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(57) Abstract: An acetabular cup (10) comprises : i) an inner articulating surface (14) having a polar axis (26), an arcuate outer
surface (12), an annular rim (16) therebetween, and at least one elongate passage (22) which extends from the rim (16) to the outer
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defines a slot (29) in the outer surface (12).
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Acetabular Cup
The present invention relates to an acetabular cup.

An acetabular cup for a hip prosthesis is well known. However, attachment of an
acetabular cup to a patient’s acetabulum often requires additional fixation means, such
as screw-threaded fasteners, whilst bone growth onto an outer fixation surface of the
cup occurs. If a patient has or requires a metal-on-metal (MOM) or dysplasia acetabular
device, these generally have limited cup wall thickness for securely fastening the cup in
place. Fasteners cannot typically therefore extend through the cup wall and project
perpendicularly from the cup as this affects the wear and lubrication performance of the

prosthesis.

A further problem exists if fasteners are used, since, once bone growth onto and around
the cup has occurred, if revision is required, it is often extremely problematic to extract

or release the fasteners before the cup can be removed.

A final problem also becomes evident due to the orientation of the cup in the patient’s
acetabulum. The anteversion of the cup once inserted often results in an outer edge of
the rim protruding from the reamed acetabular surface. This relatively sharp edge can

then rub against, abrade and/or irritate the iliopsoas muscle.
The present invention seeks to provide solutions to these problems.

According to a first aspect of the invention, there is provided an acetabular cup
comprising an inner articulating surface having a polar axis, an arcuate outer surface, an
annular rim therebetween, and at least one elongate passage which extends from the rim
to the outer surface, a longitudinal extent of the said at least one passage extending in a

direction which is non-parallel with the polar axis.

Preferable and/or optional features of the first aspect of the invention are set forth in

claims 2 to 27, inclusive.

According to a second aspect of the invention, there is provided an acetabular cup

comprising an inner articulating surface, an.arcuate outer surface, an annular rim
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therebetween, and at least one elongate passage which extends from the rim to the outer

surface, the said at least one passage at least in part defining a slot in the outer surface.

Preferable and/or optional features of the second aspect of the invention are set forth in

claims 29 to 31, inclusive.

The invention will now be more particularly described, by way of example only, with

reference to the accompanying drawings, in which :

Figure 1 is a perspective view of one embodiment of an acetabular cup, in

accordance with the present invention;
Figure 2 is a side view of the acetabular cup; and

Figure 3 is an enlarged view of a passage of the cup showing a fastener received

therein.

Referring to the drawings, there is shown an acetabular cup 10 which comprises a part-
circular outer surface 12 suitably dimensioned to fit a reamed acetabular opening of a
patient, a part-circular, typically hemispherical or substantially hemispherical, inner
articulating surface 14 adapted to receive a prosthetic femoral head, and an annular rim

16 which extends between the outer surface 12 and the articulating surface 14.

Although the outer surface 12 is part-circular, it may be shaped such that the equatorial
diameter of the outer surface at the rim 16 is marginally greater than the polar diameter
of the outer surface which extends perpendicularly to the equatorial diameter. This
shape is beneficial to aid press-fit and uncemented fixation of the cup 10 into a patient’s

acetabulum, which is generally reamed to the smaller polar diameter dimension.

A surface of the rim 16 preferably includes a radiused portion 18 which extends in a
lateral direction of the rim 16 between the outer surface 12 and the articulating surface
14. The radiused portion 18 may extend across the entire lateral extent of the rim 16, or
only across part thereof. In the former case, the rim 16 is thus fully non-planar, whereas
in the latter case, the rim 16 has a planar portion and a non-planar portion. Optionally,
only a portion of the rim 16 in a circumferential direction may be radiused. A radius of

the rim 16 is preferably in a range of 0.5 millimetre (mm) to 5 mm. The radiused
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portion 18 prevents irritation of the iliopsoas muscle, should the rim 16 of the cup 10

project from the patient’s acetabular surface.

The cup 10 is formed of, typically forged or cast, metal, and preferably high carbon
cobalt chrome-alloy or titanium and may be subjected to a heat treatment process to
improve its mechanical properties. However, it could be formed of a ceramic material,
such as alumina, zirconia, or a combination thereof. The outer surface 12 of the cup 10
is also preferably coated with Titanium plasma and/or Hydroxyapatite, to aid fixation

and bone growth.

