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adjacent cuts In the socket. The socket further includes an annular expansion cutout, with the aforementioned cuts terminating
therein. The socket does not include cuts on the primary articular surface, but nevertheless has a relatively low assembly force to
allow assembly of the ball-and-socket joint during a surgical procedure. The relatively low assembly force of the constrained socket
of the current disclosure Is due In part to the annular expansion cutout which allows sufficient outward flexure of the petals to allow
Insertion of the ball of the ball-and-socket joint. The ball-and-socket joint of the current invention further includes a locking ring with
an Interior annular beveled surface to facilitate operable positioning of same and with an exterior visual Iindicator to facilitate
identification of the beveled end of the locking ring. The exterior visual indicator comprises an exterior annular protrusion against
which axial force may be supplied for positioning the locking ring about the acetabular cup. In one exemplary embodiment, an
acetabular liner iIncorporates the features of the current invention.
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ABSTRACT

An 1mproved constrained socket for use with an orthopedic implant for replacing
a ball-and-socket joint. The constrained socket includes cuts extending from the opening
of the socket generally toward the articular region thereof. Petals are formed between
adjacent cuts in the socket. The socket further includes an annular expansion cutout, with
the aforementioned cuts terminating therein. The socket does not include cuts on the
primary articular surface, but nevertheless has a relatively low assembly force to allow
assembly of the ball-and-socket joint during a surgical procedure. The relatively low
assembly force of the constrained socket of the current disclosure is due in part to the
annular expansion cutout which allows sufficient outward tlexure of the petals to allow
insertion of the ball of the ball-and-socket joint. The ball-and-socket joint of the current
invention further includes a locking ring with an interior annular beveled surface to
facilitate operable positioning of same and with an exterior visual indicator to facilitate
1dentification of the beveled end of the locking ring. The exterior visual indicator
comprises an exterior annular protrusion against which axial force may be supplied for
positioning the locking ring about the acetabular cup. In one exemplary embodiment, an

acetabular liner incorporates the features of the current invention.




L AL L INCAT P RS AR e e S e s s AN e e s e e,

CA 02359431 2001-10-19

Ricardo Albertorio
Rob Krebs

CONSTRAINED SOCKET FOR USE WITH A BALL-AND-SOCKET J OINT

BACKGROUND OF THE INVENTION
1. Field of the Invention.

The present invention relatés to ball-and-socket joints, and, more particularly, to an
improved liner forming the socket of an orthopaedic implant utilized to replace (in whole, or
in part) a ball-and-socket joint.

S 2 Description of the Related Art.

Orthopaedic implants for the replacement of all, or a poi'tion of, a patient's joint such
as, €.g., the ball-and-socket joints of, e.g., the shoulder and hip are commonly used to restore
the use of, or increase the use of a joint which has deteriorated due to, e.g., aging, illness, or
mjury. For the sake of brevity, this document will describe a ball-and-socket joint with

10 reterence to the hip joint, however, it will be understood that the disclosure of this document
is adaptable to any ball-and-socket joint, including, e.g., the shoulder joint,

Typically, orthopaedic implants for replacing a patient's hip include a femoral
component and an acetabular component. The femoral component includes the "ball" of the
joint, while the acetabular component includes the "socket". The femoral component is

15  designed to replace the head and the neck of the femur, while the acetabular compon;nt 1S
positioned in the acetabulum and includes an articular region to receive the head of the
femoral component and to allow relative movement between the femoral 'component-and the

acetabular component. The head of the femoral component is generally spherical, and the -
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articular region of the acetabular component includes a corresponding spherical cavity to

accommodate the head of the femoral component and form the desjred ball-and-socket joint

articular region thereof. The acetabular cup is affixed to the acetabulum and the liner is

10 thereafter affixed to the shell and receives the femoral head. Known procedures for atfixation

- of the acetabular cup include, e.g., the use of screws to traverse apertures in the acetabular
cup, be sunk into the acetabulum, and thereby effect affixation of the acetabular cup to the
acetabulum. The liner of the acetabular component typically includes exterior protrusions

-and/or indentations which mate with indentations and/or protrusions on the interior of the

I5  shell to effect affixation of the liner to the shell and form the complete acetabular component

