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(57) Abstract

A prothestic femoral component of tricompartmental form has tibial facet surfaces (21) of like spherical shape and a patel-
lar facet groove (31) of circular arcuate longitudinal shape, the latter having a slightly larger radius of curvature than the former,
by about 1.2:R, and with the centre of curvature (34) of the latter being respectively off-set by about 0.4R and 0.6R superiorly and
anteriorly relative to those (26) of the former as seen in a lateral aspect.




applications under the PCT.

DE*

+

any such designation has effect in other States of the former Soviet Union.

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphiets publishing international

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Bravil

Canada
Central African Republic
Congo
Switzerland
Cote d'lvoire
Cameroon
Czechoslovakia
Germany
Denmark

Spain

Finland

France

Gabon

United Kingdom
Guinca

Greece

Hungary

htaly

Japan

wi

D itic People’s R

of Korca
Republic of Korea
Licchtenstein

Sri Lanka
Luxembourg
Monaco

Madagascar
Mali
Mongolia
Mauritania
Malawi
Netherlands
Norway
Poland
Romania
Sudan
Sweden
Senegal
Soviet Union
Chad

Togo

United States of America

Any designation of “SU” has effect in the Russian Federation. It is not yet known whether

)



WO 92/03108 PCT/GB91/01446

05

10

15

20

25

30

-1 -

PROSTHETIC FEMORAL NENT.

This invention concerns prosthetic femoral components of
tricompartmental form for replacement of the patellar facet and
both tibial facets of the distal femur.

Components of this kind have been in routine use for some
years, typically, although not exclusively, for total knee joint
replacement in association with other components to replace the
femoral facets of the proximal tibia and also the femoral facet
of the patella. However, there is a current concern with the
rates of failure found to arise with such other components due to
various causes.

An object of the present invention is to reduce these failure
rates and pursuit of this objective finds its basis in an
on-going programme of development and analysis which began in the
early 1970s. The first practical result of this programme was a
proposal for an improved knee joint device, described in
GB Patent No. 1,534,263, involving femoral, tibial and meniscal
components co-operable to allow movement closely simulating that
of the natural joint in flexion-extension and, at the same time,
congruence at the articulation interfaces of the device. A
feature of this proposal was that the femoral components could
have spherically shaped tibial facets.

It has, since then, been found that the tibial facets in the
natural femur in fact closely approximate spherical shaping.
More recently, it has been found that the sulcus of the trochlea,
the base of the patellar facet of the distal femur, closely
approximates circular arcuate shaping in the sagittal plane.
Most recently, it has been found that there is a sufficiently
predetermined relationship between the dimensions and spacing of
these shapings to allow adoption of the same in a
tricompartmental femoral component.

One benefit of such a component is that it further extends
the possibilities for knee joint replacement while attaining
benefits similar to those of the above mentioned patent, that is
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to say, a capability for closer simulation of natural femor&]
shaping as well as close simulation of natural movement with a
high degree of congruence at articulation interfaces. Another
benefit is that production of such a component is facilitated by
simplification of its geometry relative to prior art
tricompartmental femoral components in current use whereby, when
made in metal as will normally be the case, the former is more
readily amenable to finish machining while the latter is usually
polished directly from a cast form.

In any event, a tricompartmental femoral component according
to the present invention comprises an integrated body defining
two articulation surfaces of spherical shape in spaced
side-by-side disposition to assume the roles of respective tibial
facets, and a further articulation surface in the form of a
groove extending longitudinally in off-set manner sagittally
between said two surfaces to assume the role of patellar facet,
said groove having circular arcuate longitudinal shape.

In terms of dimensions, the spherical shapes are preferably
of the same radius of curvature as each other and the circular
arcuate shape is of the same order of radius. As presently
contemplated the arcuate shape will normally be of greater radius
than the spherical shape by a minor proportion of the latter,
suitably at about 1.2:1.

In terms of spatial relationship, the centres of the
spherical shapes are coincident as seen in a lateral aspect, with
the centre of the arcuate shape being relatively off-set by about
0.4R superiorly and 0.6R anteriorly, where R represents the
radius of the spherical shapes, and the arcuate shape is
essentially centrally located between the spherical shapes when
viewed along a sagittal direction with the centres of the latter
spaced by about 2.3R.

