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(57) Abrége/Abstract:
An Implantable hip prosthesis having a stem, a neck and a collar between the neck and the stem. The prosthesis has spacers
located immediately below the collar to position the prosthesis in the bone canal when implanted. The prosthesis also has a

collar which will contact the calcar bone when implanted.
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ABSTRACT OF THE DISCLOSURE

An implantable hip prosthesis having a stem, a neck and a collar
between the neck and the stem. The prosthesis has spacers located
immediately below the collar to position the prosthesis in the bone
canal when implanted. The prosthesis also has a collar which will
contact the calcar bone when implanted.
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OF NVENTION:

The present invention relates to a hip prosthesis and
more particularly to the femoral component of a hip
prosthesis. The prosthesis of the present is the type
that is cemented in position in the medullary canal of the
femur. The hip of the present invention employs spacers
to accurately position the prosthesis in the medullary
canal to create a cement mantle of optimal thickness and
to ensure neutral positioning of the prosthesis in the
medullary canal. The prosthesis may also be provided with
a collar that will optimally contact the calcar when
implanted.

PRIOR ART

Total hip prosthesis have been in use for some time.
These prosthesis generally comprise a femoral component
which includes a stem or shaft, a neck and a spherical
ball mounted on the neck. The ball is positioned into the
second major component of the prosthesis which 1is an
acetabular cup. The acetabular cup generally made from
ultra high molecular weight polyethylene and includes a
spherical opening to receive and contain the ball of the
femoral component. The normal movement of the leg is
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facilitated by the ball of the femur freely moving in the
spherical cavity of the acetabular cup.

Ssome femoral components of hip prosthesis include a
collar which is below the neck of the prosthesis and which
is in contact with the bone in the femur. The particular
configuration of the collar in prior art prosthesis has
considerable variation.

U.S. Patents 4,851,004, U.S. patent 4,068,324 and DES.
280,020 disclose hip prosthesis with a collar or flange
which is somewhat elliptical in shape and has a greatest
width at the lateral portion of the collar.

U.S. Patent 4,642,124, U.S. Patent 4,516,277,
U.S. Patent 4,514,865 and DES. 254,987 disclose collars
which are essentially round.

U.S. Patent 4,795,472 and 4,871,369 disclose hip
prosthesis that have a collar that extends medially from
the sten.

PTON

The prosthesis of the present invention provides
cement spacers which are located on the stem of the
prosthesis distal to the collar which, on implantation,
locate the stem or shaft in the medullary canal in a
position to provide optimal thickness of the cement
mantle. This ensures that the shaft is in a neutral
position verses a varus or valgus position 1in the
medullary canal. This positioning also ensures long term
stability of the bone-cement-stem interface.
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The present invention also provides a femoral
component for a hip prosthesis which includes a collar which
1s constructed so that it makes direct and parallel contact

)
p—

with the calcar bone when it is fully seated. The use of

this collar promotes even stress distribution to the bone
and to the cement mantle which is used to maintain and
secure the stem of the prosthesis in the medullary canal.
The stressing of the bone by the contact of the collar with
the calcar reduces resorption which may occur in the absence
of contact between the prosthesis and the bone.

According to a still further broad aspect of the
present invention, there is provided a femoral component of
a hip prosthesis and in which the component comprises a neck
adapted to receive a ball head, a collar having a proximal
surface on the side of the neck and a distal surface on the
side of a stem. The stem is capable of insertion into the
medullary canal of the femur of a patient. The collar has a
Cross sectional area larger than the cross sectional area of
part of the stem adjacent the collar. The stem has
anterior, posterior, medial and lateral surfaces. The
collar has anterior, posterior and medial edges that extend
beyond the anterior, posterior and medial surfaces of the
stem. A cement spacer 1s located on each of the anterior,
posterior and medial surfaces of the stem. Each of the
spacers has a generally circular cross section and having a
proximal edge and a center line through the center of the
spacer. Each of the spacers extends outwardly from the stem
surface on which it is located. The spacers are affixed to
the stem 1mmediately adjacent the distal surface of the
collar whereby the spacers may position the stem when the
stem 1s placed in the medullary canal of the femur of a

patient.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings,

FIG. 1 1s a partially cross sectional view of a
femur showing the placement of the prosthesis of the present
invention when implanted.

FIG. 2 1s an 1isometric view of the femoral
component of the present invention.

FIG. 3 1s a front view or lateral wview of the
prosthesis of the present invention.

FIG. 4 is a view of the anterior or posterior side
of the prosthesis of the present invention.