- The acetabular component described above includes 2 single articulating surface

however, it is known to provide an acetabular component which is not affixed to. but rather is

20 region of the acetabular component and also the acetabular component is moveable within the

natural socket of the acetabulum). These devices having a pair of aftioUIating surfaces are

generally referred to as "bipolar". The constrained acetabular liner of the current invention is

apphcable to both of the above-described types of acetabular components.
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In one known prior art hip implant, the articular region of the acetabular component s
hemispherical, and, therefore, the head of the femoral component is not "constrained" or held
in place by the acetabular component. In such arrangements, the muscles, tendons and
ligaments of the individual receiving the implant function to hold the femoral component in

>  place within the articular region of the acetabular component. Figures | and 2 illustrate prior
art acetabular liner 20 including hemispherical articular region 22. Acetabular liner 20
further includes affixing protrusions 24 to affix acetabular liner 20 to an acetabular cup to
form the complete acetabular component, as described above. Since articular ré'gion 22 will
not hold the head of a femoral component in place, acetabular liners of this type may result in
10 arelatively high incidence of hip dislocation.

Alternatives to hemispherical acetabular liners include so-called "constrained" -
acetabular liners. Constrained acetabular liners are characterized in that the heaci of the
femoral component is physically restrained by the acetabular liner after being positioned in
abutting relationship with the articular region of the acetabular liner.. Constrained acetabular

1> liners have a spherical articular region and are generally spherically shaped themselves. The
articular region of a constrained acetabular liner is formed in a cavity of the acetabular liner

which is larger than a hemisphere, so that the acetabular liner surrounds more than a

hemisphere of the femoral head and, therefore, constrains the femoral head from dislocation ;

T

from the acetabular component.

20 While constrained acetabular components advantageously decrease the frequency of

joint dislocation, they present assembly problems for the surgeons who implant them.

Generally, the more constrained (i.e., the more material of the acetabular liner extending

beyond a hemisphere) an acetabular component is, the more difficult the ball-and-socket joint
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1s to assemble. With this in mind, many constrained ball-and-socket joints have an assembly
force which necessitates assembly of the femoral head into the articular region of the
acetabular component prio_r to implantation (i.e., not during the surgical procedure). This
assembly procedure limits the versatility of these components and, specifically, limits a
surgeon's ability to choose an alternative prosthesis during a surgical procedure.

With the above problems in mind, constrained acetabular components having an
assembly force which is disproportionately lower when compared to the dislocation force of
the assembled prosthesis havé been developed. Figures 3 and 4 illustrate prior art acetabular
liner 30 having spaced cuts 38 extending from beveled rim 42 into articular region 32.
Acetabular liner 30 further includes affixing protrusions 34 analogous to affixing protrusions
24 described above with respect to acetabular liner 20 illustrated in Figures 1 and 2.

Prior art acetabular liner 30 includes petals 44 formed between adjacent cuts 38.

Figure 4 illustrates insertion of femoral component 78 into acetabular liner 30. As illustrated

in Figure 4, petals 44 flex outwardly as femoral head 80 is inserted into acetabular liner 30.
Figure 4 illustrates femoral head 80 prior to being fully seated against articular region 32. As
illustrated, in this transitional state, cuts 38 separate to allow petals 44 to flex outwardly, thus
increasing the size of the openihg in acetabular liner 30 and decreasing the required assembly
force to operatively position femoral head 80 in abutting relationship with articular region 32.

Referring to Figure 3, acetabular liner 30 includes beveleti rim 42 adjacent the
opening to facilitate positioning and insertion of femoral head 80. - After femoral head 80 is
fully seated within acetabular liner 30, locking ring 36 will be positioned generally about the
exterior portion of acetabular liner 30 surrounding beveled rim 42. When operably

positioned about acetabular liner 30, locking ring 36 prevents outward flexure of petals 44,
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thus increasing the dislocation force required to remove femoral head 80 from acetabular

liner 30.

