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[57] ABSTRACT

An artificial hip joint having an acetabulum prosthesis
for the cotyloid cavity defining a socket and including
a head having a plurality of blades extending out-
wardly away from the socket for engaging the pre-
pared wall of the cotyloid cavity and having at least
one insert removably connected to the head to form
the socket. A prosthesis of the head of the femur is
movably interconnected with the acetabulum prosthe-
sis and includes a pin to be driven into the bone-
marrow channel of the femur, a curved neck integral
with the pin, and a hip ball positioned on the neck,
movably located within the socket and in movable
contact with the removable insert. Means are provided
in operative relationship with the femur head prosthe-
sis for preventing rotation of the femur head prosthe-
sis with respect to the femur.

24 Claims, 22 Drawing Figures
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1
ARTIFICIAL HIP JOINT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

The present invention relates to artificial joints and
more particularly to an artificial hip joint.

Numerous types of artificial hip joints have been
developed and used. One successful example of such an
artificial hip joint is that described in U.S. Pat. applica-
tion Ser. No. 189,261 filed Oct. 14, 1971, now U.S.
Pat. No. 3,820,167 as a continuation-in-part of U.S.
Pat. application Ser. No. 737,910, filed June 18, 1968,
now abandoned.

Previously used hip joint prostheses have been made
with various types of materials in attempts to provide
both a strong joint and one that will not be unduly
corroded by the body environment. Various styles and
arrangements of hip joints having an artificial acetabu-
lum articulately connected to an artificial caput femo-
ris have been developed; however, use of some of these
joints has made evident inherent disadvantages due to
the shapes of the hips and because of the matenals
used. Frequently, bone growth stimulated as a result of
mechanical irritation by the artificial joints has resulted
in partial immobilization of the joints with a concomi-
tant gradual increase of painful sensations.

Experience has also shown that it may often be desir-
able, due to wear or malfunction of the artificial hip
joint, to replace the bearing surfaces of the joint after
some period of use by the patient. In the past, however,
it has not been possible to remove and replace the
bearing surfaces from the implanted hip and the patient
has thus been required to endure use of a poorly func-
tioning artificial hip or has been required to undergo
the procedures necessary for the complete replacement
of the entire artificial hip joint. |

Accordingly, it is an object of the present invention
to provide an artificial hip joint that will have all of the
functions inherent in a normal human hip joint and
which possesses great strength and long service life.

Another object is to provide an artificial hip joint that
is light in weight. |

A further object of the invention is the provision of
an artificial hip joint, portions of which can be replaced
even after implantation in the patient.

Still another object of the present invention is the
provision of an artificial hip joint that is relatively sim-
ple and inexpensive to manufacture and which is rela-
tively easy to insert into the body. - -

Another object is to provide an artificial hip joint that
is provided with means for preventing rotation of the
femur head prosthesis with respect to the femur.

Additional objects and advantages of the invention
will be set forth in part in the description which follows
and in part will be obvious from the description, or may
be learned by practice of the invention. The objectives
and advantages are realized and attained by the instru-
mentalities and combinations particularly pomnted out

in the appended claims.

To achieve these and other objects, the present In-
vention provides an artificial hip joint having an ace-
tabulum prosthesis of the cotyloid cavity defining a
socket and including a head, a plurahity of blades ex-
tending outwardly away from the socket for engaging
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2

the prepared wall of the cotyloid cavity and further
including at least one insert removably connected to
the head to form the socket. A prosthesis of the head of
the femur is movably interconnected with the acetabu-
lum prosthesis and includes a pin to be driven into the
bone-marrow channel of the femur, a curved neck
integral with the pin and a hip ball positioned on the
neck, movably located within the socket and in mov-
able contact with the insert.