The rim 16 is formed with three equi-angularly spaced introducer recesses 20 which
have an elongate longitudinal extent extending in a circumferential direction of the rim
16, and a relatively shallow depth. The recesses 20 are bottomed and are spaced from
both the articulating surface 14 and the outer surface 12. The introducer recesses 20
enable releasable engagement of the cup 10 with an introducer tool, and are optional

dependent upon necessity.

A plurality of rectilinear elongate passages 22 is also provided in a wall of the cup 10,
extending from the rim 16 to the outer surface 12. Openings 24 to the passages 22 are
equi-angularly gpaced around the rim 16 and are positioned either side of each
introducer recess 20. Although in this embodiment six of the passages 22 are provided,

any number of passages 22 is feasible, including only one.

Each passage 22 has an elongate longitudinal extent and a generally cylindrical bore.
The longitudinal extent is non-parallel with a polar axis 26 of the articulating surface 14,
so that the passage 22 passes through a reasonable amount of the wall of the cup 10. In
this embodiment, the longitudinal extent of each passage 22 is provided in a converging
direction relative to the polar axis 26. As a consequence, a plane of the polar axis 26 can
be oriented to include a longitudinal axis of at least one of the passages 22. An included
angle between the polar axis 26 and the longitudinal extent of each passage 22 is

preferably in a range of 1 degree to 30 degrees, and is more preferably 15 degrees.

However, it may be beneficial to direct a longitudinal extent of one or more of the
passages 22 so as to extend through the plane of the polar axis 26. In this case, the

longitudinal axis may not be in a converging direction with the polar axis 26. This
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orientation would simplify access to the passage(s) for a surgeon, once the cup 10 had
been positioned in a patient’s reamed acetabulum, due to the angles of offset of the cup

10 relative to the vertical and coronal planes.

Each passage 22 is spaced from the articulating surface 14 of the cup 10, and an
opening 28 to the passage 22 on the outer surface 12 is spaced from the rim 16 and the
corresponding opening 24 thereon. The passage opening 24 on the rim 16 may be
formed on the radiused portion 18, in which case the opening 24 is non-circular. If the
rim 16 is planar, then the opening 24 would be circular. The opening 24 on the outer

surface 12 is substantially an ellipse, due to the curvature of the outer surface 12.

Each passage 22 of this embodiment is an enclosed passage with an opening 24, 28 at
each end. However, especially in the case of a thin walled dysplastic acetabular cup 10,
it may not be possible to have an enclosed passage. In this case, the passage may be
open along its entire Iongitudinal extent or at least part of its longitudinal extent. In this
embodiment and as shown in Figure 4, a slot 29 is thus defined by the passage in the
outer surface. The slot 29 may extend from either the opening on the rim, the opening
on the outer surface, or from both openings. Preferably, the slot 29 provides a restricted
opening to the passage. As such, a lateral cross-section of the passage is or is

substantially ‘C’ shaped.

The above described embodiments utilise a single shaft screw-threaded fastener 30,
such as a surgical screw, and thus the passage 22 formed in the wall of the cup 10 is a
single cylindrical or substantially cylindrical bore. Instead of a surgical screw, the
fastener may be a surgical staple. In this case, the passage comprises a relatively
shallow elongate rectangular or substantially rectangular recess formed in the rim, and a
first narrow bore for receiving a prong of the staple. A secondary passage having a
second narrow bore extends from the bottom of the recess to the outer surface. The first

and second narrow bores are straight and, preferably, extend in parallel with each other.

As a further option, the acetabular cup 10 may comprise retaining means for preventing
or inhibiting a fastener 30 from backing out of the passage 22. The passage 22 includes
an enlarged bore portion 32 which extends from the rim 16 to receive a head 34 of the

fastener 30. The retaining means includes a notch or ridge 36 formed partway down the
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enlarged bore portion 32. Once an edge of the head 34 of the fastener 30 engages with
the notch or passes over the ridge 36, backing out of the passage 22 is prevented or
inhibited.

As a further option, a circlip device can be utilised which, once the fastener is fully
received in the passage, is placed above the head of the fastener and expands into the

notch to prevent the fastener backing out.

Additionally or aiternatively, the enlarged bore portion of the passage may include a
frusto-conical surface. The head of the fastener also includes a complementary surface.
A taper-fit or Morse taper is thus formed by which a head of the fastener can be

wedgingly engaged in the passage.

A blanking plug can be provided in the or each opening on the rim of the cup and above
the respective fastener to seal the passage and prevent foreign objects and/or bodily

fluid or other matter from passing therethrough.