F igﬁres > and 6 more fully illustrate prior art locking ring 36. As llustrated, locking
ring 36 includes beveled annular surface 46 to facilitate placement of locking ring 36 about
acetabular liner 30. As illustrated in F igure 4, locking ring 36 is placed about femoral neck
32 prior to being operably positioned about acetabular liner 30. Locking ring 36 utilized with
this prior art prosthesis may be incorrectly positioned about femoral neck 82 (1.e., with
beveled annular surface 46 being positioned on the end of locking ring 36 facing femoral
stem 84, as opposed to the end of locking ring 36 facing femoral head 80) since no external
indicator of the beveled surface is provided. When such mis-positioning occurs, beveled
annular surface 46 is ineffective in facilitating the placement of locking ring 36 about .

acetabular liner 30. Furthermore, acetabular liner 30 includes a locking lip (not shown) for

‘ retaining locking ring 36 in operable position about acetabular liner 30, therefore, if locking

ring 36 is mis—positioned, the locking lip will be positioned adjacent beveled annular surface
46, and, consequently, locking ring 36 will be susceptible to axial displacement and may be
more easlly removed from acetabulaf liner 30. Also, locking ring 36 can be difficult to
position about acetabular liner 30, as the surgeon's hand may slip over locking ring 36 as

axial force is supplied to locking ring 36.

What is needed in the art is a constrained socket, and, specifically, a constrained

‘acetabular liner which does not include cuts extending into the articular region.

What 1s further needed in the art is a locking ring for use with a constrained socket,

and, specifically, a constrained acetabular component, which locking ring is structured to

facilitate operative positioning thereof by a surgeon.
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SUMMARY OF THE INVENTION
The present invention provides an improved constrained socket for use in an
orthopaedic implant for replacing a ball-and-socket joint. In one form of the current
invention, the improved socket construction is embodied in an improved constrained
acetabular liner. The constrained socket of the current in{fention includes cuts extending
from the opening of the socket generally toward, but not iﬁto, the primary articular region.

For the purposes of this document, the "primary articular region" or "primary articular

surface"” refers to the portion of the cavity in the socket of a ball-and-socket joint in the lower

hemisphere of the cavity, with the lower hemisphere defined as the portion below an
equatorial line residing in a plane which s substantially perpendicular to a plane containing
the rim of the socket surrounding its opening. The socket further includes an annular
expansion cutout, with the aforementioned cuts terminating therein. A plurality of 'petals are
formed between adjacent cuts and are operable to flex outwardly to facilitate operable
positioning of a ball within the socket.

The constrained socket of the current invention is absent cuts on the primary articular
surface, but nevertheless has a relatively low assembly force. This is due in part to the
annular expansion cutout which allows sufficient outward flexure of the petals to allow
insertion of the ball of a prosthetic ball-and-socketjoint. The ball-and-socket joint of the
current invention further includes a locking ring with an interior annular beveled surface to
facilitate operable positioning of same and with an exterior visual indicator to facilitate
identification of the beveled end of the locking ring. The exterior visual indicator of the

locking ring of the current invention comprises an annular exterior protrusion against which
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axial force may be supplied to facilitate positioning the locking ring and decrease the problem
assoclated with a surgeon's hand slipping along the locking ring.

The invention, in one form thereof, comprises an implantable prosthetic ball-and-
socket joint. The ball-and-socket joint of this form of the current invention includes a ball
connected to a component adapted for affixation to an articulating bone as we11 as a sockét
having a generally spherical cavity and an opening for receiving the ball. The socket of this
form of the current invention is adapted for affixation to a bony structure, and the cavity
includes an articular region for abutting the ball when it is operably positioned therein. The
socket further includes at least one partial exterior cut extending through the exterior of ?he
socket, but not into the cavity. The cut allows a portion of the socket near the opening of the
socket to flex outwardly to allow the ball to traverse the opening and be positioned in
abutting relationship with the articular region.