As here embodied, the acetabulum prosthesis head
has a channel therein and the insert has a groove
therein the groove and the channel being positioned in
communicating relationship with respect to one an-
other when the insert is positioned in connecting rela-
tionship with the acetabulum prosthesis head. In addi-
tion, a flexible ring member is positioned within the
groove and within the channel to retain the insert in
position within the acetabulum prosthesis head.

The acetabulum prosthesis head preferably has an
entry slot therein in communication with the channel
and the insert preferably has an entry passage therein in
communication with the groove for enabling the ring to
be inserted through the entry slot, and the entry pas-
sage and into the insert groove and the acetabulum
prosthesis channel.

In a preferred embodiment, the insert further defines
an extension well in communication with the entry
passage for facilitating insertion and removal of the
flexible ring. As here embodied, the artificial hip joint
also preferably includes means in operative relation-
ship with the femur head prosthesis for preventing
rotation of the femur head prosthesis with respect to
the femur.

[t i1s to be understood, of course, that both the forego-
ing general description and the following detailed de-
scription are explanatory only and are not restrictive of
the invention.

The accompanying drawings, which are incorporated
in and constitute part of the specification, illustrate the
invention and together with the description, serve to
explain the principles of the invention.

FIG. 1 is an elevation view, partly in section of one
embodiment of the artificial hip joint of this invention;

FIG. 2 is a view taken on the line 2—2 of FIG. 1 and
looking in the direction of the arrows;

FIG. 3 is a view taken on the line 3—3 of FiG. 2 and
looking in the direction of the arrows;

FIG. 4 is an exploded perspective view of one em-
bodiment of the acetabulum prosthesis head mserts and
of the flexible ring member used to hold the inserts in
place; |

FIG. § is a fragmentary sectional view of another
embodiment of the invention for holding the inserts in
pOoSItion;

FIG. 6 is a fragmentary sectional view of still another
embodiment of the invention for holding the inserts in
position;

FIG. 7 is a fragmentary perspective view of one anti-
rotation embodiment of the invention;

FIG. 8 is a fragmentary perspective view of another
anti-rotation embodiment;

FIG. 9 is a sectional view taken on the line 9—9 of
FI1G. 8 and looking in the direction of the arrows;

FIG. 10 1s a fragmentary view of another anti-rota-
tional embodiment of the invention,

FIG. 11 is a fragmentary view of still another anti-

rotation embodiment;
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FIG. 12 is a fragmentary view, partly in section, of an
alternative anti-rotation embodiment for preventing
rotation of the femur head prosthesis with respect to
the femur;

FIG. 13 is a perspective view of a collar for use with
the embodiment illustrated in F1G. 12;

FIG. 14 is a fragmentary view, partly in section, of
still another anti-rotation embodiment;

FIG. 15 is a fragmentary view, partly in section, of a
further anti-rotation feature of the invention;

FIG. 16 is a fragmentary view of an additional anti-
rotation embodiment;

FIG. 17 illustrates a further embodiment of the in-
vention;

FI1G. 18 is a fragmentary exploded perspective view
of an embodiment of the invention for preventing rota-
tion of the inserts within the acetabulum prosthesis;

FIG. 19 is a fragmentary view of a feature of the
invention providing for removal of the hip ball;

FIG. 20 is a fragmentary view of another embodi-
ment permitting removal of the hip ball;

FIG. 21 is a fragmentary perspective view of an addi-
tional embodiment of the invention; and

FIG. 22 is a fragmentary perspective view of a further
embodiment of the invention.

With reference now to the drawings, wherein like
reference characters designate like or corresponding
parts throughout the several views, there i1s shown a
machined acetabulum prosthesis 10 of the cotyloid
cavity defining a socket 12 and including a head 13. A
plurality of blades 14, 16, 18 and 20 extend outwardly
away from the socket for engaging the prepared wall
(not shown) of the cotyloid cavity.

