Office de la Proprieté Canadian CA 2459149 C 2007/10/02

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 459 149
Findustrie Canada Industry Canada a2 BREVET CANADIEN
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1994/05/02 (51) ClLInt./Int.Cl. A67F 2/36 (2006.01)
(41) Mise a la disp. pub./Open to Public Insp.: 1995/01/02 (72) Inventeurs/Inventors:
“1; . HELDRETH, MARK A., US;
(45) Date de délivrance/lssue Date: 200/7/10/02 HILEMAN. DALE E.. US:
(62) Demande originale/Original Application: 2 122 691 VANSICKLE, JAY T.. US
(30) Priorité/Priority: 1993/07/01 (US08/085,714) (73) Propriétaire/Owner:

ZIMMER TECHNOLOGY, INC., US
(74) Agent: GOWLING LAFLEUR HENDERSON LLP

(54) Titre : PROTHESE DE TIBIA
(54) Title: TIBIAL PROSTHESIS

(57) Abréegée/Abstract:

A modular tibial prosthesis contains a dovetall mechanism (4, 5 & 14) and a posterior tongue (15) and groove (8) arrangement.
The dovetall mechanism cooperates with a reinforcing component (22) to allow alternate use of a spined component (20) with the
same base plate (1).

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02459149 2004-03-02

ABSTRACT OF THE DISCLOSURE

A modular tibial prosthesis contains a dovetail
mechanism (4, 5 & 14) and a posterior tongue (15) and
groove (8) arrangement. The dovetail mechanism cooperates
with a reinforcing component (22) to allow alfernate use

of a spined component (20) with the same base plate (1).
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TIBIAL PROSTHESIS

This is a divisional of Canadian Patent Application

Serial Number 2,122,691 filed May 2, 18994,

BACKGROUND OF THE INVENTION

This invention relates to a prosthétic device for
replacing the proximal tibial surface of a knee joint.
More particularly 1t relatés to a means for attaching the
components of a modular tibial prostheses to one another.

Modular tibial prostheses having a base plate and a
separate articular surface component require a reliable
means for attaching the articular surface component to
the base plate. Ideally, the attachment means will
provide easy assembly and prevent both sliding and
separation Dbetween the plate and articular surface
component. It 1s important that while achieving secure
fixation the attachment means does not incorporate

features that unnecessarily weaken the plate or articular

surface component. These goals are particularly difficult

to achieve in constrained knee designs which can transmit

significant tilting loads to the articular surface

component through a spine.

SUMMARY OF THE INVENTION

The present divisional case is particularly directed
to a prosthetic implant for the knee comprising: a
tibial base plate having a generally planar top surface;

a tibial articular surface component having an upper

surface and a lower surface; a spine extending upwardly

from the upper surface, the spine containing a post hole,

the post hole opening onto the lower surface; a

reinforcing component having a base portion with a top

and a bottom, the base portion having a post extending

-1-
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upwardly from its top, the post adapted to fit within the
post hole. | ' '

In a preferred embodiment the prosthetic lmplant

further 1includes a screw and wherein the articular

surface COmponent contains a Eole extending completely
through it from the upper surface to the lower surface
and the reinforcing component contains a hole extending
through it from its top to its bottom and the base plate
co‘ntain_s a hole in its top surface such that when the
post is placed in the post hole and the articular surface
component is placed on the base plate the screw can be
placed through the holes 1n all three components
simultanecusly, the screw passing through the hole in the
articular component and coming to bear on the reinforcing
component 1in order to press the reinforcing component
tightly against the base -plate when the screw 1is
tightened. ' '

The iImplant may also further include a dovetail

"t

extending upwardly from the top surface of the base plate

and wherein the base portion of the reinforcing component
contains a clearance slot adapted to fit over a portion
of the dovetail without engaging the dovetail when the
post 1s placed in the post hole énd the articular surface

component 1s placed on the base plate.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a top view of a tibial base plate.
FIG. 2 1s a section view of the tibial base plate of
FIG. 1 cut along section line A-A.

FIG. 3 1s a side view of an articular surface

component.

FIG. 4 1is a top view of the component of FIG. 3.

FIG. 5 1s a bottom view of the component of FIG. 4.
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FIG. 6 is a section view of the articular component
being placed on the tibial base plate, the components
being cut along section lines A-A and B-B.