The invention, in another form thereof, comprises an implantable prosthetic ball-and-
socket joint. The ball-and-socket Joint of this form of the current invention includes a ball
connected to a component adapted for affixation to an articulating bone as well as a socket

having a generally spherical cavity and an opening for receiving the ball. The socket of this

‘form of the current invention is adapted for affixation to a bony structuie, and the cavity

includes a primary articular region for abutting the ball when it'is operably positioned therein.
The socket further includes at least one cut extending generally from the opening of the
socket toward, but not into, the primary articular region of the socket. The cut allows a
portion of the socket near the opening to flex outwardly to allow the ball to traverse the
opening of the socket and be positioned in abutting relationship with the primary articular

reglon.
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socket includes a generally spherical cavity as well as an opening for receiving the ball of the
joint. The socket is adapted for affixation to a bony structure and the cavity includes an
articular region for abutting the ball of the joint. The socket further includes an annular
expansion cutout for allowing a portion of the socket near the opening of the socket to flex
outwardly to allow the ball of the joint to traverse the opening in the socket and be positioned
In abutting relationship -with the primary articular region. '

The invention, in yet another form thereof, comprises an implantable prosthetic ball-
and-socket joint. The ball-and-socket joint of this form of the current invention includes a
ball connected to a component adapted for affixation to an articulating bone as well as a

socket having a generally spherical cavity and an opening for receiving the ball. The socket

1s adapted for affixation to a bony structure, with the cavity therein including a primary

articular region for abutting the ball. The socket includes at least one cut extending generally

- from the opening toward the primary articular region to allow a portion of the socket near the

opening to flex outwardly to allow the ball to traverse the opening and be positioned in
abutting relationship with the primary articular region. The implantable prosthetic of this
form of the current invention further includes a locking ring for surrounding the opeging of -
the socket and preventing flexure of the portion of the socket near the opening. The locking

ring includes an interior annular beveled surface located at a first end of the locking ring, and

further includes an exterior annular protrusion operable to identify the first end of the locking

ring.
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An advantage of the present invention is the ability to provide a constrained socket for
a ball-and-socket joint which facilitates placement of the ball in the socket, but which does

not include cuts extending into any portion of the articular region.

Another advantage of the present invention is the ability to provide a constrained
> socket for a ball-and-socket joint which facilitates placement of the ball in the socket, but

which does not include cuts extending into the primary articular region.

Another advantage of the present invention is the provision of a locking ring having
an external 1dentifier to facilitate proper positioning thereof.
A further advantage of the present invention is the provision of a locking ring
10 including a radially extending member against which axial force may be supplied to facilitate
operable positioning of the locking ring.

BRIEF DESCRIPTION OF THE DRAWINGS

The above mentioned and other features and objects of this invention, and the manner
of attaining them, will become more apparent and i&he invention itself will be better ‘
5  understood by reference to the following description of embodiment of the invention taken in
conjunction with the accompanying drawings, wherein:
Figure 1 is a perspective view of a prior art acetabular Iinef;

Figure 2 1s a side elevational view thereof:
Figure 3 is a perspective view of a constrained acetabular liner of the prior art;

20 Figure 4 is an elevational view illustrating positioning of a femoral component into

the constrained acetabular liner illustrated in Figure 3;

- Figure 5 is an axial elevational view of a prior art retaining ring;

Figure 6 is a sectional view thereof:
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Figure 7 1s an exploded, side elevational view of an acetabular liner and locking ring

in accordance with the present invention:

Figure 8 is a top elevational view of the acetabular liner illustrated in Figure 7;

Figure 9 is a sectional view thereof:

5 Figure 10 is an axial elevational view of a locking ring in accordance with the present

invention;
Figure 11 is a sectional view thereof:

Figure 12 is a perspective view of an alternative embodiment of an acetabular liner in

accordance with the present invention;
10 Figure 13 is a top elevational view of a further embodiment of an acetabular liner in
accordance with the present invention:
Figure 14 1s a sectional view thereof; and
5 Figure 15 is an elevational view of an acetabular liner in accordance with the'present
| Invention operably connected to a femoral component.

15 Corresponding reference characters indicate corresponding parts throughout the
several views. Although the drawings represent embodiments of the present invention, the
drawings are not necessarily to scale and certain features may be exaggerated to bétter '

‘1llustrate and explain the invention. The exemplification set' out herein illustrates exemplary

embodiments of the invention only and such exemplifications are not to be construed as

20 limiting the scope of the invention in any manner.