FIG. 5 1s a view of the lateral side of the
prosthesis of the present invention.

FIG. 6 18 a top view of the prosthesis of the
present invention.

FIG. 7 is a cross sectional view of the prosthesis
of the present 1nvention taken along the line 7--7 of FIG.
4. |

FIG. 8 1is cross sectional view of the prosthesis
of the present 1nvention taken along the line 8--8 of FIG.
4,

DETAILED DESCRIPTION OF THE INVENTION

The prosthesis of the present invention includes a
shaft or stem 17 which 1s configured to fit into a medullary
canal in a human patient. The upper or proximal portion of
the stem 24 can be provided with a finish to provide better
adherence of a cement to this portion of the prosthesis. The
lower or distal portion of the stem 25 may have a number of
flutes 18 which facilitate the retention of cement in

contact with the prosthesis.
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The proximal end of the prosthesis has a neck 11
which has a standard, Morse type taper to allow the fixing
of a spherical ball to the stem. The ball will be positioned
in the acetabular cup 1n the total hip prosthesis.
Immediately below the neck 11 1s a collar 12 which 1s
configured to have maximal contact with the bone of the
patient when the stem 1s fully seated.

The collar, as shown i1in FIGS. 3, 4, and 5, extends
medially from the lateral side of the stem. The collar 1is
larger 1in c¢ross section than the stem 1n the anterior,
posterior and medial directions. The cross section of the
collar and its relationship to the cross section of the bone
is depicted in FIG. 8. The collar 1s configured to maintain

maximum contact with the calcar. This 1s also shown in FIG.
1.
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Inmediately below collar 12 there are a number of
cement spacers 13 and 14. The spacers may all be the same
configuration but generally, the spacer 14 which is on the
medial side of the stem is somewhat 1longer than the
spacers 13 on the anterior and posterior sides of the
stem. The spacers can be made of any material, metal or
plastic, but are preferably made from
polymethylmethacrylate which is the material that is
generally used for the bone cements used to affix hip
prosthesis in the medullary canal. The purpose of the
spacers is to position the stem in what is termed a
neutral position in the medullary canal of the femur. The
relationship between the spacers and the bone is depicted
in Fig. 7. The position is neutral the stem is not tilted
medially or laterally. The spacers are preferably
spherical but could be made in other configurations, such
as rectangular or eliptical. The anterior and posterior
spacers are generally between about 2 and 4 millimeters in
length, measured from the surface of the stem to the end
of the spacer. The preferred length is approximately 3.5
in millimeters. The medial spacer may be the same
dimensions but it is preferable to use a medial spacer
which is approximately 4 to 6 millimeters in 1length
measured from the surface of the stem. The diameter of
the spacers is approximately 6.5 millimeters 1in the
preferred embodiment. The spacers are positioned in such
a way that the proximal edge of the spacer is in close
proximity to the distal edge of the collar 27. Generally,
the proximal edge of the spacer 1is between 1 and 5
millimeters from the distal surface of the collar. More
preferably, the distance between the proximal edge of the
spacer and the distal edge of the collar is less than the
radius of the spacer or an equivalent distance if the
spacer of not circular, i.e., center line of the spacer
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to its proximal edge of the spacer. The spacers can be
affixed to the stem by an adhesive or a hole may be
drilled into the stem and the spacer fitted in the hole.
The distal end of the stem 17 is positioned by the use of
a distal centralizer 23, shown in Fig. 1.

There is a wing 24 at the lateral side of the stem
which provides some assistance in properly compressing
cement when the stem is inserted into the medullary canal.
The collar 12 of the prosthesis is designed to provide
maximum contact with the calcar or the solid portion of
the bone. The cross sectional area of the collar is
larger than the cross sectional area of the stem adjacent
the collar. This is shown by a comparison between Fig. 7
and Fig. 8. This provides stress loading of the bone,
particularly on the medial side of the prosthesis. Stress
loading has been found to minimize bone resorption. That
is, if there is no stress on the bone there is a greater
tendency of the bone to resorb or disappear. = This

resorption of bone around an implanted prosthesis has a

tendency to cause an uneven stress distribution to the
bone which may result in breakage of the bone as well
stress cracking and eventual failure of the cement. The
configuration of the collar of the present invention
provides optimum contact with the medial side of the bone
as well as provides maximum contact with the cut calcar on
the medial, anterior and posterior aspects. The collar
has a medial periphery which is generally circular until
it overlies the medial edge portion of the stem. At that
point, the anterior and posterior portions of the collar
extend towards the lateral edge of the prosthesis at an
angle of approximately 45°. That is, an angle between the

anterior or posterior edges of the collar and the center
line of the collar or the center line of the stem would be
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approximately 22 1/2 degrees so that the angle between the
anterior and posterior edges of the collar would be 45°.
This 45° angle can be varied by some amount, approximately
5 degrees, so that generally, the angle between the
posterior and anterior edges of the collar would be
between 40 and 50° with a 45° angle being preferred. This

configuration provides optimum contact of the collar with
calcar.

