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ABSTRACT

A modular knee implant system allows a surgeon to select

between several different styles of distal femoral implant
components and several different styles of stem extensions
while also allowing for use of a metaphyseal component.
The metaphyseal component can be a universal one that is

usable with all of the styles of distal femoral implant
components through use of an adapter. A second adapter
allows for use of stem extensions with different types of

(21) Appl. No.:

10/817,051

connectors with the metaphyseal component. A separate
metaphyseal component could also be provided with a distal

(22) Filed:

Apr. 2, 2004

Morse taper post to mate with a distal femoral component

Related US. Application Data

component may have an outer surface that is con?gured to
maximiZe contact area with the patient’s bone, and may have
a surface ?nish over a substantial part of its overall length
that is conducive to bone ingrowth.

(60)

Provisional application No. 60/523,170, ?led on Nov.
18, 2003.

having a proximal Morse taper bore. The metaphyseal
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MODULAR IMPLANT SYSTEM WITH FULLY
POROUS COATED SLEEVE

[0001] This application claims the bene?t of US. Provi
sional Application No. 60/523,170 ?led on Nov. 18, 2003,
Which is incorporated by reference herein in its entirety.

The DePuy LPS System is described more fully in US.
patent application Ser. No. 10/135,791, entitled “Modular
Limb Preservation System”, ?led Apr. 30, 2002 by HaZe
brouck et al., Which is incorporated by reference herein in its

entirety.

BACKGROUND OF THE INVENTION

[0009] Although each of the implant systems available
from DePuy Orthopaedics provides the surgeon With many
options in both primary and revision surgery, many of the

[0002] The present invention relates generally to pros
thetic joints and, more particularly, to modular orthopaedic

components of each individual system are generally not

knee implant systems.
[0003] The knee joint basically consists of the bone inter

interchangeable With the components of the other systems.
This lack of interchangeability of system components is also
present in implant systems available from other suppliers of

face of the distal end of the femur and the proximal end of
the tibia. Appearing to cover or at least partially protect this
interface is the patella Which is a sesamoid bone Within the

SUMMARY OF THE INVENTION

tendon of the long muscle (quadriceps) on the front of the
thigh. This tendon inserts into the tibial tuberosity and the
posterior surface of the patella is smooth and glides over the
femur.

[0004] The femur is con?gured With tWo knob like pro
cesses (the medial condyle and the lateral condyle) Which
are substantially smooth and Which articulate With the
medial plateau and the lateral plateau of the tibia, respec
tively. The plateaus of the tibia are substantially smooth and

slightly cupped thereby providing a slight receptacle for
receipt of the femoral condyles.
[0005] When the knee joint is damaged Whether as a result
of an accident or illness, a prosthetic replacement of the
damaged joint may be necessary to relieve pain and to
restore normal use to the joint. Typically the entire knee joint
is replaced by means of a surgical procedure Which involves
removal of the surfaces of the corresponding damaged bones

and replacement of these surfaces With prosthetic implants.
This replacement of a native joint With a prosthetic joint is
referred to as a primary total-knee arthroplasty.

[0006] On occasion, the primary knee prostheses fails.
Failure can result from many causes, including Wear, aseptic

loosening, osteolysis, ligamentous instability, arthro?brosis

orthopaedic implant systems.

[0010] The present invention addresses the need to pro
vide the orthopaedic surgeon With greater ?exibility in the
selection of implant components to suit the needs of an

individual patient.
[0011] In one aspect, the present invention addresses the
need for greater ?exibility by providing a modular ortho
paedic implant system comprising a ?rst component and a
tapered metaphyseal component. The ?rst component has an
articulating surface and an interior surface de?ning a tapered
bore. The ?rst component also has an exterior surface spaced
from the articulating surface. At least a portion of the

exterior surface surrounds the tapered bore. The portion of
the exterior surface surrounding the tapered bore is asym
metrical in at least one cross-section. The tapered metaphy
seal component is mountable to the distal femoral compo
nent.

[0012]

In another aspect, the present invention provides an

orthopaedic implant system comprising a ?rst orthopaedic
component and a metaphyseal component. The metaphyseal
component is mountable to the ?rst orthopaedic component.
The metaphyseal component has a Wide end, a narroW end,
an overall length betWeen the Wide end and narroW end, and
a tapered outer surface. The tapered outer surface of the

and patellofemoral complications. When the failure is

metaphyseal component includes a plurality of steps and is

debilitating, revision knee surgery may be necessary. In a

porous over a majority of the overall length of the meta

revision, the primary knee prosthesis is removed and
replaced With components of a revision prosthetic knee
system.

physeal component.