A machined prosthesis 22 of the head of the femur is
movably interconnected with the acetabulum prosthe-
sis 10 and includes a pin 24 to be driven into the bone-
marrow channel of the femur (not shown), a curved
neck 26 integral with pin 24, and a hip ball 28 posi-
tioned on the neck and movably located within socket
12,

As here embodied, acetabulum prosthesis 10 in-
cludes at least one but preferably two inserts 30 remov-
ably connected to head 13 to form socket 12. The total
area of the inserts forming the socket and bearing
against hip ball 28 is more than one-half the spherical

surface of the hip ball in order to retain the hip ball in
position in the socket and to prevent the possibility of
postoperative dislocation. The acetabulum prosthesis
also has a plurality of blades 14, 16, 18 and 20 with
notches and holes therein as described in pending U.S.
Pat. application Ser. No. 189,261 filed Oct. 14, 1971.

The insert or plurality of inserts 30 are connected to
head 13, and may be connected in a removable or in a
permanent condition as will be explained more fully
later in this specification.

Prosthesis 22 of the head of the femur, in addition to
pin 24 and neck 26, also preferably includes an en-
larged shoulder 60 integral with and positioned be-
tween the pin and the neck, and the neck is preferably
formed with a base 62 joined to the shoulder and ec-
centrically positioned with respect to the central axis
64 of the pin. Shoulder 60 defines a side portion 66 and
a lower surface 68, and it is surface 68 that rests on the
upper portion of the severed femur when the artificial
hip joint is installed. In a preferred construction of the
artificial hip joint, an innermost portion 70 of the neck
also extends in a continuous manner from side portion

66 of the shoulder.
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It is also preferable and the preferred embodiment
illustrated provides for a curvature of neck 26 so as to
form an angle of substantially 120° with pin axis 64.
The angle is measured between the pin axis and an
imaginary line passing from the pin axis through the
center of hip ball 28 and tangentially to the innermost
curved surface 70 of the neck.

Pin 24 also defines two slots 72 and 74 opening In
directions parallel to the direction of curvature of neck
26. The function of these slots is similar to the function
of the holes in prosthesis 10, and slots 72 and 74 permit
bone tissue to row therethrough so as to fix pin 24 and
prosthesis 22 within the femur. Pin 24 is also tapered
away from neck 26, and the neck is tapered away from
the pin. The taper of the pin permits it to be driven
downwardly and into the bone-marrow channel of the
femur.

In an alternative arrangement and use of the artificial
hip joint of this invention, shoulder 60 is provided with
a hole 76 entering the side portion 66 of the shoulder.
A rod 78 is also provided, and it is adapted to pass
through a hole drilled in the greater trochanter (not
shown) and to be driven into hole 76 to hold the
greater trochanter in proper position after the artificial

25 joint has been installed.
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[n another embodiment and use of the hip joint, a
collar 80 is provided for insertion into the upper part of
the femur and for providing additional support for the
artificial hip on the femur when necessary. The collar is
provided with a flange portion 82 for engaging the
lower surface 68 of shoulder 60, and the collar 1s also
provided with a sleeve portion 84 integral with flange
portion 82 for sliding over pin 24 so that the collar can
be positioned on the upper part of the severed femur.

Pin 24 can, thus, be inserted through the collar and into
the bone-marrow channel of the femur to cause shoul-
der 60 to rest on flange portion 82.

It is also preferable that sleeve portion 84 of the
collar be provided with a plurality of holes 86 for en-
abling bone tissue to grow through the holes and to
assist in holding the collar in its proper position on the
femur.

As previously mentioned, inserts 30 are preferably
removably connected to head 13. This is particularly
desirable since it readily facilitates replacement of the
inserts if they become worn or otherwise damaged after
a period of use in the body of the patient.

In a preferred embodiment, acetabulum prosthesis
head 13 has a channel 88 therein and the insert or
inserts 30 has a groove or grooves 90 therein. The
channel and the grooves are so positioned with regard
to the dimensions of head 13 and inserts 30 that when
groove 90 and channel 88 are positioned in communi-
cating relationship with respect to one another the
inserts are tightly positioned and engage the inner por-
tion of head 13. A flexible ring member 92 is normally
positioned within groove 90 and within channel 88 to
retain the insert or inserts 30 in position with acetabu-
lum prosthesis head 13.

