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with notches on the stem base to prevent rotation of the cam during use. A stem extension Is connected to the stem base for
clamping engagement of the cam body therebetween. A transverse opening may be formed in the stem base for providing access
to the stem extension threads. The threads may then be malformed to prevent rotation of the stem extension relative to the

extension.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

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

OPIC - CIPO 191




(/i

CA 02416211 2003-02-06

Abstract

A femoral component for a knee joint prosthesis having a modular cam which may be
connected intraoperatively to provide posterior tibial subluxation resistance when the
posterior cructate ligament 1s sacrificed. The cam includes protrusions which engage
with notches on the stem base to prevent rotation of the cam during use. A stem
extension is connected to the stem base for clamping engagement of the cam body
therebetween. A transverse opening may be formed in the stem base for providing
access to the stem extension threads. The threads may then be maltormed to prevent

rotation of the stem extension relative to the extenstion.
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FEMORAL COMPONENT FOR A KNEE JOINT
PROSTHESIS HAVING A MODULAR CAM AND STEM

This 1s a divisional application of Canadian Patent Application 2.059,372 filed

January 15, 1992

Field of the Invention

This invention relates to a femoral component of a knee joint prosthesis and
has specific relevance to a femoral component having a modular cam for providing
posterior tibial subluxation resistance when the posterior cruciate ligament i1s

removed.

Background of the Invention

When performing a total knee arthroplasty it 1s beneficial to intraoperatively
decide on the viability of the posterior cruciate ligament. [f the posterior cruciate
licament 1s functional then a knee joint prosthesis utilizing the ligament may be used.
[f. however, the ligament 1s non-functional and 1s removed. a posterior cruciate
ligament substituting prosthetic knee joint may be desired to provide posterior tibial
subluxation resistance.

Heretofore, to accommodate the intraoperative decision described above, two
separate femoral components were required to be kept within the operating arena.
One solution to this problem is addressed in U.S. Patent 4,950,298. The "298 patent
discloses a modular knee joint prosthesis wherein an augmentation plate may be
connected during surgery to the femoral contact surface of a temoral component. The
plate provides augmentation ltor the distal end of the femur and includes a triangle
stop and transverse post which engages a ramp post on the tibial articulating surtace
to limit undesirable movement. A problem with the “298 patent 1s that the modular
plate component combines the distal augmentation with the triangie stop and there
may be instances where posterior subluxation resistance may be desirable without

distal augmentation of the femur.
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Summary of the Invention

The invention in one aspect provides a method of locking a threaded shaft to
an internally threaded bore on a prosthetic component, said method comprising the
steps of:

a. providing a prosthetic component having an integrally formed stem
base with an internally threaded bore:

b. providing an externally threaded stem extension for accommodation
within said threaded bore of said stem base;

C. providing an opening through said stem base 1n communication with
said threaded bore of said stem base;

d. turning said threaded stem extension into said threaded bore of said
stem base such that a portion of said threaded stem extension 1s adjacent said opening
in said stem base; and

. deforming the screw threads on said portion of said threaded stem
extension aligned with said opening such that the screw threads are dystunctional,
thereby preventing withdrawal of said stem extension from said stem base.

In a further aspect step e includes the steps of:

a. providing a device having a protrusion adapted for insertion into said
opening for contact with said threads;

b. applying pressure to said device such that said protrusion applies torce
against said threads to thereby deform said threads.

As described in detail hereafter a femoral component for the knee joint
prosthesis preferably includes a modular cam which may be connected
intraoperatively to the femoral component to engage a spine on the tibial articulate
surface to provide prosterior tibial subluxation without providing distal augmentation
of the femur. The cam includes a body having an opening therethrough to
accommodate a threaded portion of a stem extension and a cam bar extending
therefrom. The stem extension is turned into an internally threaded stem base on the
femoral component to secure the cam body therebetween. The cam bar extends in the

direction of the posterior condyles and engages the tibial articulating surtace to limit
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movement of the femoral component relative to the articulating surface. The stem
extension may be formed in a variety of lengths or shapes.

