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GB 2116847
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{67) Claim

1. A three-component acetabular cup assembly for recelving and
releasably retaining the feinoral head component of a prosthesis, satd cup
assembly comprising:
a two component ¢tp and a locking ring, in which said cup

comprises

(i) a meta! shell defining an opening about a peripheral edge and
adapted to removably fit within the natural anitomical acetabulum, and

(1) a cup-shaped inner bearing of substantially rigid plastic
fixedly safured within said metal shell, the inner surface of sald bearing
beinrg substantially hemispherical with a cylindrical apron and adapted to
accept satd femoral haad, said apron having a plurality of resllient leaves
formed by longitucinal s?its extending to a distal end, whereby said leaves
are adap d to move outwardly to allow passage of sald femoral head into
satd irne¢ bearing; and

sald locking ring 1s made froiw the same plastic as the inner

bearing and has a substantially cylindrical configuration terminating in an
outwardly projecting 1ip which overlaps the peripheral edge of said metal
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shell in the locked position, and also has projettihg flanges, at least one
of which is adapted to snap into a groove in said cup so that when said
locking ring is pushed over the outer wall of said inner bearing it

prevents the leaves of said bearing from maving outward and thereby
releasably locks said bearing around said femoral head, there being an
annular gap left oetween said lip of the locking ring and the adjacent
periphery of the metal shell, whereby said locking ring may be readily
disengaged and said femoral head removed while leaving said bearing fixedly
secured within said shell by prying said 1ip away from said shell periphery.
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Acetabular Cup Assembly

This invention relates to an acetabular cup
assembly for an artificial hip prosthesis. More
particularly, the invention is concerned with a three-
component acetabular cup assembly for receiving and
releasably retaining thec femoral head component of a
prosthesis.,

Artificial hip-joints comprising an endoprosthesis
of an acetabulum and an endoprosthesis of a femur are
known in the art.

In such prior art prostheses various means for
accommodating and retaining the femoral head within the
acetabular cup or socket have been disclosed.

For example, U.S. Patent No. 3,813,699 discloses a
hip~-joint prosthesis comprising a cup member adapted to
snap in place over and holdingly engage a spherical
femoral head member. U.S. Patent No. 3,982,281
discloses a modification of the prosthesis described in
U.S. Patent No. 3,813,699,

U.S. Patents No. 3,863,273; 4,044,403 and
4,172,296 disclose prosthetic hip-joints having various
arrangements for retaining the femoral head within the
socket member.

U.S. Patent No. 4,241,463 discloses a prosthetic
joint wherein the femoral head is retained within a
bearing insert by movement of a split locking ring
located intermediate the bearing and the ball-shaped
femoral head.
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U.S. Patent No. 3,818,512 discloses an artificial hip-joint wheivein a
femoral head member is locked into an insert member installed within a
fixed acetabulum prosthesis, said insert member being screwably fixed into
said acetabulum by a self-locking nut.

The above references, which are merely representative, are indicative
of the extensive interest in the art to provide successful hip-joint
prostheses and, in particular, to provide ball and socket joints which
provide maximum articulation and minimum dislocation.

However, none of the prior art prostheses have addressed and
successfully resolved the problem not only of retaining the head in the
socket but also of easily releasing the head, when required, without
impairing the locking facility.

It is the object of the present invention to overcome or
substantially ameliorate the above disadvantages.

There is disclosed herein a three-component acetabular cup assembly
for receiving and releasably retaining the femoral head component of a

Soald Sup assemp|
prosthesis,LFomprising:
a two component cup and a locking ring, in which said cup
comprises
(1) a metal shell defining an opening about a peripheral edge and
adapted to removably fit within the natura)l anatomical acetabulum, and

(ii) a cup-sHaped inner bearing of substantially rigid plastic
fixedly secured within said metal shell, the inner surface of said bearing
being substantially hemispherical with a cylindrical apron and adapted to
accept said femoral head, sald apron having a plurality of restlient leaves
formed by longitudinal slits extending to a distal end, whereby said leaves
are adapted to move outwardly to allow passage of said femoral head into
said inner bearing! and

said locking ring is made from the same plastic as the inner
bearing and has a substantially cylindrical configuration terminating in an
outwardly projecting 1ip which overlaps the peripheral edge of said metal
shell in the locked position, and also has projec“ing flanges, at least one
of which is adapted to snhap into a groove in said cup so that when said
locking ring is pushed over the outer wall of said inner bearing it
prevents the leaves of sald bearing from moving outviard and thereby
releasably locks said bearing around said femoral head, there being an
annular gap left between said lip of the locking ring and the adjacent
periphery of the metal shell, whereby said locking ring may be readily
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disengaged and said femoral head removed while leaving said bzaring fixedly
secured within said shell by prying said lip away from said shell periphery.