In order to facilitate insertion and removal of flexible

ting 92, acetabulum prosthesis head 13 is provided with

an entry slot 94 located in communication with channel
88 and at least one insert 30 is provided with an entry
passage 96 in communication with groove 90. Both
entry slot 94 and entry passage 96 are readily accessi-
ble for enabling the ring to be inserted into the groove
and the channel or to facilitate removal of the ring
when removal of inserts 30 1s desired.
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Entry slot 94 and entry passage 96 are preferably

formed to each subtend an angle of substantially 25°,
wherein the vertex of the angle is located at the center
of hip ball 28. This provides the necessary space for
enabling easy insertion and removal of ring member 92,
In addition, channel 88 and groove 90 are dimensioned
such that ring member 92, when in its inserted position,
bears primarily against a lower surface 98 of channel
88 and against an upper surface 100 of groove 90 so as
to force inserts 30 into tight-fitting contact with acetab-
ulum prosthesis head 13 along adjoining surfaces 102
and 104, for example.

Flexible ring 92 is preferably non-continuous and
may be provided with an enlarged end and an aperture
106 at one or both ends to facilitate grasping of the ring
by a tool (not shown) and to prevent rotation of the
ring within the channel and the groove so that the aper-
ture 106 i1s always accessible. In order to further facili-
tate grasping of the ring member for insertion and re-
moval thereof, insert 30 preferably defines an exten-
sion well 108 in communication with entry passage 96
and with groove 90. This well enables a tool to be 1n-
serted through ring aperture 106 and permits the tool
to extend into extension well 108 during the removal or
Insertion procedure. +

Although not illustrated, an entry slot and an entry
passage similar and in addition to slot 94 and to passage
96 can be provided in head 13 and in inserts 30, respec-
tively, and located at a different location from slot 94
and passage 96. In this embodiment, two rings are pro-
vided instead of one and each ring extends substantially
half way around channel 88 and groove 90. Each ring
can then be inserted and removed via 1ts respective
entry passage and entry slot.

The artificial hip joint of the present invention 1s
preferably constituted of surgical grade materials suit-
able for implantation into the body.

[t is desirable to use titanium or a titanium alloy for
the greater portion of the artificial hip joint because
this has proven to be highly effective in providing the
desired strength while also providing for the desired
resistance to corrosion. It may be desirable to use a
cobalt alloy for the hip ball 28 and for inserts 30. How-
ever, it may also be desirable for economic and other
reasons to use a plastic material for inserts 30, such as
an ultra high molecular weight polyethylene. The use of
such a plastic material for the inserts may permit the
use of titanium or a titanium alloy for the hip ball, and
the artificial hip joint can be made lighter in weight as
a result.

In one embodiment, for example, the entire artificial
hip joint with the exception of inserts 30 may be com-

prised of titanium or a titanium alloy and the titanium.

may be, for example, ASTM F67-66 and the titanium
alloy may be, for example, ASTM F 136-70, where
collar 80 and rod 78 are utilized, these elements may
also be comprised of the same titanium or titanium

alloy that is used in the remaining portions of the joint.
Similarly, flexible ring member or members 92 may

also be made of the same titanium or titanium alloy that

is used in the remaining portions of the joint.
Another embodiment of the invention, however,
utilizes the same titanium or titanium alloy for all por-
tions of the joint with the exception of hip ball 28 and
inserts 30. In this embodiment, the hip ball and inserts
may each be comprised of cobalt alloy ASTM F75-67,