The transverse cross-section of the groove may be of
circular, rounded triangular or other shape to accommodate the
natural patella or a patellar component.
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These features of the present invention are exemplified by
way of an initial embodiment of the latter illustrated in the
accompanying drawings, in which:-

Figures 1, 2 and 3 diagrammatically illustrate the same
respectively in a cross-section taken at 1-1 in Figure 3, front
elevation and rear elevation.

The illustrated component embodiment is denoted generally
at 10 and is essentially comprised of three parts 20,30,20.

Parts 20 are of 1like form and correspond with
unicompartmental femoral components according to Patent
Specification No. GB 2215610A with each having a spherical
articulation surface 21 to act as a tibial facet and a remaining
surface 22 adapted for securement with bone. Surface 22 has
spherical and planar portions 23,24 as taught by said
Specification and may also, as indicated in broken outline in
Figure 1, have a pin 25. Parts 20 are of generally strip form
disposed in spaced side-by-side manner, interconnected by way of
part 30.

Part 30 is also of general strip form and it is disposed in
side-by-side manner between parts 20, but off-set in a generally
longitudinal sense relative to the strip forms. Part 30 is
longitudinally curved in circular arcuate manner and defines a
grooved articulation surface 31 on the same side of the component
as surfaces 21, which surface acts as a patellar facet. This
grooved surface 31 has a circular arcuate cross-sectional shape.
The remaining surface 32 has a substantially cylindrical shape,
although the free end portion at 33 is straightened to a planar
form diverging slightly from a disposition parallel with the
planar portions of surfaces 22.

In one size of this embodiment the spherical and arcuate
surfaces 21 and 31 have respective radii of 24 mm and 28 mm, the
respective centres 26 and 34 are spaced by 10 mm vertically
and 14 mm horizontally as seen in Figure 1, and the centres 26
are spaced by 45 mm as seen in Figure 2. The cross-section of
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surface 31 has a radius of 25 mm. The divergence between surfade
portions 24 and 33 is about 3°.

These details relate to other dimensions proportioned
essentially as illustrated, with part 30 having a width of 25 mm
as seen in Figure 2, and suit a particular size of knee. Other
sizes of knee may be catered for on a simple proportionate
basis. Alternatively, other sizes may involve proportionate
changes only in part, to embrace the relative spacing of
surfaces 21 and 31, but without corresponding changes in
curvature for such surfaces.

Application of an embodiment such as illustrated can be
effected by modification of the techniques proposed for a
uﬁicompartmenta] femoral component in the above-mentioned
Specification. Certainly parts 20 can be applied in this way
with femoral site preparation in the areas concerned being
coordinated by way of an intramedullary nail as a reference
member for the relevant tooling. Site preparation to receive
part 30 can be similarly coordinated in that it involves rotary
and plane cutting, suitably with end mills, of predetermined
geometry relative to such a reference member.

The geometry of the embodiment is equally such that component
production is facilitated. This is particularly so for the
articulation surfaces which can be finish machined by simple
individual rotary actions about the respective centres. This
contrasts with prior art fricompartmental femoral components
which currently involve arcuate profiles involving three, four or
more successively different curvatures which are to be smoothly
blended at each curvature transition and not readily amenable to
such production.

For the purposes of total knee joint replacement the proposed
component is preferably deployed in association with tibial and
meniscal components in general accordance with the above-mentioned
Patent, and particularly with co-pending UK Patent Application
No. 9013025.3. Also, a cooperating patellar component preferably
accords with co-pending UK Patent Application No. 9018737.8.

"
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CLAIMS
1. A prosthetic femoral component of tricompartmental form
comprising an integrated body defining two articulation surfaces
of spherical shape in spaced side-by-side disposition to assume
the roles of respective tibial facets, and a further articulation
surface in the form of a groove extending Tlongitudinally in
off-set manner sagittally between said two surfaces to assume the
role of patellar facet, said groove having circular arcuate
longitudinal shape.
2. A component according to Claim 1 wherein said two surfaces
are of the same radius of curvature and said circular arcuate
shape is of the same order of radius.
3. A component according to Claim 2 wherein said arcuate shape
radius is larger than that of said two surfaces by a small
proportion of the latter.
4. A component according to Claim 3 wherein said radii are in a

ratio of about 1.2:1.

5. A component according to any one of Claims 1 to 4 wherein
said two surfaces are coincident as seen in a lateral aspect.

