetabular cup, the inserter providing indication of position
of a socket;
inserting the acetabular cup into an acetabulum, the acetabular cup comprising:
an outer wall defining a first geometric center;
a socket defining a second geometric center displaced from the first geometric
center; and
a cup rim comprising a first and a second surface wherein the first surface
extends from the outer wall and the socket and wherein the second surface defines a
first relief;
an outer wall defining a geometric center;
positioning the acetabular cup such that the socket center is positioned toward a
natural anatomic location and the first geometric center is positioned superior to the second
geometric center;
securing the acetabular cup to the acetabulum; and
detaching inserter from acetabular cup.
28.  The method of claim 27, wherein attaching the inserter to the acetabular cup further
comprises attaching the inserter off-center from the first geometric center.
29.  The method of claim 27, wherein inserting the acetabular cup into the acetabulum
comprises positioning the first relief substantially anteriorly when inserted into the
acetabulum.
30.  The method of claim 27, wherein inserting the acetabular cup into the acetabulum
comprises positioning the first relief substantially posteriorly when inserted into the
acetabulum.
31.  The method of claim 27 where in inserting the acetabular cup into the acetabulum
comprises positioning the first relief substantially superiorly when inserted into the
acetabulum.
32.  The method of claim 27, wherein inserting the acetabular cup into the acetabulum
comprises positioning the first relief substantially inferiorly when inserted into the

acetabulum.
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33.  The method of claim 27, further comprising securing the acetabular cup into the
acetabulum using a plurality of screws passing through a plurality of apertures sized and
shaped to receive the plurality of screws.

34.  The method of claim 33, wherein securing the acetabular cup into the acetabulum
further comprises passing the plurality of screws through the plurality of apertures positioned
on the first relief of the cup rim, wherein the apertures on the first relief are oriented non-

parallel to the first geometric center of the outer wall.
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