Case: 1:02-cv-04023 Document #: 1 Filed: 06/05/02 Page 1 of 17 PagelD #:1

¢ r

M &

e e A
Clzbrnds IN THE UNITED STATES DISTRICT COURT
N FORTHE NORTHERN DISTRICT OF ILLINOIS
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15,00
DEPUY, INC,, )
a Delaware Corporation )
)
Plaintiff, )
v ) JUDGE UNDBERG
)
#IMMER HOLDINGS, INC. ) MAGISTRATE JUDGE MASON
a Delaware Corporation, and )
ZIMMER, INC. )} JURY TRIAL DEMANDED
a Delaware Corporation )
) DOCKETED
Defendants. ) N g 7002
COMPLAINT

Plaintiff, DePuy, Inc. ("DePuy™), for its complaint against Defendants, Zimmer Holdings,

Inc. and Zimmer, Inc., alleges:
PARTIES, JURISDICTION AND VENUE

1. This is an action for patent infringement arising under the patent laws of the
United States, Title 35 of the United States Code. This Court has jurisdiction over the subject
matter of this action under 28 U.S.C. §§ 1331 and 1338(a). Venue is proper in this judicial
district under 28 U.S.C. § 1400(b).

2. Plaintiff DePuy is a corporation organized and existing under the laws of the State
of Delaware, with a principal place of business at 700 Orthopaedic Drive, Warsaw, Indiana,

46581.
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3. On information and belief, Defendants Zimmer Holdings, Inc. and Zimmer, Inc.
are corporations organized and existing under the laws of the State of Delaware, and both have a
principal of business at 345 East Main Street, Warsaw, Indiana, 46580.

CLAIM FOR RELIEF

5. On December 6, 1994, United States Letters Patent No. 5,370,706 (the "706
Patent") entitled “Modular Hip Prosthesis” was duly and legally issued by the United States
Patent and Trademark Office to DePuy as assignee. A true and correct copy of the 706 Patent is
attached as Exhibit A to this Complaint.

6. On information and belief, without license or authorization, Zimmer Holdings,
Inc. and Zimmer, Inc. have been and are infringing claims 11-13 of the 706 Patent in the United
States by making, using, selling, and offering for sale in the United States, including within this
judicial district, certain kits for the assembly of a modular bone joint prosthesis which embody
inventions claimed in the 706 patent, including at least kits sold under the trade name ZMR™
Hip System. On information and belief, without license or authorization, Zimmer Holdings, Inc.
and Zimmer, Inc. have been and are inducing others to directly infringe the 706 Patent in the
United States including within this judicial district.

7. On information and belief, Zimmer Holdings, Inc. and Zimmer, Inc. have known
of the 706 patent’s existence since at least shortly after its issuance. On information and belief,
zimmer Holdings, Inc.’s and Zimmer, Inc.’s acts of infringement as set out in the previous
paragraphs have been deliberate and willful, and in reckless disregard of DePuy’s patent rights.

8. DePuy has been damaged by the infringing activities of Zimmer Holdings, Inc.

and Zimmer, Inc. On information and belief, Zimmer Holdings, Inc. and Zimmer, Inc. will
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continue their infringing activities, and continue to damage DePuy, unless enjoined by this Court.

DePuy has no adequate remedy at law.

DEPUY DEMANDS TRIAL BY JURY

PRAYER FOR RELIEF

WHEREFORE, Plaintiff DePuy respectfully demands judgment for it and against
Defendants Zimmer Holdings, Inc. and Zimmer, Inc. as follows:

(a) That this Court adjudge that DePuy is the owner of the 706 Patent, and that DePuy
has all rights of recovery under the 706 patent;

(b) That this Court adjudge that Zimmer Holdings, Inc. and Zimmer, Inc. have been
infringing the 706 patent;

(c) That this Court issue an injunction enjoining Zimmer Holdings, Inc. and Zimmer,
Inc. and their officers, agents, servants and employees, privies, and all persons in active concert
or participation with them from further infringement of the 706 patent;

(d)  That this Court ascertain and award DePuy damages sufficient to compensate it
for the infringement and that the damages so ascertained be trebled and awarded to DePuy with

interest;

(e) That this Court find this case to be exceptional and award DcPuy its attorneys

fees, costs and expenses in this action; and
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) That this Court award DePuy such other relief as the Court may deem just and
proper.