In the preferred embodiment. the stem extension 1s secured against rotation
relative 1o the stem by the use of locking threads on the post. Alternatively, a through
bore may be transverse to the stem of the femoral component and in communication
therewith, the transverse bore providing access to a portion ot the treads on the stem
extension when seated. A thread deforming tool engages a portion of the threads
through the transverse bore to deform a portion ot the threads to an extent that rotation
of the stem extension in either direction 1s prohibited. Rotation of the cam relative to

the femoral component 1s prevented by mutually engaging splines and grooves.

Brief Description of the Drawings

Fig. 1 1s a perspective view ol the femoral component, cam, and stem
extension of the preferred embodiment with a tibial articulate surtace shown in broken
lines for tllustrative purposes only.

Fig. 2 1s a rear end elevational view of Fig. 1.

Fig. 3 is a side elevational view ot Fig. 1.

Fig. 4 is an exploded view of Fig. 3.

Fig. 5 1s a sectional view of the invention illustrating an alternative method of
securing the post extension to the femoral component.

Fig. 6 1s a partial secuonal view ot g, 4.

Fig. 7 1s a perspective view of an alternative embodiment of the cam of the
ivention.

Fig. 8 is a sectional view taken along line 8 - 8 of Fig. 7.

Fig. 9 is a perspective view of a third alternative embodiment of the cam of the
invention.

Fig. 10 1s a sectional view taken along line 10 - 10 of Fig. 9.
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Description of the Preferred Embodiments

The preferred embodiments herein described are not intended to be exhaustive
or to limit the application to the precise forms disclosed. Rather, they are chosen and
described so that others skilled in the art might utilize the teachings contained herein.

Referring now to the drawings. femoral component 10 1s 1llustrated as
including a pair of convex articular surface defining elements 12, 14 which are
connected by a anteriorly situated patellar plate portion 16 comprising a bridge. The
convex articular surfaces are separated by a slot detined by laterally disposed
condyles 18, 20. The temoral component also defines a femoral bone contact surface
22. A stem base 24 extends upwardly trom the femoral contact surface 22 adjacent
patellar plate portion 16 and is integral with component 10. Stem base 24 1s internally
threaded and includes a plurality of notches 36 (only one shown) formed in 1ts upper
surface.

A stem extension 26 is provided and includes a male threaded end 27 and a
non-threaded end 31. Stem extension 26 1s provided for insertion into the
intramedullary canal of the femur. In practice, stem extension 26 may be of any
desired length. [t is most likely that a plurality of stem extensions having a variety of
lengths will be available during surgery to accommodate an intraoperative decision by
the surgeon on the appropriate stem length. Alternatively. a locking cap (not shown)
may be turned into stem base 24 when an extension is not required. Stem extension
26 is turned into threaded stem base 24 of the femoral component for connection of
the two stem portions. To prevent stem extension 26 {rom turning out of stem base
24. the threaded portions of stems 24 and 26 are formed with anti-reversible threading
or locking threads as are known n the industry.

Cam 28 includes as integral components a body 30 and a cam bar 32. An
opening 34 is tormed through cam body 30. In the preferred embodiment. the end ot
cam bar 32 spaced from opening 34 is inclined as illustrated 1n the figures. Cam 28 13
connected to the femoral component, at the option of the surgeon, by first aligning
opening 34 of cam 28 with the open end of stem base 24. The male threaded end 27
of stem extension is inserted into and turned within stem base 24 until the shoulder 25

of stem extension 26 compressively contacts the body of cam 28 about opening 34.
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As mentioned, the screw threads on stem extension 26 and those formed n stem base
24 may be formed to constitute a locking mechanism to secure stem extension 26
against rotation once scated. When connected to the femoral component in the manner
described, cam bar 32 extends towards condyles 12 and 14 for contact with the spine
of a tibial articulate surface (shown in broken lines only) to limit posterior subluxation
of the tibia (see IFig. 3). A pair of protrusions 38 (only one shown) extend from cam
body 30 in a downward direction as shown in Fig. 1 in mating engagement with the
notches in stem base 24 to prevent rotation of the cam relative to the femoral
component. In practice, protrusions 38 seat within notches 36 with close tolerance to
prevent cam 28 from axially rotating. The clamping engagement ot the cam body
between shoulder 25 of stem extension 26 and the upper surface of stem base 24
prevents inferior-superior movement of the cam.

