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ABSTRACT

A prosthesis, in particular a shoulder prosthesis, includes a socket part
receiving a joint head; an anchoring part anchoring the prosthesis in a bone; and
a connecting arrangement securely connecting the socket part to the anchoring
part. The socket part is assigned at least one pin and the anchoring part has at
least one guide. The guide is designed in such a way that the pin can be held

substantially safe from tilting in the guide.
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JOINT ENDOPROSTHESIS AND METHOD FOR ASSEMBLING SUCH A
PROSTHESIS

Field of invention

The invention concerns a prosthesis, in particular a shoulder
prosthesis, with a socket part to receive a joint head, an anchoring part to
anchor the prosthesis to a bone and a connecting device for a secure
connection of the socket part with the anchoring part. The invention also

concerns a method for assembling such prosthesis.

Prostheses of this kind are commonly employed for ball and
socket joints, especially in shoulder and hip joints. In a shoulder joint such

prosthesis forms a glenoid element to receive the head of a humerus.

Background Information

The US 5702.447 A discloses a glenoid prosthesis having a planar
metal socket for threading into a shoulder-blade bone. The metal socket is fitted
on its inner side with a rib. A pan-like plastic socket part can be partly inserted in an
oblique position under the rib, and then securely joined with the metal socket by
pushing it down. The exact positioning of the plastic socket part in the metal socket
demands a high precision. Any substance between the plastic socket part and the
metal socket, such as for instance blood or tissue portions, may hinder a completion
of the connection. Thanks to a simple tilting motion, the plastic socket part can be
released from the metal socket, and the prosthesis is no longer operable. The two
components of the prosthesis, the plastic socket part and the metal socket, are then

totally detached from each other and cannot be securely recombined by a simple

operation.

The patent application US 2004/0064189 A1 disclosed a glenoid element with
an anchoring part to be anchored in a bone by a screw, and a socket part connected to

the anchoring part by a snap-in device set in its bottom. When assembling the socket
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part with the anchoring part, however, the socket part may cant or tit over in the
anchoring part, thus impeding a secure connection of the two parts, and
demanding a high precision. Moreover, any portions of tissue and blood eventually

lodging between the socket part and the anchoring part aggravate a secure connection.

Summary of the invention

The present invention relates to a prosthesis, comprising: a socket part receiving a
joint head, the socket part including a pin; an anchoring part which, when implanted,
anchors the prosthesis in a bone, the anchoring part including a guide formed to receive
the pin therein in an essentially tilt-proof manner; and a connecting device securely

connecting the socket part with the anchoring part.

The guiding action is configured so as to enable the pin to be held or held In
the guide in an essentially tilt-proof manner. By such a configuration of the guide,
the pin may be inserted into the guide and guided or held in the same. This
ensures a durable connection between the socket part and the anchoring part.
Should the connecting device fall open and the socket part be detached from the
anchoring part, a falling apart of the prosthesis would still not ensue, because the ollg

assigned to the socket part would remain inside the anchoring part guide.

The expression “essentially tilt-proof” in this context also embraces situations
wherein the pin is tilted in its guide up to 10 degrees, preferably up to one degree at

most, relative to the guiding axis.

In an example of embodiment of the invention, the guide and the pin are
configured in an essentially cylindrical manner, where the inner diameter of the
guide essentially corresponds to the outer diameter of the pin, so that when inserting
the pin into the guide, the outer surface of the pin slides along the inner surface of
the guide. The pin can thus be guided through and held in the guide in a particularly
tilt-proof manner. Substances such as for instance blood can also be prevented from

depositing on the pin or on the guide.

The expression ‘“essentially cylindrical” in this context comprises
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configurations with a cone up to 10 degrees, preferably up to one degree at most.

Fine grooves or channels in the cylinder surface are possible.

In another example of embodiment of the invention, the connecting device
for securely connecting the socket part with the anchoring part is realized as a snap-
in device. A secure connection is in this case understood to be a connection
requiring an applied force of at least 20 kp (196,13 Newton) to come unhitched. A
first portion of the connecting device can be set on the pin at a distance from the
socket part, and a second portion of the connecting device can be set on the guide
at a distance from an inserting end of the guide. The pin can be introduced into the
inserting end of the guide. The distancing of the first and second portions of the
connecting device can ensure that the pin is led through the guide in a tilt-proof
manner, before a secure connection between the socket part and the anchoring part
is established by the connecting device. The distancing can further ensure that upon
opening of the connecting device the pin cannot be simply loosened from the guide,
but remains held in the same. A renewed connection between the socket part and
the anchoring part can be achieved by simply exerting a push on the anchoring part,
so as to impel the pin into the guide to such a depth as to allow the first element to
cooperate with the second element and thus accomplish a secure connection

between the socket part and the anchoring part.