DETAILED DESCRIPTION OF THE INVENTION
The following detailed description refers to acetabular liners Incorporating the -

features of the current invention. While this description refers to acetabular liners, the
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teachings of the current invention are applicable to any constrained socket forming a part of a
ball-and-sqcket joint. Referring now to the drawings and particularly to .Figure 7, there is
illustrated acetabular liner 60 including cuts 76. As illustrated in F igure 8, cuts 76 are partial
exterior cuts which do not extend into articular region 62. It will be appreciated that any cut
which does not extend into articular region 62 will also not extend into the primary articular
region. Partial exterior cuts 76 are further illustrated in Figure 9. As illustrated in Figure 9,
partial exterior cuts 76 extend from beveled rim 74 and terminate at annular expansion cutout
86. Partial exterior cuts 76 separate beveled rim 74 into a plurality of petals 58. Acetabular
liner 60 further includes anti-rotation indéntations 68 and anti-rotation tabs 70 as well as
placement boss 64 and annular placement groove 72. for affixing acetabular liner 60 to an
acetabular cup as is known in the art. ‘

' Figure 15 illustrates acetabular liner 60 operatively positioned about femoral head 80 -
of femoral comppgent /8. As 1s known in the art, femoral component 78 further includes
femoral neck 82 and femoral stem 84 and is designed for affixation to a.femur. Petals 58
(Figures 8 and 9) of acetabular liner 60 allow for insertion of femoral head 80 into acetabular

liner 60. As femoral head 80 is inserted into acetabular liner 60, petals 58 are flexed

outwardly to increase the size of the opening of the acetabular liner, thus allowing femoral

head 80 to traverse the opening, and be positioned in abutting relationship with articular

2

region 62 (Figure 9).

Petals 58 have sufficient flexure to permit femoral head 80 to traverse the opening of

acetabular liner 60 even though cuts 76 are only partial cuts (i.e., they do not extend. into the

interior of acetabular liner 60) which do not extend into articular region 62. This is due to the

placement of annular expansion cutout 86. Annular expansion cutout 86 allows for sufficient -
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outward flexure of petals 58 to accommodate insertion of femoral head 80. It is tmportant
here to note that temoral head 80 is sized so that it will abut articular region 62 of acetabular
liner 60 when operably positioned therein. With this in mind, it is clear that since the interior
cavity of acetabular liner 60 extends further than a hemisphere, the opening of acetabular
liner 60 will not be large enough to accommodate femoral head 80, thus necessitating flexure
of petals 58. Once femoral head 80 is operably positioned within acetabular liner 60, locking
ring 66 is positioned about the periphery of the portion of acetabular liner 60 extending
upwardly from annular expansion cutout 86 and terminating at locking protrusion 94, which
will be discussed further herein below.

Figure 135 illustrates locking ring 66 operably positioned about acetabular liner 60,

while Figure 7 illustrates alignment of locking ring 66 prior to positioning about acetabular

liner 60. Locking ring 66 includes interior annular beveled surface 52 and exterior annular

protrusion 54 as illustrated, e.g., in Figures 10 and 11. As illustrated in Figure 11, interior
annular beveled surface 52 and exterior annular protrusidn 54 are positioned toward the same
end of locking ring 66. Exterior annular protrusion 54 serves multiple functions (1)1t
identifies the end of locking ring 66 having interior annular beveled surface 52, (2) it
facilitates bperable positiqning of locking ring 66, as axial force can be applied to exterior
annular protrusion 54, (3) it provides a surface against which an instrument'can be positioned a
to supply axial force and reﬁlove locking ring 66 from placement about acetabular liner 60,
and (4) 1t increases the strength of locking ring 66. Thué, exterior annular protrusion 54
substantially eliminates the éfoblems associated with identification of the interior annular
beveled surfaée and with the surgeon's hand slipping along the exterior surface of locking

ring 66. When operably positioned about acetabular liner 60 as illustrated in Figure 15,
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locking ring 66 prevents outward flexure of petals 58 thus retaining femoral head 80 within
acetabular liner 60. Once locking ring 66.is operably positioned about acetabular liner 60,
locking protrusion 94 retains locking ring 66 and prevents accidental removal thereof. In one
exemplary embodiment, locking ring 66 is formed from TIVANIUM.

Figures 12, 13, and 14 1ilustrate alternative embodiments of an acetabular liner in
accordance with the present invention. Referring now to Figure 12, acetabular liner 60a
includes beveled rim 74, anti-rotation indentation 68a, anti-rotation tabs 70a and annular
placement groove 72a similar to acetabular liner 60 discussed above. Acetabular liner 60a
further includes articular region 62a against which femoral head 80 will be placed.