The inner bearing of the cup assembly of the invention may be made
from a substantially rigid plastics material, herein referred to by the
simple collojuial term "plastic". The plastic is not only substantially
rigid but alyo should be sufficiently resilient to allow the leaves in the
Also a
certain degree of resilience is requirved in the locking ring to allow it to
snap into locking engagement with the inner bearing and to be pryed away
therefrom as described above. Additionally, the inner surface of the
bearing should be of such a nature that there is neglizible friction
between said surface and the material, usually metal, of the femoral head.
A plastic which possesses

apron to move outwardly and inwardly without cracking or breaking.



-

s

(@]

10

30

these desired characteristics is ultra high molecular
weight (UHMW) polyethylene and this is the preferred
plastic for the inner bearing and locking ring of the
present invention. Other plastics having the desired
characteristics are known in the art and may be used in
the present invention, for example polyfluoroethylene
and silicone.

The metal of the metal shell may be any biolo-
gically-inert, corrosion-resistant metal alloy known in
the art for endoprostheses, A particularly suitable and
preferred metal is the high strength chromium-cobalt-
molybdenum alloy known by the Registered Trade Mark
"Vitallium",

In a preferred embodiment of the invention the
metal shell is not fixed to the patient's acetabulum
but is adapted to move in a substantially frictionless
manner within the acetabulum so that the resultant
joint is capable of articulation not only between the
femoral head and inner bearing but also between the
total hip prosthesis and the natural anatomical
acetabulum. This type of acetabular prosthesis is
known in the art as a bi-polar cup. To allow said
movement within the acetabulum, the outer surface of
the metal shell is preferably highly polished.

In a particularly preferred embodiment of the
invention the first flange of the locking ring is a
circular flap which lockingly engages with the groove
in the inner bearing and the inner surface of the
locking ring has an additional convex flange, located
above said second flange, which convex flange engages
with a cooperating concave groove in the outwardly
projecting lip at the distal end cof each leaf of said
inner bearing.
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Preferred forms of the present invention will now be described by way
of example with reference to the accompanying drawings, wherein:
Figure 1 is a side elevation of a prosthesis showing a sectional view
of the acetabular cup assembly;

Figure 2 is a side elevation of the inner bearing;

Figure 3 is a top plan view of the locking ring;

Figure 4 is a side elevation of the locking ring;

Figure 5 is an enlarged sectional view of the locking ring in locked
position around the inner bearing; and

Figure 6 is an enlarged sectional view of an alternative embodiment
in which the outer surface of the inner bearing and the inner surface of
the locking ring have different profiles from the embodiment of Figures 1
to 5.

Referring to the first embodiment illustrated in the drawings, Figure
1 illustrates an acetabular cup assembly comprising a metal shell 1, within
which is fixedly secured an inner bearing 2. A locking ring 3 is in
position around the inner bearing and releasably locks the bearing around a
femoral head 4.

Referring to Figure 2, the inner bearing comprises a substantially
hemispherical portion 21 and a cylindrical apron 22. The apron has a
plurality of resilient leaves 23 formed by longitudinal slits 24, The
leaves are adapted to move outwardly to allow passage of the femoral head
into the inner bearing and also, when desired, to allow removal of the
femoral head. However, outward movement of the leaves is prevented when
the locking ring is snapped into position as described hereinafter.

DG:09121] *
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The outer surface of the bearing has a groove 25
running circumferentially around the apron and a
circumferential ridge 26 adjacent said groove. The
ridge is a section of increased diameter which
decreases sharply to form the groove 25 at its top end
and slopes gradually inwardly towards its lower end
terminating in another section of increased diameter
forming an outwardly projecting lip 27 at the distal
end of each leaf.

The inner bearing is fixedly secured within the
metal shell with aid of a circumferential notch 18
wnich lockingly engages with an appropriate lip or
flange 11 (Figure 5) on the inner surface of the metal
shell. Any other suitable means may be used for the
locking engagement of the bearing within the shell,

Referring to Figures 3, 4 and 5, the locking ring
3 has a substantially cylindrical configuration
terminating in an outwardly projecting lip 31 which
overlaps the peripheral edge of the metal shell 1 in
the locked position illustrated in Figure 1 and Figure
5.