as an example.
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In another embodiment of thelinvention wherein the
inserts are permanently positioned within acetabulum
prosthesis head 13, (FIG. 5) head 13 is provided with
channel 88 and inserts 30 are provided with grooves
90. When assembled, channel 88 and grooves 90 are
positioned in communication with each other and a
ring member 92, which need not have an aperture
therein, is positioned within the channel and within the -
grooves for retaining inserts 30 in position within ace-
tabulum prothesis head 13. The ring is preferably flexi-
ble so as to spring into channel 88 from groove 90 when
inserts 30 are properly positioned within the head 13.
Conversely, the ring may be initially expanded (F1G. 6)
within channel 88 so as to spring into grooves 90 when
the channel and the grooves are positioned in commu-
nication with one another.

When using an artificial hip joint, it is extremely
important that the artificial joint be rigidly held with
respect to the femur so that it does not rotate relative to
the femur. In order to firmly fix the artificial hip joint
with respect to the femur, the present invention pro-
vides means in operative relationship with the femur
head prosthesis for preveiting rotation of the femur
head prosthesis with respect to the femur.

As here embodied, and as illustrated in FIG. 7, the
rotation, preventing means includes a fin member 110
integral with and extending from pin 24 for engaging a
slot (not shown) cut into the femur by the surgeon. Fin
110 preferably extends only along a small portion of
pin 24 and the fin is positioned within the slot to pre-
vent rotation of pin 24 within the bone-marrow channel
of the femur.

Another anti-rotation embodiment of the artificial
hip joint is illustrated in FIGS. 8 and 9, wherein the
rotation preventing means includes a plurality of knife
edges 118 integral with and extending longitudinally
along pin 24 for cutting mto the femur so as to prevent
rotation of the femur head prosthesis relative to the
femur.

An alternative anti-rotation feature is illustrated in .
F1G. 10, wherein a sharpened spade end 120 extends
from the end of pin 24 to be driven into the bone-mar-
row channel 114 of femur 116 beyond a reamed por-
tion 122 within the bone-marrow channel. The spade
end may also include blades 124 (FIG. 11) integral
with the spade for engaging the femur and for prevent-
ing rotation of pin 24 relative to the femur.

Additional embodiments of the anti-rotation feature
of the invention are illustrated in FIGS. 12-17. As
shown in FIG. 12, shoulder 60 is provided with a key
126 connected thereto and extending outwardly and
downwardly from the shoulder for fitting into cut-out
portion or slot 112 in the femur. Where collar 80 is
utilized (FIG. 13), a keyway 128 i1s provided in the
collar to receive key 126 and to assist in preventing
rotation of pin 24 relative to the femur.

In a further anti-rotation embodiment (FIG. 14),
shoulder 60 has an aperture 130 therein and a square
headed pin 132 or other shaped pin having a head to
bear against the sides of femur slot 112 is positioned
within aperture 130 and extends outwardly and down-
wardly from shoulder 60 for positioning within femur
slot 112 and to prevent rotation of pin 24 within the
femur. |

Rotation of pin 24 within the femur may also be
prevented by means of the embodiment illustrated in
FIG. 15. In this arrangement, shoulder 60 is provided
with a cavity 134 and pin 24 is provded with an aper-
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ure 136. A rod 138 is positioned within shoulder cavity

34 at one end and is located along pin 24 with a sec-
nd end of the rod positioned within pin aperture 136.
\ femur slot 112 is again cut into the femur for receiv-
ng rod 138, and this prevents rotation of pin 24 within
he femur.

An additional anti-rotation feature of this invention is
llustrated in F1G. 16 wherein a member 131 defining a
slurality of corners 133 is integral with the pin and
mmediately below shoulders 60. Member 131 1s pref-
rably substantially square in cross section and corners
33 preferably extend substantially parallel with the
xis of pin 24.

The dimensions of the cross-section of square mem-
er 131 may be such that the length of each side of the
quare is equal to the diameter of pin 24 adjacent to
houlder 60. Alternatively, the sides of square member
|31 may be larger than the diameter of pin 24.