[0007] Knee implant systems for both primary and revi

ral component and a metaphyseal component. The distal

sion applications are available from a variety of manufac

femoral component has an articulating surface and a non

[0013] In another aspect, the present invention provides an
orthopaedic knee implant system comprising a distal femo

turers, including DePuy Orthopaedics, Inc. of WarsaW, Ind.

articulating surface. The metaphyseal component is mount

DePuy and others offer several different systems for both

able to the non-articulating surface of the distal femoral
component. The metaphyseal component has a Wide end, a
narroW end, an overall length betWeen the Wide end and
narroW end, and a tapered outer surface. The tapered outer
surface of the metaphyseal component includes at least ?ve

primary and revision applications. For example, DePuy
Orthopaedics offers the REC. SIGMA® Knee System, the
LCS® Total Knee System, and the S-ROM Modular Total

Knee System. Each of these orthopaedic knee systems
includes several components, some appropriate for use in

steps per inch of the overall length of the metaphyseal

primary knee arthroplasty and some appropriate for use in
revision surgery.

component.

[0008] DePuy Orthopaedics also offers other orthopaedic
implant systems for other applications. One such system is
the LPS System. The LPS System is provided for use in
cases of severe trauma and disease. In such cases, the trauma
or disease can lead to signi?cant amounts of bone loss. The

LPS System provides components that can replace all or
signi?cant portions of a particular bone, such as the femur.

[0014] In another aspect, the present invention provides an
orthopaedic knee implant system comprising a distal femo
ral component and a metaphyseal component mountable to
the ?rst orthopaedic component. The distal femoral compo
nent has an articulating surface and a non-articulating sur
face. The metaphyseal component has a Wide end, a narroW
end, an overall length betWeen the Wide end and narroW end,
and a tapered outer surface. The tapered outer surface of the
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metaphyseal component includes a plurality of adjacent
steps extending from the Wide end to the narrow end, each

component may be selectively used With the ?rst distal
femoral component and the second distal femoral compo

step being spaced from the adjacent step by a distance of less

nent.

than 0.2 inches.
BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

In another aspect, the present invention provides an

orthopaedic implant system comprising a ?rst implantable
component and a second implantable component. The ?rst
implantable component has an articulating surface to replace
a portion of a patient’s bone. The ?rst implantable compo
nent also has a tapered bore. The second implantable com

[0018] FIG. 1 is a perspective vieW of a femoral implant
assembly illustrating a ?rst style of distal femoral compo
nent assembled With a ?rst style of femoral stem extension,
a neW universal modular metaphyseal sleeve component and
a ?rst adapter;

ponent has a tapered bore differing from the tapered bore of

[0019]

the ?rst implantable component in at least one characteristic.

femoral implant assembly of FIG. 1;

The system further includes an adapter for connecting the
?rst implantable component to the second implantable com
ponent. The adapter includes tWo tapered posts. One of the
tapered posts is siZed and shaped to be received in and

[0020] FIG. 3 is a perspective vieW of a femoral implant
assembly illustrating the ?rst style of distal femoral com
ponent assembled With a second style of femoral stem
extension, the neW universal modular metaphyseal sleeve
component, a ?rst adapter and a second adapter;

frictionally lock With the tapered bore of the ?rst implant
able component. The other tapered post is siZed and shaped
to be received in and frictionally lock With the tapered bore
of the second implantable component.
[0016] In another aspect, the present invention provides a
modular orthopaedic knee implant system comprising a
distal femoral component, a tapered metaphyseal component
and tWo stem extensions. The distal femoral component has
a distal articulating surface. The tapered metaphyseal com
ponent has a distal end and a proximal end With an opening

[0021]

FIG. 2 is an exploded perspective vieW of the

FIG. 4 is an exploded perspective vieW of the

femoral implant assembly of FIG. 3;
[0022] FIG. 5 is a perspective vieW of a femoral implant
assembly illustrating a second style of distal femoral com
ponent assembled With the ?rst style of femoral stem exten
sion and the neW universal modular metaphyseal sleeve

component;
[0023]

FIG. 6 is an exploded perspective vieW of the

at the proximal end. The tapered metaphyseal component is

femoral implant assembly of FIG. 5;

mountable to the distal femoral component. The ?rst femoral
stem extension has a distal end and a proximal end; the distal
end is shaped and siZed to be received in and mate With the