Dated: June 5, 2002
By:

Harry J. Reép/{#02376350)
Steven R. Trybus (#06193419)
Gregory D. Bonifield (#06271970)
ROPER & QUIGG

200 South Michigan Ave.,

Suite 1000

Chicago, IL 60604

Telephone: (312) 408-0855
Attorneys for Plaintiff, DePuy, Inc.

OF COUNSEL:

Dianne B. Elderkin

Joseph Lucci

Michael J. Bonella

Emma R. Dailey

WOODCOCK WASHBURN LLP
One Liberty Place - 46th Floor
17th and Market Streets
Philadelphia, PA 19103

(215) 568-3100
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{571 ABSTRACT

A modular hip prosthesis for the replacement of a por-
tion of the femur is provided. The prosthesis is assem-
bled from a kit that includes a stem member having an
upper portion and a lower portion, with the lower por-
tion sized to be received in the femur, The kit also in-
cludes a body member that is sized to replace a portion
of the femur and is configured to be received over the
upper portion of a stem member. The kit also includes a
head member that is sized to replace the head of the
femur. A neck member is provided to attach the head
member to the body member to form an assembled
prosthesis.

. 23 Clgims, 3 Drawing Sheets
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1
MODULAR HIP PROSTHESIS

This is a continuation of application Ser. No.
07/891,419, filed May 29, 1992 now U.S. Pat. No.
5,286,260) which is divisional application of Ser. No.
07/450,058, filed Dec. 13, 1989 (now U.S. Pat. No.
5,181,928) which is a continvation of Ser. No.
06/896,857, filed Aug, 15, 1986 {(now abandonedj.

BACEKGROUND AND SUMMARY OF THE
INVENTION

The present invention relates to prostheses for re-
placement of a portion of the hip joint. More particu-
larly, the present invention relates to a modular prosthe-
sis for replacement of the upper portion of the femur.

Conventional prostheses for the replacement of the
upper portion of the femur are generally unitary struc-
tures. The conventional prosthesis generally includes a
stem portion that is designed to extend downwardly
into a cavity within the femur. The stem portion may be
secured withir: the femur by the use of bone cement, or
in other adaptations, the stem may De configured to
promote bone in growth to secure the stem. The con-
ventional hip prosthesis also includes a neck portion
that is integral with the stem portion. The neck portion
is configured to replace the neck of the femur which
will normally be resected with the head of the femur.
Integrally fixed to the neck portion will normally be a
generally spherical head portion that is configured to
replace the head of the femur. A collar may be provided
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between the neck portion and the stem portion to stabi- -

lize the prosthesis on the resected femur, Generally, the
collar will rest upon the resected surface of the femur to
disperse the load on the prosthesis over a greater area,
and to compress the underlying bone. A collar may be
provided between the neck portion and the stem por-
tion to stabilize the prosthesis and function as a stop or
reference point on the resected femur.

Because conventional prostheses are generally uni-
tary devices, the practice has been to maintain 2 large
inventory of prostheses of different sizes to accommo-
date the different bone sizes that are to be repiaced.
Generally, the patient is evaluated by x-ray or some
other means to determine the approximate bone size,
and consequently the approximate required prosthesis
size. During the replacement operation, several differ-
ent prostheses are made available as suggested by the
¢valuation. The appropriate prosthesis is then selected
for insertion into the patient at the time of operation.

One problem with the conventional, unitary prosthe-
§1s is that the hospital has to maintain a large number of
differently sized prostheses to accommodate different
sizes of bones to be replaced. Generally, a supply of
prostheses with and without a collar also must be main-
tained in the inventory. Also, prostheses with different
shapes and angles of the stem and neck portion must be
maintained. Even with this large inventory of prosthe-
ses, it is often difficult to find a prosthesis that is sized
and shaped exactly for the individual patient.

