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PATELLAR PROSTHESES AND
INSTRUMENTATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a non-provisional of:

U.S. Provisional Patent Application No. 61/442,661, filed
Feb. 14, 2011, which is entitled ANATOMIC PATELLAR
PROSTHESIS; and

U.S. Provisional Patent Application No. 61/479,173, filed
Apr. 26, 2011, which is entitled INSTRUMENTS AND
METHODS FOR MULTI-PLANAR PATELLAR PROS-
THESES; and

U.S. Provisional Patent Application No. 61/512,296, filed
Jul. 27, 2011, which is entitled INSTRUMENTS AND
METHODS FOR ORTHOPEDIC RESECTION.

This application claims priority to and benefit of pending
U.S. patent application Ser. No. 13/367,192, filed Feb. 6,
2012 contemporaneously herewith, which is entitled PATEL.-
LAR PROSTHESES AND INSTRUMENTATION and
which is owned by the same owner of this application.

The above-identified documents are incorporated herein
by reference.

FIELD OF THE DISCLOSURE

This disclosure relates to systems, methods and instrumen-
tation for total knee arthroplasty. More specifically, this dis-
closure relates to implantable patellar prostheses, instrumen-
tation for patellar reaming and resection, and methods for
patellar arthroplasty.

BACKGROUND OF THE INVENTION

Patellar arthroplasty may be performed to treat cartilage
damage, arthritis, or injury to the patellofemoral joint. In a
patellar arthroplasty, a portion of the patella is replaced with
a patellar implant or prosthesis. The prosthesis may have a
posterior-facing bearing surface for articulation with the
natural medial and lateral condyles situated on the distal end
of the femur, or for articulation with a femoral implant. An
anterior surface of the implant anchors to the remaining natu-
ral or prepared patella.

Patellar implants known in the art include onlay and inset
style implants. Patella reaming guides are used presently in
patellar resurfacing procedures for both onlay and inset style
patella implants. For onlay implants, an oversized reamer
collet is used to surround the entire exposed posterior surface
of the patella and resurface the complete posterior patella
with one reaming step. For inset implants, a slightly smaller
reamer collet is used to ream only a portion of the patella.
Onlay implants may be oval shaped to approximate the
exposed cut area. Alternatively, some onlay implants are
smaller than the exposed area and leave a portion of the cut
bone exposed, which may create problems with soft tissue
ingrowth. Furthermore, onlay patellar implants may be more
prone to migrating or loosening then inset implants. The
reaming step used to prepare the patella for the onlay implant
also does little to conserve the amount of bone volume
remaining in the patella, which can lead to complications
such as patellar fracture. While an inset “button” implant may
completely cover the resurfaced portion of the bone, the
smaller prosthesis area may not sufficiently remove all areas
of diseased cartilage and the patient may be left with pathol-
ogy. Need exists for patellar implants and bone preparation
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2

instrumentation which conserve bone volume while also
allowing for removal of all areas of diseased cartilage.

Patellar implants known in the art include a single flat, or
uni-planar, anterior surface for anchoring to patellar bone. A
single flat anchoring surface may not provide resistance to
shear loads, and may therefore be more prone to loosening
and migration. Need exists for implants with geometry that
leverages two or more non-parallel surfaces at the bone-
contacting interface, in order to provide better resistance to
shear loads and be more resistant to loosening and migration.
Having two or more planes at the bone-contacting interface
allows the patella to be prepared to better match the native
patella geometry, and may contribute to patellar bone conser-
vation. In addition, better overall coverage of the articular
surface may be provided by an implant having two or more
planes at the bone-contacting interface. Instrumentation and
methods for preparing a multi-planar prepared bone surface
for receiving an implant with a multi-planar anchoring sur-
face are also needed.

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.