FIG. 7 is a section view similar to FIG. 6 showing

the components fully assembled.

FIG. 8.1s a bottom view of an alternative embodiment

0of the articular surface component.

FIG. 9 1is a section view of the component of FIG. 8
cut along section 1line C-C, the figure also showing a
bolt. '

FIG. 10 is a bottom view of a reinforcing component.

FIG. 11 is a side view of the componeﬁt of FIG. 10.

Fig. 12 is a side view of a stem extension.

DETAILED DESCRIPICN OF THE INVENTION

ﬂ#—wmmm—-ﬂm#_

Referring to FIGS. 1 and 2, a tibial base plate 1

has a top surface 2 and an upwardly extending rail 3
around the periphery of the top surface 2. Also extending
upwardly from the plate 1 top surface 2 1s a two-segment
dovetail comprising first 4 and second 5 segments. The
rail 3 merges with the second segment 5 to elilminate

notches in the posterior region of the plate 1 that could

weaken the plate 1. The first segment 4 includes
converging sides defining a lead-in -angle. The first
segment has a dovetail axis to which the converging sides
converge to form the lead-in angle. The lead-in angle can
vary from 1 to 179 degrees but 1s preferably about 32
degrees. The second segment 5 also includes converging
sides converging to the same dovetail axis as the first
segment and defining a lead-in angle. Howevér, the second
segment 5 sides are offset outwardly with respect to the
first segment 4 sides and are therefore not co-linear
with the first segment 4 sides. The first and second

dovetail segments blend at a shoulder 6 to form a
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continuous, two-segment dovetail. Preferably the lead-in

angle of the second segmentt5 is the same as the lead-in
angle of the first segment 4 The two-segment dovetail
allows the continuous rail while maintaining dovétail
engagement posteriorly, due to the offset of the second
segment 5. It simultanecusly minimizes the dimensions of
the first, anterior, doiretail segment 4 to reduce the
requisite dovetail groove in the articular component.
This results 1in a stronger articular component with
improved resistance to material cold flow. The two-
segment dovetail has a dovetail angle 7 which can vary
from 1 to 89 degrees but preferably is about 45 degrees.
I.n. the preferred embodimenlt the dovetail angle 7 1is the
same for both t.he first 4 and second 5 segments. The
preferred embodiment also contains a posterior groove 8§,
formed as an undercut in a widened portion 9 of the
posterior part of the rail 3. The base plate 1 1s
preferably formed made of metal to provide a strong and
rigid support for the articular surface component.-

Figs 3-5 depict an articular surface component 10
which attaches to the top surface 2 of the _tibial base
plate 1. The articular component has an upper surface 11
for articular engagement with a femoral component and a
lower Surface 12'. for matingly engaging the top surface Z
of the plate 1. A stepped edge 13 around the periphery
of the articular component 10 1s adapted to engage the
rail 3 to resist outwalrd migration of the component when
it is compressively loaded. A two-segment dovetail slot
14 corresponding to the two~segmént dovetail 1s formed 1n
the lower surface 12. The preferred embodiment includes
a posterior tongue 15 adapted to engage the posterior
groove 8. The articular surface component 10 1is
preferably made from a polymer such as polyethylene which

has natural Jlubricity to aid 1in articulation with a

4.
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femoral component and which 1s elastically deformable to

allow the dovetall interface described below.

In use the articular. surface component 10 is
positioned with 1ts lower surface 12 in contact with the
top of the rail 3 and with the dovetail segments 4 and 5
in alig’nment' with the two-segment dovetail slot 14 as

shown in FIG. 6. With a downward and rearward force, the

-articular component 10 is urged 1nto engagement with the

plate 1. The two-segment dovetail slot engages the filrst
segment 4 first and then the second segment 5 and the
tongue 15 engages the groove 8. As the dovetail engages
the dovetail slot, the slot elastically deforms creating
reactive forces tending to move the articular component
forward, toward the front portion of the rail 18, and
downward, toward the top 2 of the plate 1. These forces
occur due to the lead-—in angle and dovetail angle. 7
respectively. These reactive forces are advantageously
distributed over both dovetail segments 4 and 5. As the
front edge 19 of the articular component. 10 clears the
rail 3, the articular component 10 moves to seat against

the plate 1. When the user removes the downward and

rearward force, the reactive .forces from the elastic
deformation of the articular component 10 cause the
articuiar component's lower surface 12 and front edge 19
to press firmly against the plate's top surface 2 and the

front portion 18 of the rail 3, respectively, as shown 1in

FIG. 7.

