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1
SYSTEMS AND METHODS FOR
PROSTHETIC KNEE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of pending U.S.
patent application Ser. No. 12/606,326 filed 27 Oct. 2009 and
is entitled SYSTEMS AND METHODS FOR MOBILE
BEARING PROSTHETIC KNEE, which is a non-provi-
sional of:

U.S. Provisional Patent Application No. 61/233,081 filed
11 Aug. 2009 and is entitled MOBILE BEARING PROS-
THETIC KNEE.

This application also claims benefit to:

Pending prior U.S. Provisional Patent Application No.
61/367,292 filed 23 Jul. 2010 and is entitled MOBILE
BEARING PROSTHETIC KNEE WITH VARUS/VAL-
GUS CONSTRAINT; and

Pending prior U.S. Provisional Patent Application No.
61/373,393 filed 13 Aug. 2010, and is entitled PROS-
THETIC KNEE WITH CAPTIVE TIBIAL INSERT.
Each of the above-referenced documents is herein incor-

porated by reference in its entirety.

BACKGROUND OF THE INVENTION

1. The Field of the Invention

The present invention relates generally to a total knee
replacement by using a prosthetic knee, and more particu-
larly, providing a more functionally correct motion of the
prosthetic knee similar to kinematic motion of a normal,
non-prosthetic knee, during knee flexion.

2. The Relevant Technology

One attribute of normal knee flexion is that, as the knee
flexes, the contact points of the femur on the tibia move
posteriorly. This posterior movement of the contact points is
known as rollback. Also, normal knee rollback is much more
pronounced on the lateral side of the knee than the medial
side, which results in femoral external rotation during knee
flexion.

Other prosthetic knees currently on the market do not use
two separate fully guided motion paths, and as a consequence
may not reproduce normal knee kinematics and need to use
wear components made of polyethylene, or similar material,
to accommodate the less-guided sliding that occurs during
knee flexion. These existing methods and procedures may not
be as effective as desired. There is a need to have a tibial insert
(also known and synonymously referred throughout the
specification and claims herein as a “tibial bearing”, “insert”,
“bearing insert”, or “tibial bearing insert™) of a prosthetic
knee roll back on a medial pivot axis causing greater rollback
on the lateral side than the medial side, like a normal, non-
prosthetic knee.

SUMMARY

Some embodiments set forth in this disclosure are summa-
rized below.

According to a first aspect, the present invention provides
aknee replacement system including: a femoral knee implant
including a pair of condyles and a bone facing side shaped to
lie against a resected surface of a femur; a tibial baseplate
including a tibia facing surface and a superior surface,
wherein the tibia facing surface is shaped to lie against a
resected surface of a tibia; a tibial bearing having a baseplate
facing side, a condylar articulation side, and a channel which
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2

passes through the tibial bearing along a direction generally
perpendicular to the baseplate facing side; a support post
assembly including a post which projects superiorly relative
to the superior surface of the tibial baseplate and extends
through the channel of the tibial bearing; and a structure
engaging the tibial baseplate and the tibial bearing to limit
motion between the tibial baseplate and the tibial bearing.

In an embodiment, the knee replacement system further
includes a first rotation axis extending through the tibial base-
plate and the tibial bearing substantially perpendicular to the
superior surface of the tibial baseplate and the baseplate fac-
ing side of the tibial bearing, the first rotation axis medially
displaced relative to the geometric centers of the tibial base-
plate and the tibial bearing, wherein the tibial bearing rotates
about the medial rotation axis during articulation of the knee
replacement system.

In an embodiment, the post is removably attachable to the
tibial baseplate.

In an embodiment, the support post assembly engages with
the femoral implant to provide varus/valgus stability to the
femoral implant.

In an embodiment, the support post assembly includes a
sleeve removably mounted onto the post and rotatable about
the post. The embodiment may further include a second rota-
tion axis separate from and not co-axial with the first rotation
axis, wherein the sleeve rotates about the second rotation axis.
During articulation of the knee replacement system the tibial
bearing rotates relative to the tibial baseplate in a first direc-
tion and the sleeve rotates about the post in a second direction,
the second direction opposite from the first direction. The
embodiment may further include a second rotation limiting
mechanism, wherein the second rotation limiting mechanism
limits the rotation of the sleeve relative to the post.