[0024]

opening at the proximal end of the tapered metaphyseal

component assembled With a second style of femoral stem
extension, the neW universal modular metaphyseal sleeve

component. The second femoral stem extension also has a

distal end and a proximal end; the distal end of the second
femoral stem extension is different from the distal end of the

?rst femoral shape in siZe or shape. The system further
includes an adapter for connecting the second femoral stem
extension to the tapered metaphyseal component. The
adapter has a proximal end and a distal end. The adapter
distal end is siZed and shaped to be received in and mate With

FIG. 7 is a perspective vieW of a femoral implant

assembly illustrating the second style of distal femoral
component and the second adapter;
[0025]

FIG. 8 is an exploded perspective vieW of the

femoral implant assembly of FIG. 7;

the opening at the proximal end of the tapered metaphyseal
component. The adapter proximal end has an opening siZed

[0026] FIG. 9 is a perspective vieW of a femoral implant
assembly illustrating a third style of distal femoral compo
nent assembled With the ?rst style of femoral stem exten
sion, the neW universal modular metaphyseal sleeve com
ponent and a Morse taper post;

and shaped to receive and mate With the distal end of the
second femoral stem extension.

femoral implant assembly of FIG. 9;

[0017] In another aspect, the present invention provides an
orthopaedic knee implant kit comprising a ?rst distal femo
ral component, a second distal femoral component and a

tapered metaphyseal component. The ?rst distal femoral
component has a distal articulating surface and a post. The
second distal femoral component has a distal articulating
surface and a proximal end With a bore at the proximal end.

The tapered metaphyseal component has a proximal end and
a distal end and has an interior surface de?ning a bore at the

distal end. The bore of the tapered metaphyseal component
is shaped and siZed to receive a portion of the post of the ?rst

distal femoral component for mounting the tapered meta
physeal component on the ?rst distal femoral component.
The system also includes an adapter. The adapter has a distal
end comprising a post shaped and siZed to be received in the
bore at the proximal end of the second femoral component.

The adapter has a proximal end comprising a post shaped
and siZed to be received in the bore at the distal end of the

tapered metaphyseal component. The tapered metaphyseal

[0027]

FIG. 10 is an exploded perspective vieW of the

[0028] FIG. 11 is a perspective vieW of a femoral implant
assembly illustrating the third style of distal femoral com
ponent assembled With the second style of femoral stem
extension, the neW universal modular metaphyseal sleeve

component, the Morse taper post and the second adapter;
[0029]

FIG. 12 is an exploded perspective vieW of the

femoral implant assembly of FIG. 11;
[0030] FIG. 13 is a perspective vieW of a femoral implant
assembly illustrating a fourth style of distal femoral com
ponent assembled With the ?rst style of femoral stem exten
sion and the neW universal modular metaphyseal sleeve

component;
[0031]

FIG. 14 is an exploded perspective vieW of the

femoral implant assembly of FIG. 13;
[0032] FIG. 15 is a perspective vieW of a femoral implant
assembly illustrating the fourth style of distal femoral com
ponent assembled With the second style of femoral stem

May 19, 2005

US 2005/0107883 A1

component and the second adapter;

FIG. 36 is a cross-section of the ?rst style of distal
femoral component of FIGS. 1-4;

[0033]

[0054]

extension, the neW universal modular metaphyseal sleeve

FIG. 16 is an exploded perspective vieW of the

femoral implant assembly of FIG. 15;
[0034]

FIG. 17 is a side elevation of the ?rst adapter of

[0053]

FIG. 37 is a side vieW of an embodiment of the ?rst

style of femoral stem extension of FIGS. 1-2, 5-6, 9-10 and
13-14, With part of the distal end shoWn in cross-section;

FIGS. 1-4;

[0055]

[0035]

ment of the ?rst style of femoral stem extension, With part
of the distal end shoWn in cross-section;

FIG. 18 is a cross-section of the ?rst adapter, taken

along line 18-18 of FIG. 17;
[0036]

FIG. 19 is an end vieW of the adapter of FIGS.

17-18;
[0037]

FIG. 20 is a side elevation of the second adapter of

FIGS. 3-4, 7-8, 11-12 and 15-16;
[0038] FIG. 21 is a cross-section of the second adapter,
taken along line 21-21 of FIG. 20;
[0039]

FIG. 22 is a proximal end vieW of the second

adapter of FIGS. 20-21;
[0040]

FIG. 23 is a perspective vieW of the neW universal

modular metaphyseal sleeve component of FIGS. 1-16;
[0041]

[0056] FIG. 39 is a front vieW of an alternative embodi
ment of the ?rst style of femoral stem extension, similar to
the stem extension shoWn in FIG. 37 but of shorter length;

[0057]

[0042]

[0058] FIG. 41 is a side vieW of a stem component that
can be used With the ?rst style of distal femoral component
of FIGS. 1-4 and 36; and

[0059] FIG. 42 is a perspective vieW of another compo
nent that can be used With the ?rst style of distal femoral
component of FIGS. 1-4 and 36.