FIG. 1A is an inferior view of a natural patella; FIG. 1B is
a posterior view of the patella of FIG. 1A; FIG. 1C is an
anterior view of the patella of FIG. 1A;

FIG. 2A is an isometric posterior view of a bi-planar pros-
thetic patellar implant; FIG. 2B is an anterior perspective
view of the patellar implant of FIG. 2A; FIG. 2C is a posterior
view of the patellar prosthesis of FIG. 2A; FIG. 2D is an
anterior view of the patellar implant of FIG. 2A; FIG. 2E is a
superior view of the patellar implant of FIG. 2A; FIG. 2F is a
superior cross-sectional view of the patellar implant of FIG.
2 A taken along section line F-F in FIG. 2C;

FIG. 3A is an isometric view of a bi-planar prosthetic
patellar implant attached to a prepared patella; FIG. 3B is an
inferior view of the implant and patella of FIG. 3A; FIG. 3C
is a cross-sectional inferior view of the implant and patella of
FIG. 3 A taken along line C-C of FIG. 3A;

FIG. 4A is an isometric posterior view of a prosthetic
patellar implant having two convex anterior attachment sur-
faces; FIG. 4B is an anterior perspective view of the patellar
implant of FIG. 4A; F1G. 4C is a posterior view of the patellar
implant of FIG. 4A; FIG. 4D is an anterior view of the patellar
implant of FIG. 4A; F1G. 4E is a superior view of the patellar
implant of FIG. 4A; FIG. 4F is a superior cross-sectional view
of'the patellar implant of FIG. 4 A taken along section line F-F
in FIG. 4C;

FIG. 5 is a partially exploded view of a reaming assembly
including a modular clamping apparatus, a reamer, a depth
gauge assembly, a drill, a drill guide, and a dual axis reaming
guide;

FIG. 6A is a side view of the dual axis reaming guide of
FIG. 5; FIG. 6B is an opposite side view of the dual axis
reaming guide of FIG. 6A; FIG. 6C is a top perspective view
of the dual axis reaming guide of FIG. 6A; FIG. 6D is a
bottom view of the dual axis reaming guide of FIG. 6A;

FIG. 7 is a side view of the drill of FIG. 5;

FIG. 8 is a side view of the reamer of FIG. 5;

FIG. 9A is an isometric view of the depth gauge assembly
of FIG. 5, the depth gauge assembly including a depth gauge
and a depth stop; FIG. 9B is a side view of the depth gauge
assembly of FIG. 9A;
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FIG.10is an exploded view of the depth gauge assembly of
FIG. 9A;

FIG. 11A is a medial side view of the drill guide of FIG. 5;
FIG. 11B is a lateral side view of the drill guide of FIG. 11A;
FIG. 11C is another side view of the drill guide of FIG. 11A;
FIG. 11D is a top view of the drill guide of FIG. 11A; FIG.
11E is a bottom view of the drill guide of FIG. 11A;

FIG. 12 is a perspective view of the modular clamping
apparatus, reamer, depth gauge assembly, and dual axis ream-
ing guide of FIG. 5 with a patella clamped between the
clamping apparatus and the dual axis reaming guide and the
reamer lowered into one side of the dual axis reaming guide;

FIG. 13 is a perspective view of a resection assembly
including a modular clamping apparatus, a force-limiting
clamp assembly, an adjustable restraint arm assembly, and a
resection cutting guide, a resected patella on an anterior
clamp of the resection assembly;

FIG. 14 is a top view of the resection assembly of FIG. 13,
showing cross hairs and lines for orienting a patella in the
clamping apparatus;

FIG. 15A is a perspective view of the force-limiting clamp
assembly, adjustable restraint arm assembly, and resection
cutting guide of FIG. 13; FIG. 15B is a sawblade suitable for
use with the resection cutting guide;

FIG. 16 is a partially exploded view of the force-limiting
clamp assembly, adjustable restraint arm assembly, and
resection cutting guide of FIG. 13, with dashed lines indicat-
ing interior features of a portion of the force-limiting clamp
assembly;

FIG. 17 is a partially exploded view of the force-limiting
clamp assembly and adjustable restraint arm assembly of
FIG. 13;

FIG. 18 is a medial side view of the resection assembly of
FIG. 13;

FIG. 19 is a partially exploded perspective view of the
clamping apparatus of FIG. 13 with a another drill guide
mounted on the apparatus, and a another drill;

FIG. 20A is a top view of the drill guide of FIG. 19; FIG.
20B is a bottom perspective view of the drill guide of F1G.19;

FIG. 21 is a posterior perspective view of a patella resected
and drilled according to methods disclosed herein using
instrumentation shown in FIGS. 13-20B;