The inner wall of the locking ring has a first
flange 32 and a szcond flange 33. The first flange is
adapted to péass over th: circumferential ridge on the
outer surfare of the inrer bearing in order to snap
into the groove 25 whor the locking ring is pushed over
the outer wall of the inner bearing to the locked
position. To ensure a secure latch the configuration
of the male flange 32 should preferably matchingly
conform to the female groove 25. Thus, in the
illustrated first embodiment the groove 25 is a full
round comncave and the flange 32 is a full round convex
of the same radius.

TR YN
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In the locked position the second flange 33 of the
locking ring butts against the distal end of each leaf.
Accordingly, to ensure a close-fitting touching
engagement the inner profile of the flange should match
the outer profile of the projecting lip 27 at the
distal end of each leaf. The resulting close
engagement prevents the leaves from moving outwardly
and locks the inner bearing around the femoral head

To allow simple and quick release of the femoral
head, wher desired, an annular gap 34 is provided
between the lip 31 and the adjacent periphery of the
metal shell 1. The prosthesis may be readily
disassembled by prying the 1lip 31 away from the shell
periphery using a suitable tool (not shown) inserted in
the annular gap.

Figure 6 illustrates an alternative and
particularly preferred embordiment in which the inner
surface of the locking ring has an additional convex
flange 35, located just above the second flange, which
convex flange engages with a coqperating concave groove
28 set in the projecting lip 27 of the inner bearing.
Additionally, the first flange 32' of the lockinhg ring
is a circular flap which lockingly engages with the
groove 25 in the inner bearing. Also the ridge 26' in
this embodiment is of substantially the same diameter
throughout its length and terminates in a further
concave groove 29 at its lower end. The other features
of this embodiment are similar to and have the same
reference numerals as like features in the embodiment
of Figures 1-5,

The cup assembly of the present invention, as
exemplified by the illustrated embodiments provides a
prosthesis which is secure against inadvertent
dislocation hut ‘is adapted for easy disassembly when
required.
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The claims defining the invention are as follows:

1. A three-component acetabular cup assembly for receiving and
releasably retaining the femoral head component of a prosthesis, said cup
assembly comprising:

a two component cup and a locking ring, in which said cup
comprises
(i) a metal shell defining an opening about a peripheral edge and
adapted to removably fit within the natural anatomical acetabulum, and
(ii) a cup-shaped inner bearing of substantially rigid plastic
fixedly secured within taid metal shell, the inner surface of said bearing
being substantially hemispherical with a cylindrical apron and adapted to
accept said femoral head, said apron having a plurality of resilient leaves
formed by longitudinal slits extending to a distal end, whereby said leaves
are adapted to move outwardly to allow passage of said femoral head into
said inner bearing; and
said locking ring is made from the same plastic as the inner
bearing and has a substantially cylindrical configuration terminating in an
outwardiy projecting 1ip which overlaps the peripheral edge of said metal
shell in the locked position, and also has projecting flange;, at least one
of which is adapted to snap into a groove in said cup so that when said
locking ring is pushed over the outer wall of said inner bearing it
prevents the leaves of said bearing from moving outward and thereby
releasably Tocks said bearing around said femoral head, there being an
annular gap left between said 1ip of the locking ring and the adjacent
periphery of the metal shell, whereby said locking ring may be readily
disengaged and sald femoral head removed while leaving said bearing fixedly
secured within said shell by prying said 1ip away from said shell periphery.
2. A cup assembly according to claim 1, in which said plastic is
ultra high molecular welght polyethylene.
3. A cup assembly according to claim 1 or 2, in which said metal is
a high strength chromium-cobalt-molybdenum alloy.

4. A cup assembly according to claim 3, in which the outer surface
of sald metal shell is highly polished.

KLN/17281
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5. A cup assembly according to any one of claims 1 to 3 in which
the outer surface of said cup-shaped inner bearing has a circumferential
ridge such that said groove runs around the apron and adjacent to said
ridge and said projecting flanges'comprise a first flange and a second
flange each located in the inner wall of said locking ring, said first
flange being adapted to pass over said ridge and snap into said groove
while the second flange butts against the distal end of each of said leaves.

6. A cup aSSembly'according to claim 5, in which the first flange
of the locking ring is a circular flap which lockingly engages with the
groove in said inner bearing. '

7. A cup assembly accordirg to claim 5, in which the inner surface
of said locking ring has an additional convex flange, located above satd
second flange, which convex flange engages with a co-operating concave
groove in the outWardiy projecting 1ip at the distal end of each leaf of
said fnner bearing. o _

8. A three-component cup assembly substantially as hereihbefore
described with reference to the accompanying drawings.

DATED this TENTH day of NOVEMBER 1989
Pfizer Hospital Products Group Inc

Patent Attorneys for the Applicant
SPRUSON & EERGUSON
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FIG3 3

FIG 5
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