In an alternative embodiment, shown in FIGS. 8-12, a

spined articular component 20 includes a spine 21 for

constraining the motion of a femoral component. The
spined component 1s strengthened and further secured by a
reinforcing component 22. The reinforcing component 1is

preferably made from a metal to provide sufficient

strength and rigidity. The spined component contains a

5



10

15

- 20

25

30

CA 02459149 2004-03-02

recessed area 23 and a post hole 24 and a bolt hole 25.
The reinforcing component 22 comprises a base portion 26

having a top 27 and a bottom 28. A post 29 extends from

- the top 27 of the base portion 26. The bottom 28 contains

a clearance slot 30. A bolt hole 31 extends through the
base portion 26. The reinforcing component 22 fits within
the spined cdmponent 20 with the post 29 extending into
the post hole 24 and the base portion 26 within the
recess 23. The bolt hole 31 1n the base portion 26 aligns
with the bolt hole 25 in the spined component 20.

In use, the reinforcing component 22 1s placed
within the spined component 20 and then the spined
component 20 1is placed on the tibial base plate 1 as
described for the previous embodiment. However, the
clearance slot 30 of the rigid base portion 26 fits over
the first segment 4 of the dovetail and does not engage
it. The second segment 5 does engage the dovetail slot 14
and the tongue 15 engages the groove 8. When the spined
component 20 is seated on the base plate 1, the bolt
holes 25 and 31 align with a bolt hole 32 1in the base
plate 1. A bolt 33 is placed through the bolt holes 25,
31 and 32 to engage a nut, or preferably a threaded stem
extension 34, as shown' in FIG. 12. The bolt 33 passes
completely through the Dbolt hole 25 1in the spined
component 20 and abuts the base portion 26 of the
reinforcing component 22. When the bolt 33 is tightened,
the base portion 26 of the reinforcing component 22 1s
pressed tightly against the top 2 of the plate. Because

ity

of the close engagement of the post 29 and the walls of

the post hole 24, forces that would tend to displace the
spine 21 are transmitted to the post 29 and theiefore to
the plate 1. The reinforcing 'component 22 1n _' conjunction
with the engagement of the second dovetail segment 5 with

the dovetail slot 14 and the engagement of the tongue 15

-6-
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and groove 8 provides secure fixation of the spined

component 20 to the plate 1. This is because in order for

the spined component 20 to disengage from the base plate

1, it must be displaced in a tilting or sliding manner

which 1s prevented by the reinforcing component 22 and

bolt 33.
It will be understood by those skilled in the art

that the foregoing has described a preferred embodiment

of the present invention and that variations in design

and construction may' be made to the preferred embodiment

-

without departing from the spirit and scope of the

invention defined by the appended claims.
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CLAIMS

1. A prosthetic implant for the knee comprising:

a tibial base plate having a generally planar

top surface;

a tibial articular surface component having an

upper surface and a lower surface;

a spiline extending upwardly from the upper
surface, the spine containing a post hole, the post hole

opening onto the lower surface;

a reinforcing component having a base portion
with a top and a bottom, the base portion having a post

extending upwardly from its top, the post adapted to fit

‘within the post hole.

2. The implant of claim 1 further comprising a

screw and wherein the articular surface component

contains a hole extending completely through 1t from the
upper surface to the lower surface and the reinforcing
component contains. a hole extending through 1t from 1its
top to its bottom and the base plate contains a hole 1in
its top surface such that when the post is placed 1in the
post hole and the articular surface component 1s plated

on the base plate the screw can be placed through the

holes in all three components simultaneously, the screw
passing through the hole in the articular component and
coming to bear on the reinforcing component 1n order to
press the reinforcing cOmponent tightly against the base

plate when the screw is tightened.

3. The implant o©of claim 1 further comprising a

dovetail extending upwardly from the top surface of the
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base plate and wherein the base portion of the
reinforcing component contains a clearance slot adapted
to fit over a portion of the dovetail without engaging
the dovetail when the post is placed in the post hole and

the articular surface component 1is placed on the base

plate.
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