According to a further example of embodiment, the distance from the socket
part of the connecting device, especially to the socket part's opposite extremity, Is
between 3 millimetres and 12 millimetres, in particular 4 millimetres. These
distances allow achieving a particularly safe guidance and support of the pin through
the guide, even if the connecting device opens, without extending the guide to such
a length as to require deep boreholes or incisions for anchoring the prosthesis to a
bone. Also, only a small force need be applied for securely connecting the socket
part to the anchoring part, as the necessary force is in particular in the range
between 15 kp and 22 kp (147.10 Newton to 215.75 Newton). The force needed to
undo the secure connection between the socket part and the anchoring part
amounts to at least 20 kp (196,13 Newton). The requisites regarding an extracting

force are thus fulfilled.
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According to an additional example of embodiment of the invention, the first
portion of the connecting device to be provided on the pin is conformed as an
opening, for example an essentially annular groove. The second portion of the
connecting device can be configured as a thickening, in particular as an essentially
ring-shaped bulge. This allows a secure connection between the socket part and the
anchoring part to be achieved over the shaft and the guide, by locking or snapping
the thickening or bulge into the opening or into the groove. The opening can be fitted
at its rim with a chamfer, so that inserting the pin into the guide will not cause any or
only a minor shearing of the pin due to the thickening or to the second portion of the

connecting device.

According to another example of embodiment of the invention, the guide has
an internal diameter of between 3 millimetres and 9 millimetres, in particular 7
millimetres. This choice of an internal diameter allows only a small force to be
applied for securely connecting the socket part to the anchoring part, where the
required force runs in particular from 15 kp to 22 kp (147.10 Newton to 215.75
Newton), while the minimum force to release the secure connection between the

socket part and the anchoring part is at least 20 kp (196.13 Newton), thus fulfiling

the requisites.

According to a further example of embodiment of the invention, the guide
has an outlet opening on the side turned away from the entering side. This outlet
opening advantageously allows any substances contained in the guide, such as for
instance elements of tissue or blood to flow out, so that an unimpeded introduction
and an unimpeded support of the pin in the guide, as well as an unimpeded secure

connection of the socket part with the anchoring part may occur.

A fastening device, in particular a screw, may be provided in the outlet
opening to fasten the anchoring part in a bone. In addition to a fastening action,

where the anchoring part is for instance beaten into a bone by a hammer, the

fastening device can in itself achieve a better support.

According to another example of embodiment of the invention, the anchoring

part has a bearing surface fitted with an opening to insert the pin into the guide. The
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opening to introduce the pin can form the entering side of the guide. The bearing
surface can be conformed so that the socket part can be applied to the bearing
surface in a planar manner. At the connecting or coupling point, the curving radii of
the socket part and of the bearing surface can be the same, thus allowing it to
achieve a good resting contact. The bearing surface offers additional support for the
socket part and protects the guide from intruding substances such as elements of
tissues and blood. The planar application impedes a sliding or “shaking” of the

socket part on the bearing surface to the widest possible extent.

According to a further example of embodiment of the invention, the distance
from the bearing surface to the connecting device amounts to between 3 millimetres
and 12 millimetres, in particular 4 millimetres. This distance essentially corresponds
to the above mentioned distance between the socket part and the first portion of the
connecting device. Thank to the chosen distance, a safe guidance and a safe
support of the pin within the guide itself is ensured. Moreover, the forces to be
applied for securely connecting the socket part to the anchoring part can be
minimized, while maintaining or exceeding the force needed to release the secure

connection.

According to an additional example of embodiment of the invention, several
pins are assigned to the socket part, and the anchoring part has several guiaes for a
tiltproof guidance of the pins. The number of guides can correspond to the number
of the pins. Two to three pins and two to three guides can be provided. In an
especially advantageous manner, the socket part is assigned two pins, and the
anchoring part has two guides. The pins and the guides can be oriented In parallel
to each other. A provision for several pins and guides can prevent a twisting of the
socket part with respect to the anchoring part. The rotational stability of the

prosthesis is thus enhanced.