Prostheses having a stem portion and a separate head
portion are known. One such prosthesis is shown in
U.S. Pat. No. 4,051,559. U.S. Pat. No. 4,051,559 dis-
closes a prosthesis that includes a separate threaded
stem portion that is adapted to be screwed into a pre-
pared cavity within the femur. The prosthesis sepa-
rately comprises a head portion that includes a neck and
collar that is adapted to be mated with the stem portion.
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This prosthesis is not designed to be asserbled prior to
insertion within the patient. The stem portion must first
be screwed into the cavity within the femur. The head
portion is then attached to the installed stem portion by
a bolt. The collar is designed to rest upon the resected
surface of the femur to support the load placed on the
prosthesis. Because of the design of the stem portion,
the head portion must include the collar in order to
support the weight that will be placed on the prosthesis.
This prosthesis is limited in flexibility because the stem
portion must be straight in order to be screwed into the
femur. Also, the head portion, including the neck and
collar is a unitary structure which further reduces the
flexibility of the device.

Another prosthesis having a stem portion and a sepa-
rate head portion is shown in U.S, Pat. No. 3,806,957,
U.S. Pat. No. 3,806,957 discloses a prosthesis that in-
cludes a separate stem portion having a proximal end
that is broadened somewhat. The broadened proximal
end of the stem is configured to receive a head and
threaded neck portion to form a complete prosthesis.
The patent discloses that the neck may be elongated or
shortened depending on the specific anatomy of differ-
ent patients. This prosthesis, like the prosthesis dis-
closed in U.S, Pat. No. 4,051,559, is limited in flexibility
because the head and neck portion is a unitary structure,
and because the head and neck portion attaches directly
into the stem portion.

A prosthesis in which the stem portion comprises
more than one component is shown in U.S. Pat. No.
3,987,499, U.S. Pat. No. 3,987,499 discloses a prosthesis
having a stem or shank component that includes two
parts, an anchoring part and a transition part. A ball is
commected to the transition part. Also, a collar may be
included between the ball and a portion of the femur.
‘The anchoring part is provided with external threads
that are adapted to tap themselves into the femur. The
transition part is coupled to the anchoring part by a
guide pin and securing screw. The ball is adapted to be
screwed onto the free end of the transition part. One
problem with the prosthesis disclosed in U.S. Pat. No.
3,987,499 is that the prosthesis is designed to be placed
in position within the body component by component,
and assembled sequentially. Another problem with this
prosthesis is that the neck is a part of the transition part,
which reduces the flexibility of the device. In addition,
the collar is configured to be supported only between
the bone and the ball, and is thus subject to rotational
and toggling instability.

One cbject of the present invention is to provide a
modular hip prosthesis that has a great deal of flexibility
in its assembly, both as to the size and shape of the
assembled device.

Amnother object of the present invention is to provide
a modular hip prosthesis that may be assembied in the
operating room before any component is inserted into
the patient.

Yet another object of the present invention is to pro-
vide a modular hip prosthesis that is configured to func-
tion with or without a collar.

Yet another object of the present invention is to pro-
vide a modular hip prosthesis that includes a stem por-
tion that may be shaped to fit a curvature within the
bone structure, if necessary,

According to the present invention, a kit for the
assembly of a hip prosthesis for the replacement of a
portion of a femur is provided. The kit comprises a stem
member having an upper portion and a lower portion,
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with the lower portion sized to be received into the
femur. The kit also comprises a body member that is
sized to replace a portion of the femur and is configured
to be received over the upper portion of the stem mem-
ber. The kit also comprises a head member that is sized
to replace the head of the femur, including means to
attach the head member to the body member.

One feature of the present invention is that the kit
preferably consists of stem members, body members,
and head members, and attaching means al] of various
sizes and shapes. These separate components are
adapted to be assembled together to form a custom
prosthesis of a desired size and shape. One advantage of
this feature is that a hip prosthesis of a desired size and
shape may be assembled from the kit at the time of the
operation.

Another feature of the present invention is that the kit
comprises body members that are inserted over the stem
members and are configured to bear a portion of the
load that is exerted on the prosthesis. One advantage of
this feature is that the prosthesis may be assembled
without a collar component if the indications presented
during the operation suggest that a collar may not be
needed, or may produce unsatisfactory side effects.