In an embodiment, the structure projects superiorly from
the baseplate superior surface. The structure may directly
contact a wall of the channel to limit rotation of the tibial
bearing relative to the tibial baseplate.

In an embodiment, the post is unrotatable relative to the
tibial baseplate.

In an embodiment, the post is attached to the tibial base-
plate through a Morse taper fitting.

In an embodiment, the post comprises a key feature and the
tibial baseplate comprises a corresponding key feature,
wherein the key features directly engage each other to prevent
rotation of the post relative to the tibial baseplate.

In an embodiment, the support post assembly directly con-
tacts the femoral implant to provide varus/valgus stability to
the femoral implant.

In an embodiment, the femoral component comprises first
and second intercondylar walls, wherein the support post
assembly contacts at least one of the intercondylar walls to
provide varus/valgus stability to the femoral implant.

In an embodiment, the position of the tibial bearing is fixed
relative to the tibial baseplate during articulation of the knee
replacement system. The post may be removably attachable
to the tibial baseplate. The support post assembly may engage
with the femoral implant to provide varus/valgus stability to
the femoral implant. A sleeve may be removably mounted
onto the post and rotatable about the post.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the present invention will now be
discussed with reference to the appended drawings. It is
appreciated that these drawings depict only typical embodi-
ments of the invention and are therefore not to be considered
limiting of its scope.
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FIG. 1 illustrates a perspective view of the prosthesis, with
a femur, a tibia, a tibial baseplate, a tibial insert, a femoral
implant and a reference arrow diagram;

FIG. 2 illustrates an exploded perspective view of the pros-
thesis of FIG. 1 with the femur, the tibia, the tibial baseplate
with a tibial baseplate aperture, the tibial insert with a tibial
insert boss and a tibial insert hole, the femoral implant, and a
cam post with an outer sleeve;

FIG. 3 illustrates a cross sectional side view of the pros-
thesis of FIG. 1 with the femur, tibia, tibial implant, tibial
insert, femoral implant, and the cam post with the outer
sleeve;

FIG. 4 illustrates a perspective top view of one embodi-
ment of the tibial baseplate of FIG. 1 with the tibial baseplate
cavity for retention of a boss of the tibial insert, and a tibial
baseplate hole for passage of the cam post, on a tibial base-
plate bearing surface, a keel extending into the tibia and at
least one wing;

FIG. 5 illustrates a perspective bottom view of the tibial
baseplate of FIG. 4 with the at least one wing, the keel, the
tibial baseplate aperture and the tibial baseplate cam post
aperture;

FIG. 6 illustrates a perspective top view of a different
embodiment of the tibial baseplate of FIG. 1 with the tibial
baseplate aperture and a tibial baseplate cam post aperture on
a tibial baseplate bearing surface, a keel and at least one peg;

FIG. 7 illustrates a perspective bottom view of the tibial
baseplate of FIG. 6 with the at least one peg, the keel, the tibial
baseplate aperture and the tibial baseplate cam post) aperture;

FIG. 8 illustrates a perspective top view of the tibial insert
of FIG. 1 with articulating surfaces, a tibial insert notch on the
posterior side to allow retention of the posterior cruciate
ligament (PCL), a boss and a tibial insert channel;

FIG. 9 illustrates a perspective bottom view of the tibial
insert of FIG. 8 with the tibial insert channel, the boss, the
tibial insert notch, a baseplate facing surface and an axis of
rotation generally in the center of the boss;

FIG. 10 illustrates a top view of the tibial insert of FIG. 8
with the articulating surfaces, the notch and the channel;

FIG. 11 illustrates a perspective front view of the femoral
implant of FIG. 1 with condyles for articulation with the tibial
baseplate, a cam feature for interaction with the cam post and
a trochlear notch;

FIG. 12 illustrates perspective back view of the femoral
implant of FIG. 11 with a femoral implant opening for
engagement with the cam post, a condyle gap between the
condyles and condyles;

FIG. 13 illustrates an exploded perspective view of the cam
post of FIG. 2 with a cam post core and an outer sleeve;

FIG. 14 illustrates the cam post of FIG. 13 with the outer
sleeve at least partially encircling the cam post core;

FIG. 15 illustrates a perspective view of an alternate
embodiment of the prosthesis with a femur, a tibia, femoral
implant, a cam post a tibial insert and a tibial baseplate;