The present invention also relates to a method for assembling a prosthesis, the

prosthesis including a socket part, an anchoring part and a connecting device,

COMprises:

inserting a pin of the socket part in a guide of the anchoring part until a secure

connection between the socket part and the anchoring part is established by the
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connecting device,

wherein the guide has a shape to receive the pin therein in an essentially tilt-

proof manner.

In case of an opening-up of the connecting device, the method can prevent
the socket part from losing effective contact with the anchoring part, because the pin

assigned to the socket part continues to be held in the anchoring part’s guide.

According to an example of embodiment of the method according to the
iInvention, in order to form a secure connection between the socket part and the
anchoring part, a first element set up on the pin shaps into a second element set up
on the guide of the connecting device. A particularly secure connection between the

socket part and the anchoring part can thus be achieved.

Brief description of the drawings

The foregoing and other objects advantages and features of the present
iInvention will become more apparent upon reading of the following non restrictive
description of illustrative embodiments thereof, given by way of example only with

reference to the accompanying drawings, which show:

Figure 1: a cross-sectional representation of an example of embodiment of

a prosthesis according to the invention,

Figure 2: an enlarged representation of a part of the example of

embodiment of the prosthesis according to the invention shown in Figure 1, and

Figure 3: a cross-sectional representation of an example of form of

embodiment of a prosthesis according to the invention, fitted with fastening means.

In these figures, the same reference symbols designate elements with a

structurally or functionally identical action.
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Detailed Description

Figure 1 illustrates a cross-sectional representation of a preferred example
of embodiment of a prosthesis 1 according to the invention. The prosthesis 1 can
in particular be implanted in the portion of a shoulder blade that serves to receive
a humérus head. In particular, this therefore concerns a glenoid prosthesis. The

prosthesis 1 can of course also be implanted in a hip joint to receive a femur head.

The prosthesis 1 comprises a socket part 2 to receive a joint head and
an anchoring part 3 to anchor the prosthesis 1 in a bone. A connecting device 4 Is
provided to securely connect the socket part 2 with the anchoring part 3. The socket
part 2 is assigned two pins 5, where the socket part 2 and the pins are preferably
executed in a single piece. An intrusion of dirt between the pins 5 and the socket part 2
can thus be prevented. The socket part 2 and/or the pins 5 are preferably made of a
plastic material, especially of polyethylene. The anchoring part 3 is preferably made of a

metal.

t is also possible to provide only one pin 5 or more than two pins 5,
especially three pins 5. An application of more than one pin 5 has the advantage that the
rotational stability of the connection of the socket part and anchoring part is high. The
pins 5 are preferably arranged around the centre of the socket part in a symmetrical
manner. The socket part 2 has a pan 6 to receive a joint head, and the pins o are

arranged on the side 7 of the socket part 2 opposite the pan 6.

The anchoring part 3 has two guides 8 conformed to enable the pins 5 to be
held in the guides 8 in an essentially tilt-proof manner. If more or less than two pins 5
are provided, the number of guides 8 corresponds to the number of the pins 5. The
pins 5 and the guides 8 are arranged in a manner parallel to each other ana
essentially conformed in a cylindrical shape, where the inner diameter of the guides 8
essentially corresponds to the outer diameter of the pins 5, so that a safe support of
the pins 5 in the guides 8 is established. Moreover, an intrusion of dirt or other
substances such as for instance blood or tissue elements in the prosthesis 1 can be

prevented. This in turn guarantees a safe, secure connection of the socket part 2 with

the anchoring part 3.
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On the side opposite the (not further designated) entering side for the pins 5, the
guides 8 present outlet openings 9, through which dirt and substances such as blood
and tissue elements can flow out or be drawn out.

For a better anchoring of the guides 9 in a bone, circular grooves 10 or similar
devices may be provided around its outer side.

The connecting device 4 preferably provided in relation to each pin 5 or to each
guide 8 comprises a first portion 11 implemented as a recess, preferably as an annular
groove in the pins 5, and a second portion 12 provided as a thickening, of a preferably
ring-shaped type, in the guides 8.