In preferred embodiments of the present invention,
the stem membeér, body member, and the bead member
are selected from a group consisting of differently sized
and shaped members, respectively. One feature of the
foregoing structure is that with different sizes and
shapes of stem members, body members, and head
members, the number of combinations available to as-
semble a hip prosthesis is greatly increased, without
increasing the number of inventoried components. One
advantage of this feature is that the flexibility of assem-
bling a hip prosthesis for an individual patient is greatly
increased.

Also in preferred eobodiments of the present inven-
tion, the attaching means involves s neck member that is
adapted to be rigidly attached to the body member and
to the head member, The neck member is configured to
replace the natural neck of the femur, The neck mem-
ber, like the stem member, body member, and head
member, is selected from a group consisting of differ-
ently sized neck members to increase the flexibility of
the prosthesis.

The modular hip prosthesis of the present invention
thus provides the ability to assemble a custom prosthesis
by selecting different sizes and shapes of individual
components to meet the requirements of the individual
paticnt exactly. The provision of the kit concept for the
prosthesis greatly reduces the inventory required to be
maintained by the hospital. Also, the kit form of the
prosthesis increases greatly the flexibility of the system,
and provides for the assembly of a prosthesis that may
otherwise be unavailable. .

Additional objects, features, and advantages of the
invention will be apparent to those skilled in the art
upon consideration of the following detailed description
of preferred embodiments excmplifying the best mode
of carrying out the invention as presently parceived.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the
accompanying figures in which:

FIG. 1 is 8 cross sectional view through one embodi-
ment of the modular hip prosthesis of the present inven-
tion installed in 2 femur; '
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FIG. 2 is a view similar to FIG. 1 showing another
embodiment of the present invention;

FIG. 2¢ is a partial view of a modification of the
collar component and nut arrangement of the embodi-
ment shown in FIG. 2;

FIG. 3 is an exploded perspective view of another
embodiment of the present invention showing a modi-
fied stem member and body member;

FIG. 4 is a view similar to FIG. 3 showing another
embodiment of the present invention with a collar com-
ponent and an interlocking key and keyway in the body
member and sterz member;

FIG. 5 is a perspective view of another embodiment
of the present invention showing a modified body mem-
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F,'IG. 6 is a perspective view of another embodiment
of the present invention showing a modified stem mem-
ber;

FIG. 7 is an exploded perspective view of another
embodiment of the present invention showing a modi-
fied stem member and a modified neck and body mem-
ber;

FIG. 7a is a perspective view of an adapter block for
use when the collar component shown in FIG. 7 is not
utilized;

FIG. 7his a view similar to FIG, 7A showing a modi-
fied adapter block:

FIG. Tcis a perspective view of a modification of the
neck member shown in FIG., 7; and

FIG. 8 is a cross sectional view through the assembly
illustrated in Fig, 7 installed in the femur,

DETAILED DESCRIPTION OF THE
DRAWINGS

Referring now to FIG. 1, FIG. I shows a modular hip
prosthesis 10 of the present invention inserted into a
femur 12 in which the head and neck portions (not
shown) have been resected, The resection of the head
and neck portions of the femur 12 has been performed
to leave a generally planar surface 14 on the femur 12,
A cavity 16 has been formed in the femur 12 to receive
the prosthesis 10. It will be understood that the resec-
tion procedure and the procedure for forming the cav-
ity are well known in the art, It will also be understood
that the cavity 16 may be formed 1o be the exact same
size as the prosthesis 10, or if necessary, the cavity 16
may be formed to be somewhat larger than the size of
the prosthesis 10. The cavity 16 shown i FIG. 1 is
illustrative of the latter, with the cavity 16 being some-
what larger than the size of the prosthesis 10.