In performing the operation of inserting the artificial
1ip joint of this invention, it may frequently be desir-
ible to avoid completely severing the greater trochan-
er. Accordingly, it may be desirable, for this reason, to
orm shoulder 60 with a flattened side 61, as illustrated
n FIGS. 16 and 17 whereby the flattened side can be
jositioned in abutting relationship with the greater
rochanter 63. This positioning of shoulder 60 and of
lattened side 61 flush with the greater trochanter, of
:ourse, also prevents rotation of the femur head pros-
hesis with respect to the femur, and the anti-rotation
eature of flattened side 61 is also enhanced by the fact
hat side 61 is preferably oriented substantially parallel
vith the axis pin 24. It is, of course, within the scope of
his invention to provide for a prosthesis as described,
yut having flattened side 61 without the use of member
131 or to provide for a prosthesis as described but
1aving member 131 without flattened side 61 or shoul-
ier 60.

Another embodiment of the invention designed to
yrevent relative movement or rotation between inserts
30 and acetabulum prosthesis head 13 is illustrated in
FIG. 18. Prevention of rotation between inserts 30 and
acetabulum prosthesis head 13 is important because
he hip is designed for relative movement between
nserts 30 and hip ball 28. The hip ball and the inserts
ire specifically designed for this purpose and are made
>f materials to withstand frictional movements therebe-
ween. However, acetabulum prosthesis head 13 and
nserts 30 are not so designed and relative movement
setween head 13 and inserts 30 is to be avoided. In
iddition, it is desirable to maintain entry slot 94 and
>ntry passage 96 aligned so that it is always possible to
nsert or remove flexible ring member 92. Of course, if
antry slot 94 and entry passage 96 were permitted to
move relative to one another, it would not be possible
lo insert or remove the flexible ring member until entry
slot 94 and entry passage 96 were realigned.

Therefore, one embodiment of this invention pro-
vides for a projection 140 on at least one of inserts 30,
and acetabulum prosthesis head 13 is formed with a
iepression 142 therein for receiving projection 140 so
as to prevent relative movement of inserts 30 with
respect to head 13. If desired, depression 142 can be so
positioned that it also acts in the manner of extension
well 108 in the embodiment of FIGS. 2-4 to permit the
entry of a tool for grasping flexible ring member 92.

As previously explained, experience has shown that 1t
may often be desirable, due to wear or malfunction of

the artificial hip joint, to repair or replace the bearing

10

15

20

25

30

35

40

45

50

35

60

65

8

surfaces of the joint after some period of use by the
patient. For this reason, this invention provides for the
easy removal of inserts 30 from the artificial hip joint.
However, if the bearing surfaces of the joint require
replacement or repair after some period of use by the
patient, it may be desirable to remove and replace hip
ball 28, and this removable feature is illustrated In
FIGS. 19 and 20.

As illustrated in FIG. 19, hip ball 28 is removably
positioned on curved neck 26, and the hip ball 1s pro-
vided with an aperture 144 therein. Neck 26 is also
provided with an aperture 146 in alignment with hip
ball aperture 144, and a holding pin 148 extends
through apertures 144 and 146 for holding hip ball 28
on neck 26. Holding pin 148 is frictionally and tightly
held within apertures 144 and 146 so that hip ball 28 is
firmly and fixedly held on to neck 26 during use of the
artificial hip joint. However, when it is desired to re-
move hip ball 28 from the neck, pin 148 may be ham-
mered out from apertures 144 and 146 to facilitate
repair of the hip ball or replacement thereof.

An alternative embodiment of removable hip ball 28
is illustrated in FIG. 20 wherein neck 26 is provided
with a free and tapered end 150. Hip ball 28 is provided
with a tapered opening 152 for tightly engaging tapered
end 150 of the neck. Thus, the hip ball can be pressed
onto the tapered end 150 of neck 26 to be firmly held
in position. Hip ball 28, however, is also provided with
a hole 154 extending between the exterior surface of
the hip ball and in communication with tapered open-
ing 152 within the hip ball for facilitating removal of
the hip ball from the neck by conventional tools (not
shown).