Figure 2 shows an enlarged cutaway portion of the prosthesis, which illustrates
the connection between the first portion 11 and the second portion 12 of the connecting
device 4. The second portion 12 radially projects into the guide 8, where the edge 13 of
the second portion 12 that is turned toward the outlet opening 9 of the guide 8 Is
oreferably set at a distance and at an essentially right or at least steep angle from the
inner side 14 of the guide. In a vertical or axial direction as seen by the observer, the
second portion 12 preferably runs in a direction from the edge 13 toward the socket part
2 in a first stretch 15 parallel to the inner side of the guide 8 and tapers off in a second
stretch 16 that follows the first stretch 15 in a vertical or axial direction, until changing
over into the inner side 14 of the guide 8.

The anchoring device 3 has a bearing surface 17 that is preferably conformed so
that the socket part 3 can be rested on the bearing surface 17 in a planar manner. This
advantageously allows achieving a precise seat of the socket part 2 on the anchoring
part 3. At the connecting or coupling point, the curving radii of the socket part 3 and the
bearing surface 17 are preferably identical, which allows achieving a good contact fit.

The first portion 11 of the connecting device 4 is set up at a distance 18 to the
socket part 2 where the distance 18 between the centre of the lower side 19 of the
socket part 2 and the extremity 20 turned toward the outlet opening 9 of the first portion
11 and preferably conformed as a groove, preferably amounts to a length of 3 millimetre
to 12 millimetre, preferably of 4 mm. The unspecified distance between the bearing

surface 17 and the edge 13 of the second portion 12 essentially corresponds to the

distance 18.
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Because the guide 8 and therefore also the second portion 12 of the connecting
device 4 are made of metal and the pin 5 is made of a plastic material, especially
polyethylene, when connecting the first portion 11 to the second portion 12, or when
connecting the pin 5 to the guide 8, there occurs a deformation of the pin 5, which is
induced by the fact that the edge 21 of the second portion 12, which is set at a distance
from the inner side 14 of the guide 8 and turned toward the outlet opening 9, presses
into the pin 5, thus deforming the same. The radial pressing-in depth 22 for the example
of embodiment represented in the Figures 1 and 2 amounts to about 0.05 millimetre.
The vertical or the axial pressing-in depth 23 for the example of embodiment shown In
the Figures 1 and 2 amounts to about 0.04 millimetre. The intrusion of the edge 21 of
the second portion 12 into the pin 5 prevents the second portion 12 from extending up
to the extremity of the first portion 11 that is turned toward the outlet opening 9.
Consequently, in the example of embodiment shown, the distance from the bearing
surface 17 to the rim 13 of the second portion 12 is smaller, by a difference 24 of about
0.07 millimetres, than the distance 18 from the lower side 19 of the socket part 2 to the
lower rim 20 of the first portion 11.

In the example of embodiment shown in the Figures 1 and 2, at the point of the
first stretch 15 of the second portion 12 of the locking device 4 conformed as a
thickening, the guide 8 preferably has an inner diameter of 6.82 millimetre, where the
inner diameter of the guide 8, without considering the thickening, preferably amounts to
7 millimetre and the width of the thickening to 0.18 millimetre. At the point of the first
portion 11 executed as an opening, the pin 5 preferably has an outer diameter of 6.70
millimetre, where without considering the opening, the outer diameter of the pin 5
preferably amounts to 7 millimetre and the width of the opening 0.3 millimetre. Without
considering the thickening 12, the width of the thickening 12 preferably amounts to
about five percent of the inner diameter of the guide 8, and without considering the
opening 11, the width of the opening 11 amounts to about five percent of the outer
diameter of the pin 5. The connecting device 4 preferably has a diameter of 3 — 9
millimetre, in particular of 6 — 7 millimetre.

The measurements given in reference to the example of embodiment shown In

the Figure 1 and 2 allow a secure connection between the socket part 2 and the
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anchoring part 3 to be made by applying smaller pressing-in forces, while at the same
time maintaining the necessary pressing-on forces to release the secure connection.