FIG. 22 is a posterior perspective view of a patella reamed
and drilled according to methods disclosed herein using
instrumentation shown in FIGS. 5-12;

FIG. 23 is a perspective view of the resection assembly of
FIG. 13 with a recut spacing guide and a resected patella;

FIG. 24A is aperspective view of the recut spacing guide of
FIG. 23; and FIG. 24B is a bottom perspective view of the
recut spacing guide of FIG. 23.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present disclosure relates to patellar implants and
instrumentation and methods for preparation and implanta-
tion of these devices. Those of skill in the art will recognize
that the following description is merely illustrative of the
principles of the disclosure, which may be applied in various
ways to provide many different alternative embodiments.
This description is made for the purpose of illustrating the
general principles of this invention and is not meant to limit
the inventive concepts in the appended claims. While the
present disclosure is made in the context of total knee arthro-
plasty for the purposes of illustrating the concepts of the
design, it is contemplated that the present design and/or varia-
tions thereof may be suited to applications outside the field of

20

35

40

45

50

4

total knee arthroplasty. For example, the present design and/
or variations thereof may be suited to applications in knee
hemiarthroplasty, patellar resurfacing alone, ankle arthro-
plasty, or other surgical arts.

The present disclosure relates to prosthetic patellar
implants intended to replace the articulating surface of the
posterior portion of the patella during a total knee arthro-
plasty procedure. The prosthetic patella may have an ana-
tomic asymmetric footprint with a medialized apical surface.
The anatomic geometry of the disclosed patella prostheses
may cover a greater portion of the resurfaced patella in order
to minimize the incidence of soft tissue ingrowth. The devices
and techniques described within illustrate several concepts
for achieving a strong geometric interface between the patel-
lar implant and the resurfaced bone, minimizing the amount
of' bone removal required and creating anatomic coverage of
the posterior patellar surface with repeatable results. The
described implants contain multiple anterior features to better
withstand shear loading forces at the implant-bone mating
interface, which may improve the implant’s resistance to
loosening and migration.

The disclosed embodiments seek to improve the art and
remedy the weaknesses not addressed by present devices. The
disclosed method of patella preparation and implant design
will allow a person skilled in the art to: remove all arthritic
pathology at the articulating surface, maximize the amount of
patellar bone preserved, minimize the area of uncovered
resurfaced patellar bone, and maximize the implant to bone
surface retention strength. Another key feature of the method
and implant design is its inability to be installed in an incor-
rect manner. Often times if the implant site is obscured by
bone cement the surgeon may be unsure of the proper implant
orientation. By using differently sized medial and lateral
reamers, for one example, only one possible configuration for
implant installation will exist. This ensures that the implant
setting procedure is self-aligning, reducing the amount of
clinical error, time and surgeon frustration.

In this specification, standard medical directional terms are
employed with their ordinary and customary meanings.
Superior means toward the head. Inferior means away from
the head. Anterior means toward the front. Posterior means
toward the back. Medial means toward the midline, or plane
of bilateral symmetry, of the body. Lateral means away from
the midline of the body. Proximal means toward the trunk of
the body. Distal means away from the trunk.

In this specification, a standard system of three mutually
perpendicular reference planes is employed. A sagittal plane
divides a body into bilaterally symmetric right and left por-
tions. A coronal plane divides a body into anterior and pos-
terior portions. A transverse plane divides a body into supe-
rior and inferior portions.

According to a first aspect of the disclosure, a system for
preparing a bone includes a first guide, the first guide includ-
ing: a first collet, the first collet having a proximal end and a
distal end, a first bore extending therethrough, the first bore
centered about a first axis; a second collet, the second collet
having a proximal end and a distal end and a second bore
extending therethrough, the second bore radially centered
about a second axis, wherein the first and second axes diverge
from one another at an angle and the first and second bores
partially overlap one another.

Embodiments of this aspect of the disclosure may include
one or more of the following features: The first bore defines a
first cylindrical envelope and the second bore defines a second
cylindrical envelope, wherein the first and second cylindrical
envelopes partially overlap one another. The radial diameters
of'the first and second bores are equal. The radial diameters of