The prosthesis 10 includes an clongated stem member
20 that is generally cireular in cross section and includes
a lower portion 22 and an upper portion-24. The upper
portion 24 has a diameter slightly Jess than the diameter
of the lower portion 22. The demarcation between the
upper portion 24 and the lower 22 is marked by a cham-
fer 26. The upper extremity of the stem member 20
terminates in a threaded end 28. The lower portion 22
may have any of several surface treatments, including,
but not limited to, blasted, smooth, porous bony-in
growth, and coated,

A body member 30 is shown disposed over the upper
porticn 24 of the stem member 20, with the upper pot-
tion 24 extending through a bore 32 in the body member
30. The body member 30 includes an upwardly and
inwardly (medially) facing surface 34 ir which a
threaded bore 36 has been formed. The surface 34 de-
fines a plane 35 that is generally coincident with a plane
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defined by the base of the neck (not shown) that has
been resected from the femur. The body member 30
may be formed by casting or machining and may have
any of the several outer finishes discussed in connection
with lower portion 22 of the stem member 20. It will be
appreciated that, in the orthopedic implant art, having
parts which can be made using machining techniques
rather than casting techniques provides significant ad-
vantages. :

A neck member 40 which replaces the natural neck of 10

the femur (not shown) extends generally upwardly and
inwardly from the surface 34. The neck member 40
includes a threaded projection 42 that engages the
threaded bore 36 in the body member 30. A head mem-
ber 44 is formed on the proximal end of the neck mem-
ber 40, with the head member 44 replacing the natural
head of the femur (not showrt). Notches 46 are formed
in the surface of the neck member to permit a wrench
(not shown) to be used to tighten the neck member 40
into the body meraber 30,

The prosthesis 10 is assembled by first inserting the
upper portion 24 of the stem member 20 through the
bore 32 in the body member 30. A nut 50 is then en-
gaged with the threaded end 28 of the stem member 20
to secure the stem member 20 to the body member 30.
It will be understood that the distal end of the bore 32
in the body member 30 includes a chamfer to mate with
the chamfer 26 on the stem member 20 to provide a
secure engagement. The neck member 40 is then in-
stalled in the body member 30 by engaging the threaded
projection 42 with the threaded bore 36. The neck
member 40 is then tightened using 2 wrench (pot
shown} in the notches 46.

‘To install the assembled prosthesis 10 in the femur 12,
a grouting material 52, or bone cement material, is first
injected into the cavity 16. The prosthesis 10 is then
placed in the cavity 16 such that the distal end of the
body member 30 rests upon the surface 14, and the
lower portion 22 of 2 stem member 20 extends down-
wardly into the cavity 16. The grouting material 52
surrounds the lower portion 22 of the stem 20 and in
some cases a portion of the body member 30 and acts in
a known manner to secure the prosthesis 10 within the
ferur 12,

FIG. 2 shows another embodiment of the present
invention that is configured to fulfill slightly different
anatomical requirements that may be indicated during
the replacement procedure. This embodiment is config-
ured to replace a portion of the femur 12 in which only
the head and neck portions (not shown) have been re-
sected. The Calcar portion 54 of the femur 12 has been
left intact. Therefore, a smaller body member 55 is
shown that can be disposed totally within the cavity 16
in the femur 12. Also, a collar 56 is provided that mates
with the body member 55 and extends over the Calcar
portion 54 of the feraur 12. The collar 56 is provided to
distribute the load between the body member 55 and the
Calear portion 54. In this embodiment, the body mem-
ber 55 includes a key 58 that is received in 2 keyway 60
that is formed in the stem 20. The key 58 and keyway 60
cooperate to prevent any rotation of the body member
55 with respect to the stem member 20, The prosthesis
10 shown in FIG. 2 is inserted into the cavity 16 of the
ferour 12 that has been filled with 2 grouting material 52
to secure the prosthesis 10 in a known manner.

FIG. 2a shows a modification of the embodiment
shown in FIG. 2. Specifically, the coliar 56 of FIG. 2 is
replaced by a collar 62 that extends over the threaded
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end 28 of the stem member 20. A chamfered hole 66 is
formed in the extension of the collar 62 that receives the
threaded end 28 of the stem member 20. A nut 64 with
a chamfer 68 is provided to engage the threaded end 28
of the stem member 20 with the chamfer 68 of the nut
engaging the chamfered hole 66 of the collar 62. The
chamfer 68, 66 cooperate to securely engage the collar
62 between the body member 55 and the nut 64.