In a modification to the embodiment described above, the opening on the rim to a
passage may break out onto the outer surface of the cup. This would be advantageous in
the event that a wall thickness of the cup, particularly at the rim, was insufficient to
easily accommodate the entire diameter of the head of a fastener. This would result in
the slot extending from the opening on the rim at least partway along the outer surface,
and thus forming the above-described restricted opening to the passage. Again, the
lateral cross-sectional shape of the passage at and adjécent to the opening on the rim is

generally C-shaped.

In this modification, the head of the fastener, when accommodated in the passage, may

have a part which is thus slightly proud of the outer surface.

The remainder of the passage may either be fully enclosed within the wall thickness of
the cup, until it opens out at its end onto the outer surface, or may include the slot as
described above which thus would extend to or substantially to the end of the passage
on the outer surface. In this latter case, the shaft of the fastener, which may be for
example screw-threaded, may have part of its lateral extent which projects through the

slot and is thus proud of the outer surface.
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In this embodiment, the passages may be parallel or non-parallel to the polar axis of the

articulating surface of the cup.

In a further modification to the above embodiments, the passages need not necessarily
be rectilinear or straight. One, more or all of the passages may be curved or arcuate
along their longitudinal extents. In this case, the fasteners would be formed of a flexible
material, such as Nickel Titanium alloy (Nitinol). This would be advantageous to allow
not only ease of access for a surgeon in inserting and securing the fasteners, but also
being able to more accurately place the openings of the passages on the outer surface

directly adjacent to good density bone of a patient, resulting in more reliable fixation.

The use of the term ‘fastener’ in all cases above is intended to include at least surgical

screws, surgical staples, and surgical pins.

The problem associated with revision and the releasing of the fasteners can be addressed
by the use of resorbable material for the fasteners. The resorbable material is typically a

polymer, and may be for example PLLA, PCA, or PGA.

If the above described passage or passages are applied to an equatorially expanded cup
having a non-uniform wall thickness, then it is advantageous to provide one or more

passages in a thicker part of the wall.

Although the passages described above are equi-angularly spaced, this is only an option
and the spacing may be at any relative angular distance, uniform or non-uniform,

dependent on necessity.

The present invention is particularly, but not exclusively, beneficial for use with thin
walled acetabular components, such as monoblock large diameter metal-on-metal
(MOM) articulations and dysplasia components where there is difficulty in achieving

primary fixation with conventional bone screws in addition to cementless fixation.

However, the cup may be a multi-part component, for example utilising one or more
liner options to accommodate wear couplings formed from materials, such as metal,

polyethylene and ceramic.
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There is thus provided an acetabular cup which enables fixation by a separate fastener
through the rim of the cup. The passage of the fastener extends at an angle which is
non-parallel with a polar axis of the cup. The passage may break out onto the outer
surface, either for part or all of its longitudinal extent, and therefore may be parallel or
non-parallel with the polar axis of the cup. By providing the fastener entirely or
substantially entirely within the thickness of the wall of the cup, without the need for
flanges or specific outlying formations, a patient’s acetabulum can be reamed in
standard hemispherical fashion and the cup can be fixed directly to the reamed

acetabulum surface.

The embodiments described above are provided by way of example only, and various
other modifications will be apparent to persons skilled in the art without departing from

the scope of the invention as defined by the appended claims.
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Claims

L. An acetabular cup (10) comprising an inner articulating surface (14) having a
polar axis (26), an arcuate outer surface (12), an annular rim (16) therebetween, and at
least one elongate passage (22) which extends from the rim (16) to the outer surface
(12), a longitudinal extent of the said at least one passage (22) extending in a direction
which is non-parallel with the polar axis (26).

2. An acetabular cup (10) as claimed in claim 1, wherein the said at least one
passage (22) extends in a converging direction towards the polar axis (26).

3. An acetabular cup as claimed in claim 2, wherein the said at least one passage
(22) forms an angle with the polar axis (26) in a range of 1 degrees to 30 degrees.

4, An acetabular cup (10) as claimed in claim 1, wherein a longitudinal extent of
the said at least one passage (22) extends at an angle through a plane of the polar axis
(26).

5. An acetabular cup (10) as claimed in any one of the preceding claims, wherein
the said at least one passage (22) is spaced from the inner articulating surface (14).

6. An acetabular cup (10) as claimed in any one of the preceding claims, wherein
the said at least one passage (22) defines a slot (29) in the outer surface (12).

7. An acetabular cup (10) as claimed in claim 6, wherein the slot (29) extends from
a first opening (24) on the rim (16) to a second opening (28) on the outer surface (12)
which is spaced from the first openings (24).