An alternative embodiment of the femoral component of the invention 1s
Hlustrated in Figs. 5 and 6. In the alternative embodiment a pair of openings 40 are
formed in stem base 24 transverse to 1ts central opening. In use, after the stem
extension 26 has been secured to femoral component 10 in the manner described
above, the surgeon., deforms the threads of stem extension 26 aligned with openings
40 to such an extent that rotation of the stem in etther direction 1s prevented. 1t 1s
anticipated that, in use. a tool resembling a clamp will be developed for engagement
with the openings 40 to provide suffictent mechanical force to deform the threads.
Alternatively, a punch type device may be employed to detform the male threads when
struck.

It should be understood that the femoral component and stem extension of the
invention may be used with or without the cam. The determination of whether the
cam 1s required for a particular patient may be made mtraoperatively by the surgeon
prior to implanting the device.

An alternative embodiment ot the cam of the invention 1s 1lustrated 1n Figs. 7
and 8. Cam 42 includes a cylindrical body 44 with an arm 46 extending outwardly
therefrom for contact with the spine of a tibial articulate surtace to limit posterior
subluxation of the tibia. An upper wall 48 1s formed 1in body 44 and constitutes a

shoulder. In use, the cylindrical body of cam 42 slides around the outer periphery of
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the temoral stem in close tolerance therewith until shoulder 48 contacts the upper
surface of the stem. The stem base ot the temoral component is shghtly spaced from
the patellar plate to accommodate the cylindrical body of the cam thereabout. A stem

extension is turned into the femoral stem in keeping with the above disclosure to

N

secure the cam to the femoral component. The femoral component and stem
extension are not illustrated in Figs. 7 and 8 as it 1s thought to be understood and
redundant when taken with the above disclosure regarding Figs. 1 - 0.
A second alternative embodiment of the cam of the invention is illustrated in
Figs. 9 and 10. Cam 50 of Figs. 9 and 10 1s substantially similar to the cam ot Figs. 7
10 and 8 described above. Cam 50 includes a cvlindrical body 52 having a upper end
wall 54 with an opening thercthrough for accommodating the threaded end of a stem
extension (not shown). A pair of side walls 56 extending parallel and outwardly
therefrom. Side walls 56 are interconnected by a cross bar 38. Cross bar 58 is
adapted to contact the spine ol a tibial articulate surface to limit posterior subluxation
IS of the tibia. As with cam 42 of Figs. 7 and &, the cylindrical body of cam 50 is slide
over a stem of a femoral component until the upper surface of the stem contacts wall
54. The stem extension is turned into the femoral stem as described above. The side
walls 56 of the cam may provide lateral stability to the knee joint by contacting the
side walls of the tibial articulate spine (not shown). Anterior femoral movement is
2() limited by contact between the spine and cross bar 58. As with Figs. 7 and 8. the knee
joint including a tibial articulate surface and femoral component are not illustrated in
the interest of brevity but it is believed that the above descriptions provide a full and
complete disclosure ol the invention.
It should also be understood that the invention is not to be limited by the
precise form disclosed but rather may be modified within the scope ol the appended

claims.
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Claims:

1. A method of locking a threaded shaft to an internally
threaded bore on a prosthetic component, said method comprising the steps of:

(a)  providing a prosthetic component having an integrally
formed stem base with an internally threaded bore;

(b) providing an externally threaded stem extension for
accommodation within said threaded bore of said stem base;

(¢) providing an opening through said stem base in
communication with said threaded bore of said stem base;

(d) turning said threaded stem extension 1nto said threaded bore
of said stem base such that a portion of said threaded stem extension is adjacent said
opening in said stem base; and

(€) deforming the screw threads on said portion of said threaded
stem extension aligned with said opening such that the screw threads are

dysfunctional, thereby preventing withdrawal of said stem extension from said stem

base.

2. The method of claim 1 wherein step e includes the steps of:
(a) providing a device having a protrusion adapted for insertion
into said opening for contact with said threads;
(b) applying pressure to said device such that said protrusion

applies force against said threads to thereby detorm said threads.
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