FIG. 3 shows another embodiment of the present
invention including a slightly modified stem member 7¢
that engages the body member 55 of the embodiment
shown in FIG. 2. Specifically, the stem member 70
includes a shorter upper portion 71 in comparison to the
stem member 20. A chamfer 72 is provided between the
upper portion 71 and the main portion of the stem mem-
ber 70. The body member 55 includes a modified bore
74 extending therethrough to recejve the stem member
70. The modified bore 74 has a chamfer 73 to mate with
the chamfer 72 on the stem member 70. This modified
stem member 70 and body member 55 may be used
when additional strength in the stem member 70 is re-
quired, such as, for example, when the stem member 70
has a diameter smaller than normal. FIG. 3 also shows
an extension 76 (shown only in dotted) that may be
added to the body member 55 to make the body member
55 similar to the body member 30 shown in FIG. 1. The
extension 76 will be required if the Calcar portion 54
(FIG. 2) of the femur 12 is being resected and replaced.

FIG. 4 shows another embodiment of the present
invention similar to the embodiment shown in FIGS. 2
and 2e. In the embodiment shown in FIG. 4, the key 58
on the body portion 55 and the keyway 60 on the stem
member 20 are located on the opposite side compared to
the embodiment shown in FIG. 2. Also, the collar 78 is
sirnilar to the coliar 62 shown in FIG. 24, however the
hole 80 in the extension does not contain a chamfer,
thereby permitting the use of the unchamfered nut 50 to
engage the threaded end 28 of the stem member 20,

FIG. 5 shows another embodiment of the present
invention in which a body member 82 is formed in a
somewhat irregular shape. The irregular shaped body
82 may be preferable for insertion into certain femurs
(not shown}. It will be understood that the body mem-
ber 82 may be a cast material, or may be machined in a
known manner and may have a surface treatment simi-
lar to that described in relation to the body member 30
{FIG. 1).

FIG. 6 shows another embodiment of the present
invention having a modified stem member 84. Specifi-
cally, the stem member 84 includes a curved lower
portion 85 that may be inserted into the cavity 16 in the
femur 12 (not shown) when the anatomical indications
so dictate, Jt will be understood that the stem member
84 may be mated with either the body member 30, the
body member 55, or the body member 82, as discussed
previousty.

FIG. 7 shows yet another embodiment of the present
invention. In this emboditnent, a stem member 86 is
provided that includes a lower portion 88 that is coated
with a bone-in growth porous metal coating. Bone-in
growth coatings are known in the art, and it will be
understood that this type of stem 86 is adapted to be
inserted into a bone without the use of any grouting or
cement material. The upper end of the stem 86 includes
a groove 90 that is adapted to mate with a stem clip 94
after the stem member 86 has been inserted through a
bore 93 in the body member 92. 1t will be undersiood
that the groove 90 and the stem clip 94 function in 2
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manner similar to the threaded end 28 and nuts 50, 64
shown in FIGS. 1-3 to sccure the stem member 86
within the body member 92. The body member 92 in-
cludes a generally upwardly and inwardly (medially)
facing surface 96 that is formed to include a generally
trapezoid-shaped slot 98. A collar 100 is provided that
includes a generally trapezoidal-shaped projection 110
that is configured to dovetail into the slot 98 to align
and position the collar 100 in the body member 92. The
collar 100 includes a hole 112 formed therethrough that
aligns with a threaded hole 114 in the body member 92
when the collar 100 is mated with the body member 92.

FIG. 7 also shows a modified neck member 118 that
includes a threaded end 120 and a tapered end 122, The
neck member 118 is secured to the body member 92 by
passing the threaded end 120 through the hole 112 in the
collar 108 and into the threaded hole 114. A separate
head member 124 is shown that is formed to include a

tapered hole (not shown) that mates with the tapered’

end 122 of the neck member X18 to secure the head
member 124 to the neck member 118, It will be under-
stood that the neck member 118 and the head member
124 can be of various shapes and sizes other than those
illustrated in FIG. 7. A collar clip 126 is shown that
inserts under the projection 110 of the collar 100 to lock
the neck member 118 in position after it has been
screwed into the threaded hole 114 in the body member
92,

FIG. 7a shows an adapter block 130 that may be
inserted into the slot 98 if the collar 100 (FIG. 7) is not
used. The adapter block 130 is sized to fill the slot 98 so
that the surface 96 on the body member 92 will be gen-
erally planar. The adapter block 130 shown in FIG. 7a
is configured to accept the stem clip 126 as described
above.

