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(54) PROSTHETIC DEVICES

) We, NATIONAL RESEARCH DEVEL-
OPMENT CORPORATION, a British Corporation
established by Statute, of Kingsgate House,
66-74 Victoria Street, London, S.W.1, do
hereby declare the invention, for which we
pray that a patent may be granted to us, and
the method by which it is to be performed,
to be particularly described in and by the
following statement:—

This invention concerns prosthetic devices,
and more particularly endoprosthetic bone
joint devices. In fact the invention has been
developed initially for application to the
shoulder joint, but is considered applicable
to other joints as will be appreciated herein-
after.

The natural shoulder joint is generally of
ball-and-socket form but with relatively non-
congruous bearing surfaces. The ball is pro-
vided by the humeral head which normally
closely approximates to spherical shaping and
the socket is provided by the scapular glenoid
cavity which is of elongate shallow dished
shape with significantly less curvature than
the humeral head. This natural assembly
affords a large range of articulation and
allows movement of the centre of rotation,
while being stabilised and controlled by the
ligaments and musculature of the surrounding
capsule.

Endoprosthetic shoulder joint devices as
so far proposed and used in clinical practice
invariably seek to simulate the natural joint
by use of a simplified assembly of comple-
mentary spherically shaped bell-and-socket
components. While these devices have proved
‘useful in providing a viable and advantageous
surgical option in respect of some conditions,
the devices can be regarded as open to im-
provement. One factor giving rise to this
view is that each such device has a single
centre of rotation and for a given joint which
is to be replaced there will accordingly be a
single location for this centre to attain the
optimum- compatability with the relevant
bones and capsule. It follows that the surgeon
must seek to achieve this optimum location in
order to minimise the risk of possible dis-

advantageous consequences which can other-

wise occur. These consequences can involve
a limited range of articulation relative to that
which the device is designed to allow, dis-
location of the device, and mechanical failure
of the device such as loosening of its secure-
ment with the bones.

~An object of the present invention is to
provide an improved endoprosthetic bone
joint device which reduces the risk of such
consequences arising. To this end the inven-
tion provides a device comprising two com-
ponents respectively adapted for securement
to different bones of the relevant joint, and
respectivelyincluding male and female bearing
parts for mutual articulatory engagement, the
male part having a rounded convex bearing
surface, the female part having a compound
concave bearing surface including a cupped
area bounded by an annular troughed area,
and the curvature of said cupped area and the
curvature of said troughed area in a radially
transverse direction relative to its annular
shape each being no greater than the curvature
of said convex surface.

It is presently preferred that the convex
surface and the cupped area are spherically
shaped, and that the troughed area is cir-
cularly shaped in transverse cross-section,
with the radii of such shapings being sub-
stantially equal.

However, this is not essential and the last
two curvatures, and particularly that of the
cupped area, may be less than that of the
convex surface to more closely simulate the
lack of congruity in the surfaces of the cor-
responding natural joint. These possibilities
are of particular relevance to a situation
where the likelihood of dislocation is re-
duced by the provision of prosthetic liga-
mentous or other capsular elements.

Also, in application to a shoulder joint it is
presently preferred that the components with
the male and female bearing parts be re-
spectively associated with the humerus and
scapula, and that the securement adaptation
be generally in accordance with Patent No.
1,324,990. Again, this is not essential since a
so-called reverse anatomical configuration
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is poss1b1e as is different securement adapta-
tion.
“Advantage in use of the presént invention

“stems from the compound concave surface of

which the cupped area is intended to serve as

. a primary, normally-engaged bearing surface

relative to the male bearing part, while the
troughed area serves as a secondary surface

* with which the male bearing part can be

engaged for continued articulation in cir-
cumstances when a prior device can inhibit
articulation, dislocate, or unduly stress the
component securement.

In order that the invention may be more
fully understood, the same will now be
described, by way of example, with reference
to’ ‘the"accompanying drawings, in which:—

Figures 1 to 4 are respective side, front,
rear, and plan views of a scapular component
of a shoulder joint device according to the
invention; and

Flgures 5 and 6 are réspective front and
side views of an associated humeral com-
ponent,

The illustrated scapular component is
denoted generally at 10 and is of unitary con-
struction of plastics material comprising a
beéaring part 11 and a securement part 12.
The bearing part is symmetrical and is con-
veniently regarded as a generally frusto-
conical body formed with an inclined face
13 opposite to its base 14 so that its curved
surface 15 is generally triangular in opposed
side views, and in which the inclined face is
dished. This dishing provides a compound
concave bearing surface having a cupped area
16 bounded by an annular troughed area 17.
The cupped area is spherically shaped and is
of minor segmental extent, suitably of about
one third the area of a sphere. The troughed
area has circular arcuate cross-sectional
shape with the same curvature as, but lesser
extent than, that of the cupped area; the latter
area is more deeply located in the bearing
part relative to the inclined face than the
former area; and the mouth of the former
area is convergently inclined in conical
manner relative to the mouth of the latter.