A further embodiment of the artificial hip joint, and
particularly the insert, is illustrated in FIG. 21. In this
embodiment, acetabulum prosthesis 10 is provided
with thréaded grooves 160. Insert 162 is formed of one
single piece and includes an integral threaded ring
portion 164 for threadedly engaging acetabulum pros-
thesis grooves 160. Insert 162 further defines notches
166 adjacent to threaded ring 164 for enabling the
insert to be screwed into position with the ring thread-
edly engaging grooves 160.

As in the previous embodiments, the insert socket 12
defines more than a hemisphere so that the hip ball 1s
retained within the socket to prevent postoperative
separation.

The insert illustrated in FIG. 21 is preferably com-
prised of plastic, such as ultra high molecular weight
polyethylene. The plastic is inttially heated to cause
expansion, and hip ball 28 is then popped into socket
12. The insert is then allowed to cool so that 1t con-
tracts around the hip ball, and the insert with the hip
ball therein is then screwed into acetabulum prosthesis
10 by means of threaded ring 164 and grooves 160 until
the insert is tightly positioned within the acetabulum
prosthesis.

If desired, and where insert 162 1s comprised of
metal, insert 162 is preferably formed as two pieces.
This embodiment is illustrated in FIG. 22, and the in-
sert in this embodiment is preferably comprised of
cobalt alloy, such as ASTM F75-67.

In assembling the embodiment illustrated in FIG. 22,
the two pieces of insert 162 are first positioned around
hip ball 28. The pieces of the insert are formed so that
faces 168 abut against one another in contiguous rela-
tionship. The assembly of the hip ball together with the
two pieces of the insert is then screwed into acetabu-
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lum prothesis. 10 with threaded ring 164 engaging

grooves 160.

The embodiments described and illustrated in FI1GS.
21 and 22 are particularly advantageous. The unitary
construction of the inserts renders the hip extremely
rugged and permits it to withstand large forces and
stresses. Additionally, the threaded grooves within the
acetabulum prosthesis and the threaded ring integral
with the insert permit the insert to be readily removed
from the acetabulum prosthesis in the event that the
insert needs to be replaced or repaired. This, of course
can be done even after the hip has been inserted in the
patient.

The present invention, thus provides for an extremely
versatile and durable artificial hip joint that is inexpen-
sive to manufacture and which is designed to facilitate
easy replacement of bearing surface portions of the
artificial hip joint, if and when such replacement be-
comes necessary or desirable. The artificial hip joint of
this invention also provides for novel anti-rotation
means that act in conjunction with the femur to prevent
rotation of the artificial hip joint relative to the femur.
This, of course, is extremely important for the success-
ful use of the hip joint and this anti-rotation feature also
permits the patient to quickly gain the full use of the
hip joint after insertion of the hip joint.

The invention in its broader aspects is not limited to
the specific details described, and departures may be
made from such details without departing from the
principles of the invention and without sacrificing its
chief advantages.

What is claimed 1s:
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1. An artificial hip joint, comprising: an acetabulum

prosthesis of the cotyloid cavity defining an aper-
ture having screw threads on the inner surface
thereof and a plurality of blades extending out-

35

wardly away from siad aperture for engaging the

prepared wall of the cotyloid cavity:
at least one insert having an outer threaded surface

and an inner bearing surface inserted into said
aperture and threadedly connected by means of
said threads to said acetabulum prosthesis to form
a socket, the outer surface of said at least one insert
engaging and being supported by the inner surface
of said aperture; and

a prosthesis of the head of the femur movably inter-

connected with said acetabulum prosthesis and
including a pin to be driven into the bone-marrow
channel of the femur, a [ curved ¥ neck integral
with the pin, and a hip ball positioned on the neck,
movably located within said socket and in movable
contact with said insert, said socket enveloping
more than one-half of the hip ball to prevent with-
drawal of the hip ball from the socket, said artificial
hip joint composed of surgical grade materials suit-
able for implantation into the body.