FIG. 7b shows another adapter block 132 that also
may be inserted into the slot 98 if the collar 100 (FIG. T)
is not used. The adapter block 132 is sized To fill the slot
98 5o that the surface 96 on the body member 92 will be
generally planar. The adapter block 132 differs from the
adapter block 130 in that block 132 is used when no
stem clip 126 will be utilized.

FIG. 7¢ shows a modified neck member 140 that is
similar to the neck member 118 shown in FIG. 7. Neck
member 140 differs in that the threaded end 120 (FIG.
T) is replaced by a tapered end 142 that may be inserted
into a tapered hole (mot shown) in any of the body
nembers, such as body member 92 (FIG. 7).

FIG. 8 shows the prosthesis of FIG. 7 assembled and
in a use position. To assemble the embodiment shown in
FIG. 7, the stem member 86 is first insarted through the
bore 93 in the body member 92. The stem clip 94 is then
engaged with the groove 90 to secure the stem member
86 within the body member 92. The collar 100 is then
engaged with the body member 92 by sliding the pro-
Jjection 110 into the slot 98 so that the hole 112 aligns
with the threaded hole 114. The neck member 118 is
then threadingly engaged into the threaded hole 114 by
the threaded end 120. After the neck member 118 is
tightened, the collar clip 126 is inserted under the pro-
Jjection 110 to lock the neck member 118 in position,
The head member 124 is then inserted over the tapered
end 122 of the neck member 118 to secure the head
member 124 to the neck member 118,

The assembled prosthesis is then inserted into the
cavity 16 of the femur 12 so that the collar 100 extands
over the Calcar portion 54, ¥t will be understood that in
this embodiment the cavity 16 is excavated only to the
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extent necessary to permit the assembled prosthesis to
exactly fit within the cavity 16. As discussed previously,
the lower portion 88 of the stem member 86 will be
secured within the femur 12 by the natural growth
process of the boue into the porous surface, Iilustra-
tively, the body member 92 may also be coated with a
‘bone-in growth material to enhance this in growth pro-
cess.
Although specific embodiments have been shown
assembled in FIGS. 1-8, it will be understood that the
components shown in the figures may be interchange-
able, and a prosthesis may be assembled utilizing combi-
nations of the illustrated components. This ability to
select different sizes and shapes of components to as-
semble a prosthesis greatly enmhances the flexibility
available at the time of the operation. Thus, depending
upon the anatomical indications presented by the pa-
tient, narmercus combinations are available to assemble
a prosthesis at the time of the operation to meet the
exact requirements for that patient.
Although the invention has been described in detail
with reference to preferred embodiments and specific
examples, variations and modifications exist within the
scope and spirit of the invention as described and de-
fined in the following claims,
‘What is claimed is:
1. A kit for the assembly of a modular bone joint
prosthesis for the replacement of a head, neck, and
adjacent portions of a bone, the kit comprising
at least two stems, with each stem sized for insertion
into a cavity of the bone, .

at least two bodies, with each body sized to replace
portion of the bone, and with each body configured
to be joined in fixed attachment to one of the at
least two stems,

at least two head members, with each head member

sized to replace a head portion of the bone, and
means for fixedly attaching one of the at least two
head members to one of the at least two bodies.

2. The invention of claim 1 wherein the body is pro-
vided with a collar to engage a resected portion of said
bone to assist in stabilizing said prosthesis relative to
said bone,

3. The invention of claim 1 in which each of said

‘body members is provided with a bor¢ and in which

each of said stems is provided with ar upper portion to
be received in a bore of one of said bodies to provide
said fixed attachment between said body and said stem.