FIG. 16 illustrates a cross sectional side view of the pros-
thesis of FIG. 15 with the femoral implant the cam post, the
tibial insert and the tibial baseplate;

FIG. 17 illustrates a perspective back view of the femoral
implant of FIG. 15 with a cam feature, condyles, and a femo-
ral opening;

FIG. 18 illustrates a perspective bottom view of the tibial
baseplate of FIG. 15 with a keel (smaller than the keels of
FIGS. 4-7), at least one peg, a cavity to receive a boss of the
tibial insert and tibial facing side and a notch on the posterior
side for retention of the PCL;

FIG. 19 illustrates a perspective top view of the tibial insert
of FIG. 15 with articulating surfaces to interact with the
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condyles of the femoral implant of FIG. 17, a boss to interact
with the cavity of the tibial baseplate of FIG. 18, a medial
peak, a tibial insert channel for passage of the cam post, and
anotch on the posterior side of the tibial insert for retention of
the PCL;

FIG. 20 illustrates a top view of the tibial insert of FIG. 19
with a channel, a notch and articulating surfaces;

FIG. 21 illustrates a side view of the cam post of FIG. 15
with a cam post body superior end and an inferior end with a
groove between the superior and inferior ends and a cam post
boss extending inferiorly from the inferior end of the cam
post;

FIG. 22 illustrates a perspective front view of the cam post
of FI1G. 21,

FIG. 23 illustrates an exploded perspective back view of an
alternate embodiment of the prosthesis of FIG. 1 with a
femur, a tibia, femoral implant, a cam post, a tibial insert and
a tibial baseplate;

FIG. 24 illustrates a cross sectional side view of the pros-
thesis of FIG. 23 with a femoral implant, a cam post, a tibial
insert and a tibial baseplate;

FIG. 25 illustrates a perspective back view of a femoral
implant with a femoral opening engaging the cam post and
opening walls for stabilization of the cam post and the pros-
thesis;

FIG. 26 illustrates a perspective view of the cam post of
FIG. 23 with a cam post core with a snap feature for engaging
a cam post sleeve;

FIG. 27 illustrates a side view of an alternate embodiment
of'a cam post of FIG. 26 with a cam post sleeve and a cam post
core the cam post core having a ridge to prevent movement of
the cam post sleeve after it engages the cam post core;

FIG. 28 illustrates slightly different embodiment of the
prosthesis of FIG. 23 (the only difference is in the cam post of
FIG. 26) showing the cam post of FIG. 27;

FIG. 29 illustrates an exploded perspective back view of an
alternate embodiment of the prosthesis of FIG. 1 with a
femur, a tibia, a femoral implant, a tibial insert, a tibial base-
plate, a cam post and a hinge block which slides around the
cam post;

FIG. 30 illustrates a cross section side view of the prosthe-
sis of FIG. 29 with the femoral implant secured to the femur,
the femoral implant engaging the hinge block, the hinge block
around the cam post, the condyles of the femoral implant
articulating against the tibial insert, the tibial insert engaging
the tibial baseplate and the tibial baseplate secured to the
tibia;

FIG. 31 illustrates a perspective back view of the femoral
implant of FIG. 29 with condyles, an opening, opening walls
to restrain varus/valgus movement, and an eccentric pin to
pass through an opening in the hinge block to stabilize the
hinge block (and the prosthesis) within the femoral implant;

FIG. 32 illustrates a perspective view of the hinge block
and cam post of FIG. 29 with the hinge block with a first bore
running superiorly/inferiorly for engaging the cam postand a
second bore running medial/laterally for engaging the eccen-
tric pin of the femoral implant;

FIG. 33 illustrates a perspective exploded view of an alter-
nate embodiment of a knee prosthesis implanted in a femur
and a tibia, the prosthesis including a femoral implant, a tibial
bearing insert, a cam post assembly, and a tibial baseplate;

FIG. 34A is an anterior perspective view of the femoral
implant of FIG. 33; FIG. 34B is a medial side view of the
femoral implant of FIG. 33; FIG. 34C is an anterior view of
the femoral implant of FIG. 33; FIG. 34D is an inferior view
of the femoral implant of FIG. 33; FIG. 34E is a posterior