6. A component according to Claim 5 wherein said further surface
is disposed centrally between said two surfaces.

7. A component according to Claim 5 or 6 wherein the centre of
curvature of said further surface is respectively off-set by
about 0.4R and 0.6R superiorly and anteriorly relative to the
centres of curvature of said two surfaces as seen in a lateral
aspect, where R is the radius of curvature of said two surfaces.
8. A component according to Claim 5, 6 or 7 wherein the centres
of curvature of said two surfaces are spaced by about 2.3 times
the related radius of curvature.

9. A component according to any preceding claim wherein said
further surface groove has a circular arcuate cross-sectional

shape.




WO 92/03108 PCT/GB91/01446

1/1
30}
203 20
33 /
Y TN
32
== . ———
Fig.2
yai 21
W v W\ 20
23 30
{ 33
’L./ 2
32




INTERNATIONAL SEARCH REPORT PCT/GB 91/01446

International Application No

1. CLASSIFICATION OF SUBJECT MATTER  (if several classification symbols apply, indicate allé
According to International Patent Classification (IPC) or to both National Classification and IPC

Int.C1. 5 A61F2/38

11, FIELDS SEARCHED
Minirum Documentation Searched’
Classification System Classification Symbols
Int.C1. 5 A61F

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Inciuded in the Fields Searched?

HI. DOCUMENTS CONSIDERED TO BE RELEVANT?

Category ° Citation of Document, i with indication, where appropriate, of the relevant passages 12 Relevant to Claim NoJ3
Y FR,A,2 172 104 (SULZER A. G.) 28 September 1973 1,9
see claims; figures
Y FR,A,2 465 470 (GAUTHIER) 27 March 1981 1,9
see claim 1; figure 8
A US,A,4 340 978 (BIOMEDICAL ENGINEERING CORP;) 27 1,2,5
July 1982

see column 7, 1ine 54 - column 9, line 17;
figures 7,22,23

A US,A,4 215 439 (GOLD ET AL.) 5 August 1980 -
A US,A,4 094 017 (MATTHEWS ET AL.) 13 June 1978 -
° Special categories of cited documents : 10 *T* later document published after the international filing date
A document defining the general state of the art which is not or priority date and not 1n conflict with the ap lication but
considered to be of particuiar relevance ;‘;m‘z:n erstand the principle or theory underlying fhe
~E* earlier document but published on or after the international “X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to
1~ document which may throw doubts on priority claim(s) or involve an inventive step
which is cited to establish the publication date of another #y* document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the
»O* document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
ments, such combination being obvious to 2 person skilled

other means L
P document published prior to the international filing date but in the art.

later than the priority date claimed #&* document member of the same patent family

IV. CERTIFICATION

Date of the Actual Completion of the International Search Date of Mailing of this International Search Report
26 NOVEMBER 1991 33,1% ¢
International Searching Authority Signature of Authorized Officer \‘/] \
EUROPEAN PATENT OFFICE VILLENEUVE J.M.lLA [ M A
d—

Form PCT/ISA/210 (second sheet) (January 1985)




EPO FORM P0479

ANNEX TO THE INTERNATIONAL SEARCH REPORT
ON INTERNATIONAL PATENT APPLICATION NO. gﬁ 9101;:3381

This annex lists the patent family members relating to the patent decuments cited in the above-mentioned international search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 26/11/91

Patent document Publication Patent family Putlication
cited in search report date member(s) date
FR-A-2172104 28-09-73 CH-A- 548202 30-04-74
AT-B- 323316 10-07-75

BE-A- 795410 14-08-73
GB-A- 1371317 23-10-74
NL-A- 7202790 20-08-73

FR-A-2465470 27-03-81 None
US-A-4340978 27-07-82 Us-A- 4309778 12-01-82
AT-T- E7456 15-06-84

CA-A- 1176004 16-10-84
CA-A- 1169201 19-06-84
EP-A,B 0021421 07-01-81
JpP-C~ 1210110 29-05-84
JP-A- 56083343 07-07-81
JP-B- 58048180 27-10-83

US-A-4215439 05-08-80 None

US-A-4094017 13-06-78 CH-A- 618874 29-08-80
DE-A- 2805744 24-08-78
FR-A,B 2380769 15-09-78
GB-A- 1545458 10-05-79
JP-A- 53103695 09-09-78

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