The securement part 12 is in the form of a
web 18 extending from the base of the bearing
part. This web is disposed in the medial
plane of symmetry of the frusto-conical shape
of the bearing part, but is itself non-sym-
metrical in side view since it extends further,
in a radial direction from the bearing part
relative to the cupped area, at its edge 19
nearer the narrower side of the bearing part
than elsewhere. This web shape and location
in fact accords with the afore-mentioned
Patent No. 1,324,990.

The illustrated humeral component is
denoted generally at 20 and is of unitary metal
construction comprising a bearing part 21
and a securement part 22. The bearing part
consists of a part-spherically-shaped ball 23

connected through a neck portion 24 and
flange 25 to the wider end of a tapered
elongate stem 26, the stem - forming. the
securement part.

In ‘use of the illustrated device the com-

ponents are secured in similar manner to that

described in the afore-mentioned Patent
No. 1,324,990 and so that the head 23 is
normally in mutual articulatory engagement
with the cupped area '16. In this normal en-
gagement the device functions similarly to the
prior devices of simple ball- and socket form.
However, it will be appreciated that the

- present device differs by way of the troughed

secondary bearing surface area into which, as
noted above, the head can rock for contmued
articulatory engagement under conditions
which can otherwise give rise to undesirable
consequences with a prior device.

While the invention has been described with’

more particular reference to the illustrated
example, it is not intended that the invention
be construed as limited thereby. Thus, it has
been noted that the invention can be applied
to joints other than the shoulder, and it is
clear that other joints of ball-and-socket

form, such as the hip, are relevant in this

context. Also, yet other joints are of relevance
and continuing development of the invention
involves an elbow joint device.

WHAT WE CLAIM IS:—
1. An endoprosthetic bone joint device
comprising two components respectively
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adapted for securement to different bones of 100

the relevant joint, and respectively including
male and female bearing parts for mutual
articulatory engagement, the male part having
a rounded convex bearing surface, the female
part having a compound concave bearing
surface including a cupped area bounded by
an annular troughed area, and the curvature
of said cupped area and the curvature of said
troughed area in a radially transverse direc-
tion relative to its annular shape each being
no greater than the curvature of said convex
surface.

. 2. A device according to Claim 1 wherein
said convex surface is spherically shaped.

3. A device according to Claim 2
wherein said cupped area is spherically
shaped and said troughed area is circularly
shaped in transverse cross-section, the radii
of such shapings being substantially equal
to that of said convex bearing surface.

4. A device according to Claim 1, 2 or 3

wherein said cupped area is more deeply
located than said troughed area in said female
bearing part.
. 5. A device according to Claim 4 wherein
the mouth of said troughed area is con-
vergently inclined in conical manner relative
to the mouth of said cupped area.

6. A device according to any precedmg
claim wherein the arcuate extent of said
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troughed area in said radially transverse
direction is less than the arcuate extent of
said cupped area.

7. An endoprosthetic shoulder joint device
according to any preceding claim wherein
said components having said male and female
bearing parts are respectively adapted for
securement to the humerus and scapula.

8. A device according to Claim 7 wherein
said female bearing part is in the general
form of a symmetrical frusto-conical body

- having an inclined face opposite to its base,

said inclined face being dished to define said

concave surface, and wherein said female

bearing part is adapted for securement to the
scapula by the provision of a member pro-
jecting therefrom in the medial plane of said
body.

9. An endoprosthetic bone joint device
substantially as herein described with refer-
ence to the accompanying drawings.

G. PARKER,
Chartered Patent Agent,
Agent for the Applicants.

Printed for Her Majesty’s Stationery Office by Burgess & Son (Abingdon), Ltd.—1980.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.

15

20



1576111 COMPLETE SPECIFICATION

This drawing is a reproduction of
1 SHEET the Original on a reduced scale