Acetabular liner 60a differs from acetabular liner 60 in that cuts 88 are full cuts which are

' made.through the entire thickness of acetabular liner 60a. However, cuts 88 do not extend
into the primary articular region of acetabular liner 60a. While acetabular liner 60a does not

“include an annular expansion cutout as described above with respect to acetabular liner 60,

such an annular expansion cutout could be added to acetabular liner 60a. Without annular
expansion cutout 86, flexure of petals 58a will be limited relative to flexure of petals 58 of
acetabular liner 60 described above, however, such a construction will provide an acceptable
insertion force depending upon the thickness of acetabular liner 60a in the area through which -
cuts 38 are made. The adequacy of acetabular liner 60a will, of course, be a function of the -
level of constrainment (i.e., the amount of acetabular liner 60a extending beyonda ~
hemisphere) provided by acetabular liner 60a.

Figures 13 and 14 illustrate acetabular liner 60b. Acetabular liner 60b is substantially

similar to acetabular liner 60 and includes beveled rim 74b, articular region 62b, anti-rotation

indentation 68b, anti-rotation tabs 70b, placement boss 64b, and annular placement groove
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72b. Acetabular liner 60b includes exterior partial cuts 92 as well as interior partial cuts 90,
forming petals 58b therebetween. Acetabular liner 60b further includes annular expansion
cutout 86b which allows for greater outward flexure of petals 58b. As illustrated in F igure
14, beveled rim 74a does not intersect exterior partial cuts 92. Since beveled rim 74a does
not intersect exterior partial cuts 92, no portion of exterior partial cuts 92 will be visible from
the interior of acetabular liner 60b. Depending upon the required flexure of petals 58b,
differing combinations of interior partial cuts 90 and exterior partial cuts 92 may bé utilized.
While this invention has been described as having an exemplary design, the present .
invention may be further modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any-variations, uses, or adaptations of the invention

using its general principles. Further, this application is intended to cover Such departures

from the present disclosure as come within known or customary practice in the art to which

this invention pertains.
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WHAT IS CLAIMED IS:

1. An implantable prosthetic ball-and-socket joint comprising:

a ball connected to a component adapted for affixation to an articulating bone; and

a socket having:

an interior wall defining a generally spherical cavity;

an exterior opposing the interior wall;

an opening for receiving said ball; and

an end wall located at the opening and joining the exterior to the interior wall;

said socket adapted for affixation to a bony structure, said cavity including an

articular region for abutting said ball, said socket including at least one partial exterior cut
extending through the exterior of said socket, wherein said cut does not extend into said
cavity, said cut allowing a portion of said socket near said opening to flex outwardly to allow
said ball to traverse said opening and be positioned in abutting relationship with said articular
region.

2. The implantable prosthetic ball-and-socket joint according to Claim 1, further
comprising an annular expansion cutout for facilitating flexure of said portion of said socket
near said opening to allow said ball to traverse said opening and be positioned in abutting
relationship with said articular region.

3. The implantable prosthetic ball-and-socket joint according to Claim 2, wherein
said cut terminates in said annular expansion cutout.

4, The implantable prosthetic ball-and-socket joint according to Claim 1, further
comprising a locking ring for surrounding said opening and preventing flexure of said
portion of said socket near said opening.

5. The implantable prosthetic ball-and-socket joint according to Claim 4, wherein
said locking ring includes an interior annular beveled surface located at a first end of said
locking ring, and wherein said locking ring further includes an exterior annular protrusion
operable to 1dentify said first end of said locking ring.

6. An implantable prosthetic ball-and-socket joint comprising:

a ball connected to a component adapted for affixation to an articulating bone; and

a socket having a generally spherical cavity and an opening for receiving said ball,

said socket adapted for affixation to a bony structure, said cavity including a primary

15
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articular region for abutting said ball, said socket including at least one cut extending
generally from said opening toward, but not into, said primary articular region, said cut
comprising a partial interior cut extending through the interior of said socket, but not into
said primary articular region and allowing a portion of said socket near said opening to flex
outwardly to allow said ball to traverse said opening and be positioned in abutting
relationship with said primary articular region.