4. The invention of claim 3 further comprising means
for attaching the upper portion of each stem to the body
into which it is inserted.

5. The invention of claim 4 in which said attachment
means is a threaded element for threadedly engaging
the upper portion of said stem.

6. The invention of claim 4 in which said stem upper
portion is provided with a groove and said attachment
means is a clip for engaging said groove.

7. The invention of claim 1 in which at least one of
said two bodies is at least partially covered with a po-
rous metal coating to promote bone ingrowth to assist in
stabilizing said prosthesis in said bone.

§. The invention of claim 3 in which at least one of
said two stems is provided with an entarged chamfer at
the lower end of its upper portion to engage said body.

9. The invention of claim 1 in which each of said
bodies is formed to provide a plane coinciding generally
with 2 plane of resection of the joint and another plane
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at an angle with respect to the first said plane and lo-
cated on said body overlying in part an axis of said stem.

9

10. The kit of claim 1 further comprising at least two

collars, with each collar configured for positioning
between one of the at least two bodies and one of the at 5
least two head members so that the collar can increase
stability of the assembled modular joint prosthesis.

11. The Kit of ¢laim 1, wherein one of the at least two

stems has a different size and shape as another of the at

least two stems.

10
12. The Xit of ¢laim 1, wherein one of the at least two

bodies has a different size and shape as another of the at
least two bodies.

two bodies has a different size and shape as another of

13. The Xit of claim 11, wherein one of the at least

the at least two bodies.

14. The Kit of claim 1, wherein one of the at least two

head members has a different size and shape as apother

of the at least two head members.

20
15, The Kit of claim 11, wherein one of the at least

two head members has a different size and shape as
another of the at least two head members.

two head members has a different size and shape as

16. The Xit of claim 12, wherein one of the at least

another of the at least two head members.

17. The Kit of claim 13, wherein one of the at least

two head members has 2 different size and shape as,
another of the at least two head members.

18. A kit for assembly of a hip prosthesis for replace-

ment of a head, neck, and adjacent portions of 2 femur
resected in a plane, the kit comprising:

at least two stem members having an upper portion
and a lower portion, the lower portion sized to be
received in a shaft of the femur,

at jeast two body members sized to replace a portion
of the femur and each body member configured so
that any one of the at least two body members is
receivable over said upper portion of any one of 49
the at least two stem members and said body mem-
ber having an wpper surface defining 2 plane gener-
ally coincident with said resection plane, and
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10
at least two head members sized to replace the head
of the femur and including means to attach any one
of the at least two said head members to any one of
said at least two body members adjacent said plane.

19. The invention of claim I8 further comprising a
collar provided with each of said body members to
engage said bone generally on said resected plane to
assist in stabilizing said prosthesis relative to said bone.

20. The invention of claim 18 in which each said
means to attach is a neck extending from its associated
body transverse to said resected plane.

21. The invention of claim 18 comprising means for
fastening each said body to the upper portion of the
stem received by said body.

22. An implant system for replacing a portion of a
femur, said femur having a neck and having a longitudi-
nal cavity defining a first axis, the system comprising a
phlurality of components with each component being
provided in various sizes and shapes, said components
including at least two body members, each body mem-
ber being formed to include a longitudinal bore that is
generally aligned with said first axis and an upwardly
and inwardly facing surface, at least two elongated stem
members, each stem member having an upper portion
and a lower portion, said lower portion configured to be
received in said femur cavity and said wpper portion
configured to be received and secured in the bore of any
one of the said at least two body members, and at Jeast
two head members, each head member being sized to
replace a iead of the femur, each head member being
mounted on any one of said at least two bodies by a
neck extending from said upwardly and inwardly facing
surface, at least one of said at least two bodies having a
porous metal surface for promoting bone ingrowth to
assist in stabilizing said body in said femur, and further
comprising fastening means for securing any one of said
stem upper portions in any one of said body members
bore.

23. The invention of claim 22 including a ¢ollar pro-
vided with each of said body members for engaging a
resected portion of said femur to assist in stabilizing said

prosthesis in said femur.
* * * L I
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