There is a impact hole 26 at the medial edge of the
prosthesis. The purpose of this impact hole is to allow
the insertion and fixing of a tool which might be used to
provide a position along the center line of the stem to
apply force to position the stem in the medullary canal.
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CLAIMS,

1. A femoral component of a hip prosthesis comprising
a neck adapted to receive a ball head, a collar having a
proximal surface on the side of the neck and a distal
surface on the side of a stem, said stem being capable of
insertion 1into the medullary canal of the femur of a
patient, said collar having a cross sectional area larger
than the cross sectional area of part of the stem adjacent
the collar, said stem having anterior, posterior, medial and
lateral surfaces, and said c¢ollar having anterior, posterior
and medial edges that extend beyond the anterior, posterior
and medial surfaces of the stem, a cement spacer located on
each of the anterior, posterior and medial surfaces of the
stem, each of said spacers having a generally circular cross
section and having a proximal edge and a center line through
the center of saild spacer, each of said spacers extending
outwardly from the stem surface on which it is located, said
spacers being affixed to the stem immediately adjacent the
distal surface of the collar whereby the spacers may
position the stem when the stem is placed in the medullary

canal of the femur of a patient.

2. The prosthesis of claim 1 in which the spacers are

made of polymethylmethacrylate.

3. The prosthesis of c¢laim 1 in which the spacers

have a generally spherical shape.

4. The prosthesis of claim 1 in which the medial

spacer 1s longer than the anterior and posterior spacers.

5. The prosthesis of claim 1 in which the spacers are
affixed to the stem so that the center line of the spacers

are positioned a distance from the distal surface of the
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collar which 1is less than the distance between the center

line of the spacer and its proximal edge.

6. The prosthesis of claim 1 in which the proximal
edge of the spacer 1s between 1 and 5 millimeters from the

distal surface of the collar.

7. The prosthesis of c¢laim 1 having an angle formed

between the anterior and posterior edges of the collar that

is between 40° and 50°.

8. The prosthesis of c¢laim 7 1in which the collar

terminates medially from a lateral surface of the stem.

e N R ATRE IR et e b by g AP ar e ey N.r".-m-’sm-M'mem.woM.romo cormEg e trmmee e CEEEEEET et T B T aaes B8 NET s e s s il g d e odEbEelr ranr e



4

v
! .
v
hd [
.
-
- « . o -
- - - R
. - . .
v - v 5, = =
N ..‘ " ... .. *>
- . .
. « N L/ .“ Ll D=4, /
. - » ....0. (.
- r Y '. ...
- et e m e @
b s T et .
L LR |
."..
= /.00. * )
. -~
F
(. ’.
\
5

) g

.%Nu..
XX

» 00.000000

.‘.‘ .-“

19

e ]

. ....”..u.. Q.ﬂ S
pe e e jabr LA W1 T FHEPEDES AN XS T EHHIYOR I

N
~

/8

.. & -
Vil
Wi

X

o R G s A AR T

23

 PATENT AGENTS



.;‘lll.l.‘
- B
v
. -

26

W e AR
LI PR I A har

v .s.lc ‘\

PATENT AGENTS

‘e b



e

N
N

‘0\ l.;~ ‘: .Q .“:. ~a . .
:‘\ “ sm "aauw ‘* P | ‘v - ‘:"‘\‘: -t L B <
. R A Y L « Y., TLawm® . *
s " . - N [ ] L L Y - Y - -
4 ...:Q
a Bk av ..‘ + ave
4 &
s e aele "
.‘ - . - Q-‘.
. h L =g
‘.

‘ [ ]
o ‘o-..o a®
ot B
L) .‘.. -
'y
a
-

25
& ﬂg;&’ﬁ /ﬂ

13
/0
)z

L4 - ’
“‘0 e vy 49
tag® ‘20",

. S




<('79255

/0

p /
/

/ )
N

FIG-7

/4
/13

... PATENT AGENTS




20

5

iy
X N © oy

.




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - abstract drawing