FIG. 24 is a distal end vieW of the neW universal

FIG. 25 is a side elevation of the neW universal

modular metaphyseal sleeve component of FIGS. 1-16 and

23-24;
[0043]

DETAILED DESCRIPTION

[0060] A modular orthopaedic knee implant system incor
porating the principles of the present invention is illustrated
in the accompanying draWings. The illustrated modular
orthopaedic knee implant system includes components of

several existing orthopaedic knee implant systems, along
FIG. 26 is a front elevation of the neW universal

modular metaphyseal sleeve component of FIGS. 1-16 and

With neW components that provide the orthopaedic surgeon

With greater ?exibility in selecting the appropriate compo
nents to suit the needs of an individual patient. These patient

23-25;
[0044]

FIG. 40 is a side vieW of an embodiment of the

second style of femoral stem extension;

modular metaphyseal sleeve component of FIGS. 1-16 and

22;

FIG. 38 is a side vieW of an alternative embodi

FIG. 27 is a cross-section of the neW universal

modular metaphyseal sleeve component of FIGS. 1-16 and
23-26, taken along line 27-27 of FIG. 25;

needs can include factors such as individual anatomy and the

condition of the native bone tissue.

[0046] FIG. 29 is a front elevation of another siZe of the
neW universal modular metaphyseal sleeve component of

[0061] FIGS. 1-16 illustrate various combinations of knee
implant components that can be achieved utiliZing the
principles of the present invention. The combinations illus
trated in FIGS. 1-16 include four different styles of distal
femoral components 10A, 10B, 10C, 10D, a neW universal
modular metaphyseal sleeve component 12A and tWo dif
ferent styles of femoral stem extensions 14A, 14B. The

FIGS. 1-16 and 23-28;

illustrated combinations can be made through the use of tWo

[0045]

FIG. 28 is a cross-section of the neW universal

modular metaphyseal sleeve component of FIGS. 1-16 and
23-27, taken along line 28-28 of FIG. 26;

adapters 16, 18. These femoral components 10A, 10B, 10C,
[0047] FIG. 30 is a front elevation of another siZe of the
neW universal modular metaphyseal sleeve component of

10D, stem extensions 14A, 14B and adapters 16, 18 can also
be used With another embodiment of the neW metaphyseal

FIGS. 1-16 and 23-28;

component 12B, shoWn in FIGS. 32-33 as Well as With an

[0048] FIG. 31 is a front elevation of another siZe of the
neW universal modular metaphyseal sleeve component of

existing metaphyseal component 12C, shoWn in FIGS.

FIGS. 1-16 and 23-28;
[0049] FIG. 32 is a side vieW of an alternative embodi
ment of a neW metaphyseal component that can be used With

the ?rst style of distal femoral component of FIGS. 1-4 and

25;
[0050]

FIG. 33 is a cross-section of the neW metaphyseal

component of FIG. 33, taken along line 33-33 of FIG. 32;
[0051] FIG. 34 is a front elevation of an existing meta
physeal sleeve component that can be used in the assemblies

of FIGS. 1-16;
[0052] FIG. 35 is a cross-section of the existing metaphy
seal sleeve component of FIG. 34, taken along line 35-35 of
FIG. 34;

34-35.

[0062] All of the illustrated distal femoral components
10A, 10B, 10C, and 10D are commercially available from
DePuy Orthopaedics, Inc. of WarsaW, Ind. The ?rst illus
trated distal femoral component is part of the DePuy LPS
System. This distal femoral component 10A is siZed and
shaped to replace the entire distal femur of a patient, as
described more fully in US. patent application Ser. No.
10/ 135,791, entitled “Modular Limb Preservation System”.
The second illustrated distal femoral component 10B is a

revision femoral component that is part of the DePuy LCS®
Knee System. The third illustrated distal femoral component
10C is part of the DePuy P.F.C. SIGMA® Knee System. And
the fourth illustrated distal femoral component 10D is part of
the DePuy S-ROM Knee System. All of the illustrated distal
femoral components 10A, 10B, 10C, 10D have a distal