7. The implantable prosthetic ball-and-socket joint according to Claim 6, further
comprising an annular expansion cutout for facilitating flexure of said portion of said socket
near said opening to allow said ball to traverse said opening and be positioned in abutting
relationship with said primary articular region.

8. The implantable prosthetic ball-and-socket joint according to Claim 7,
wherein said cut terminates 1n said annular expansion cutout.

9. The implantable prosthetic ball-and-socket joint according to Claim 6, wherein
said component is a femoral component adapted for affixation to a femur.

10.  The implantable prosthetic ball-and-socket joint according to Claim 6, wherein
said opening comprises a beveled rim.

11.  The implantable prosthetic ball-and-socket joint according to Claim 6,
wherein said cut comprises a partial exterior cut extending through the exterior of said
socket, wherein said cut does not extend into said cavity.

12.  The implantable prosthetic ball-and-socket joint according to Claim 6,
wherein said cut comprises a full cut extending through both the interior and the exterior of
said socket, but not into said articular region.

13.  The implantable prosthetic ball-and-socket joint according to Claim 6,
wherein said at least one cut comprises at least one partial interior cut extending through the
interior of said socket, but not into said articular region and wherein said at least one cut
further comprises at least one partial exterior cut extending through the exterior of the socket,
but not into said primary articular region.

14.  The implantable prosthetic ball-and-socket joint according to Claim 6, further
comprising a locking ring for surrounding said opening and preventing flexure of said

portion of said socket near said opening.

16



10

15

20

235

30

CA 02359431 2008-06-18

15.  The implantable prosthetic ball-and-socket joint according to Claim 14,
wherein said locking ring includes an interior annular beveled surface located at a first end of
said locking ring, and wherein said locking ring further includes an exterior annular
protrusion operable to 1dentify said first end of said locking ring.

16.  The implantable prosthetic ball-and-socket joint according to Claim 14,
wherein said locking ring is formed from a titanium alloy.

17.  The implantable prosthetic ball-and-socket joint according to Claim 14,
wherein said socket includes an annular lock protrusion for locking said locking ring in place
about said opening.

18.  The implantable prosthetic ball-and-socket joint according to Claim 6,
wherein said socket includes a plurality of retaining elements for preventing movement of
said socket in said bony structure.

19.  The implantable prosthetic ball-and-socket joint according to Claim 18,
wherein said retaining elements comprise:

a placement boss;

a plurality of anti-rotation indentations;

a plurality of anti-rotation tabs; and

an annular placement groove.

20.  The implantable prosthetic ball-and-socket joint according to Claim 6,
wherein said socket is formed from ultra-high molecular weight polyethylene.

21.  An implantable prosthetic ball-and-socket joint comprising:

a ball connected to a component adapted for affixation to an articulating bone; and

a socket having:
an interior wall defining a generally spherical cavity;
an exterior opposing the interior wall;
an opening for receiving said ball; and
an end wall located at the opening and joining the exterior to the interior wall;
said socket adapted for affixation to a bony structure, said cavity including an
articular region for abutting said ball, said socket including at least one partial exterior cut

extending through the exterior of said socket, wherein said cut does not extend into said

cavity; and
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an annular expansion cutout, said annular expansion cutout allowing a portion of said
socket near said opening to flex outwardly to allow said ball to traverse said opening and be
positioned in abutting relationship with said articular region.

22.  The implantable prosthetic ball-and-socket joint according to Claim 21,
wherein said cut terminates in said annular expansion cutout.

23.  The implantable prosthetic ball-and-socket joint according to Claim 21,
wherein said component 1s a femoral component adapted for affixation to a femur.

24.  The implantable prosthetic ball-and-socket joint according to Claim 21,
wherein said socket is formed from ultra-high molecular weight polyethylene.

25.  The implantable prosthetic ball-and-socket joint according to Claim 20,

turther comprising a locking ring for surrounding said opening and preventing flexure of said
portion of said socket near said opening.

26. The implantable prosthetic ball-and-socket joint according to Claim 25,
wherein said locking ring includes an interior annular beveled surface located at a first end of
said locking ring, and wherein said locking ring further includes an exterior annular

protrusion operable to 1dentify said first end of said locking ring.
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