2. An artificial hip joint as in claim 1 wherein said
insert is comprised of plastic.

3. An artificial hip joint as in claim 1 wherein said
acetabulum prosthesis includes two of said inserts.

4. An artificial hip joint as in claim 1 wherein said
insert is comprised of ultra high molecular weight poly-
ethylene.

5. An artificial hip joint as in claim 4 wherein said hip
ball is comprised of titanium or a titanium alloy.

6. An artificial hip joint as in claim 1 wherein said
insert is comprised of cobalt alloy ASTM F75-67.
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7. An artificial hip joint as in claim 1 wherein said hip
ball is comprised of cobalt alloy.

8. An artificial hip joint as in claim 1 wherein all of
said acetabulum prosthesis but the insert and all of the
prosthesis of the head of the femur but the hip ball are
comprised of titanium or a titanium alloy.

9. An artificial hip joint as in claim 8 wherein the
titanium alloy is ASTM F136-70. |

10. An artificial hip joint as in claim 8 wherein the
titanium is ASTM Fé67-66.

11. An artificial hip joint as in claim 1 wherein said
insert includes an integral threaded ring portion for
threadedly engaging grooves in said acetabulum pros-
thesis.

12. An artificial hip joint as in claim 11 wherein said
insert further defines notches adjacent said threaded
ring for enabling said insert to be screwed into position
with said ring threadedly engaging said grooves.

13. An artificial hip joint as in claim 1 wherein said
insert is formed as one unitary piece.

14. An artificial hip joint comprising: an acetabulum
prosthesis of the cotyloid cavity defining an aper-
ture having screw threads on the inner surface
thereof; _ - ‘

at least one insert having an outer threaded surface
and an inner bearing surface inserted into said
aperture and threadedly connected by means of
said threads to said acetabulum prosthesis to form
a socket, the outer surface of said at least one inert
engaging and being supported by the inner surface
of said aperture; and

a prosthesis of the head of the femur movably inter-
connected with said acetabulum prosthesis and
including a pin to be driven into the bone-marrow
channel of the femur, a [ curved J neck integral
with the pin, and a hip ball positioned on the neck,
movably located within said socket and in movable
contact with said insert, said socket enveloping
more than one-half of the hip ball to prevent with-
drawal of the hip ball from the socket, said artificial .
hip joint composed of surgical grade matenals suit-
able for implantation into the body.

15. An artificial hip joint as in claim 14 wherein said
insert includes an integral threaded ring portion for
threadedly engaging said acetabulum prosthesis
threads.

16. An artificial hip joint as in claim 15 wherein said
insert further defines notches adjacent to said threaded
ring for enabling said insert to be screwed into position
with said ring threadedly engaging said threads.

17. An artificial hip joint as in claim 14 wherein said
insert socket defines more than a hemisphere.

18. An artificial hip joint as in claim 14 wherein said
insert is formed as one unitary piece.

19. An artificial hip joint as in claim 18 wherein said
insert is comprised of plastic.

20. An artificial hip joint as in claim 19 wherein said
plastic is ultra high molecular weight polyethylene.

21. An artificial hip joint as in claim 14 wherein said
insert is formed as two pieces.

22. An artificial hip joint as in claim 21 wherein said
insert is comprised of cobalt alloy.

23. An artificial hip joint as in claim 22 wherein said
cobalt alloy is ASTM F75-67.

24. An artificial hip joint as in claim 14 further in-
cluding means in operative relationship with said femur
head prosthesis for preventing rotation of the femur

head prosthesis with respect to the femur.
x ok 0k ok %k
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