8. An acetabular cup (10) as claimed in claim 6 or claim 7, wherein the slot (29)
defines a restricted opening to the passage (22).

9. An acetabular cup (10) as claimed in any one of the preceding claims, wherein
the equatorial diameter of the outer surface (12) at the rim (16) is greater than the polar
diameter of the outer surface (12) which extends perpendicularly to the equatorial
diameter. |

10.  An acetabular cup (10) as claimed in any one of the preceding claims, further
comprising a secondary passage which extends from the said at least one passage (22).
11.  An acetabular cup (10) as claimed in any one of the preceding claims, further
comprising retaining means for retaining a fastener (30) in the said at least one passage
(22).
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12. An acetabular cup (10) as claimed in claim 11, wherein the retaining means
includes a notch or ridge (36) formed in or on a surface of the passage (22), the notch or
ridge (36) being adapted to engage an edge of a head (34) of the fastener (30).

13. An acetabular cup (10) as claimed in claim 11 or claim 12, wherein the retaining
means includes a circlip device for preventing a fastener from backing out of the
passage (22).

14. An acetabular cup (10) as claimed in any one of claims 11 to 13, wherein the
retaining means includes a tapering surface within the said at least one passage (22), the
tapering surface forming part of a taper-fit with a complementary screw-threaded
fastener (30).

15. An acetabular cup (10) as claimed in claim 14, wherein the tapering surface is
spaced along the longitudinal extent of the passage (22) from a first opening (24) on the
rim (16).

16.  An acetabular cup (10) as claimed in any one of claims 11 to 15, wherein the
passage (22) includes an enlarged bore portion (32) which extends from the rim (16) to
receive a head (34) of the fastener (30).

17. An acetabular cup (10) as claimed in any one of claims 11 to 16, further
comprising a blanking plug for in use blocking the passage (22) between the rim (16)
and a head of the fastener (30).

18.  An acetabular cup (10) as claimed in any one of the preceding claims, wherein a
longitudinal extent of the said at least one passage (22) is curved.

19. An acetabular cup (10) as claimed in any one of the preceding claims, wherein a
wall between the inner articulating surface (14) and the outer surface (12) is of non-
uniform thickness in a polar plane, the said at least one passage (22) being formed in a
thicker part of the wall.

20.  An acetabular cup (10) as claimed in any one of the preceding claims, wherein a
wall between the inner articulating surface (14) and the outer surface (12) is of non-
uniform thickness in a plane perpendicular to the polar plane, the said at least one
passage (22) being formed in a thicker part of the wall.

21.  An acetabular cup (10) as claimed in any one of the preceding claims, wherein
the rim (16) includes a radiused portion (18) which extends in a lateral direction of the

rim (16) between the outer surface (12) and the articulating surface (14).
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22. An acetabular cup (0) as claimed in claim 21, wherein the radius is in the range
of 0.5 mm to 5 mm.

23.  An acetabular cup (10) as claimed in any one of the preceding claims, further
comprising equi-angularly spaced bottomed introducer recesses (20) for engagement
with an introducing tool.

24.  An acetabular cup (10) as claimed in claim 23, wherein each introducer recess
(20) has an elongate longitudinal extent extending in a circumferential direction of the
rim (16).

25.  An acetabular cup (10) as claimed in any one of the preceding claims, further
comprising a fastener (30) for the said at least one passage (22), the fastener (30) being
resorbable.

26.  An acetabular cup (10) as claimed in any one of the preceding claims, wherein
the cup (10) is part of a metal-on-metal articulation.

27.  An acetabular cup (10) as claimed in any one of the preceding claims, wherein
the cup (10) is part of a dysplasia component.

28.  An acetabular cup (10) comprising an inner articulating surface (14) having a
polar axis (26), an arcuate outer surface (12), an annular rim (16) therebetween, and at
least one elongate passage (22) which extends from the rim (16) to the outer surface
(12), the said at least one passage (22) at least in part defining a slot (29) in the outer
surface (12).

29.  An acetabular cup (10) as claimed in claim 28, wherein the slot (29) extends
from an opening (24) of the passage (22) on the rim (16) to an opening (28) on the outer
surface (12).

30.  An acetabular cup (10) as claimed in claim 29, wherein the slot (29) is adapted
so that a head of a fastener received in the passage (22) is proud of the outer surface
(12) of the cup (10).

31.  An acetabular cup (10) as claimed in any one of claims 28 to 30, wherein a
longitudinal extent of the said at least one passage (22) extends in a direction which is

parallel or non-parallel with the polar axis (26) of the cup (10).
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