Figure 3 shows a cross-sectional view of prosthesis 1 as shown in Fig. 1, wherein
additionally fastening means 25 passing through the outlet openings 9, especially
screws, are provided to fasten the anchoring part 3 in a bone. The axes 26, 27 of the
fastening means preferably do not run parallel to the axes 28 of the pins 5. This allows
achieving a better anchoring action. The inclination of the axes 26, 27 of the fastening
means 25 with respect to the axes 28 of the pins 5 preferably amounts to a value
between 4.5 and 6 degrees. A particularly good supporting action in bones can be
achieved if the inchnation of the axes 26, 27 of the fastening means 25 with respect to
the axes 28 of the pins 5 is of a different size. For instance, the inclination of the axis 26
of a first fastening means 25 with respect to the axis 28 of a first pin 5 can be of 6
degrees and the inclination of the axis 27 of a second fastening means 25 with respect
to the axis 28 of a second pin 5 can be of 4.5 degrees.

For an implantation or for implanting the prosthesis 1 in a bone, the guides 8 are
inserted into the bones in a first phase. This can for instance occur by threading-in the
screws 25 and/or applying a force, for instance by a hammer. In a further step, the
socket part 2 is connected with the anchoring part 3 by inserting the pins 5 into the
guides 8. The pins 5 are inserted Into the guides 8 until a secure connection between
the socket part 2 or the pins 5 and the anchoring part 3 or the guides 8 has been
established. When inserting the pins Iinto the guides 8, they are drawn over the
respective thickenings 12 of the connecting devices 4. On this occasion the thickening
12 click or snap into the openings 11 and thus create a secure, meaning non easily
releasable connection between the pins 5 and the guides 8 and therefore between the
socket part 2 and the anchoring part 3. Such an assembling of the socket part 2 and the
anchoring part 3 can of course also be done outside a human or animal body.

The thickening 12 that has been clicked or snapped into the opening 11 prevents
the pins 5 from being able to simply slip out of them again. Should the thickening 12
nevertheless, for instance by a swinging motion, be detached from the opening 11, the
pins 5 will advantageously still be left inside the guides 8 and be held by these, meaning

that the connection of the socket part 2 with the anchoring part 3 is not completely
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released and remains repairable. A renewed secure connection can be achieved in a
simple manner by pressing the socket part 2 and the pins 5 in a direction toward the
outlet openings 9 until the thickenings 12 are again snapping into the openings 11.
While preferred embodiments of the invention have been described in the
present application, it is to be clearly pointed out that the invention is not limited to these

and can, within the range of the following claims, also be embodied in other ways.
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1. A prosthesis, comprising:

a socket part receiving a joint head on a pan thereof, the socket part
Including a plurality of pins extending away from a side of the socket part
opposite the pan so that, when inserted into a target portion of bone, the
socket part is non-rotatably secured thereto, each of the pins including a
locking feature on an outer surface thereof; and

an anchoring part which, when implanted, anchors the prosthesis in a
bone, the anchoring part including a plurality of guides formed to receive the
pins therein to couple the socket part to the anchoring part to prevent tilting
with respect to one another, each of the guides including a locking structure

engaging a corresponding one of the locking features, the locking structure
projecting into the respective guide.

2. The prosthesis according to claim 1, wherein the prosthesis is a shoulder
prosthesis.
3. The prosthesis according to claim 1, wherein the socket part and the pins

are implemented in a single piece.
4. The prosthesis according to claim 1, wherein the guides and the pins are

essentially cylindrical, an inner diameter of the guides essentially corresponding to
an outer diameter of the pins.

S. The prosthesis according to claim 1, wherein the locking features and the
locking structures are snap-in devices.

42553171
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6. The prosthesis according to claim 1, wherein a distance from the socket
part to a connecting device for securely connecting the socket part with the
anchoring part amounts to between 3 mm and 12 mm.

7. The prosthesis according to claim 1, wherein a distance from the socket
part to a connecting device for securely connecting the socket part with the
anchoring part is 4 mm.

8. The prosthesis according to claim 1, wherein the locking feature is
conformed as an opening.

9. The prosthesis according to claim 1, wherein the locking feature is
conformed as an essentially annular groove.

10.  The prosthesis according to claim 8, wherein the opening includes rims that
present a chamfer.

11.  The prosthesis according to claim 1, wherein the locking structure is formed
as a thickening.

12. The prosthesis according to claim 1, wherein the locking structure is formed

as an essentially ring-shaped bulge.

13. The prosthesis according to claim 12, wherein each guide has an inner
diameter of between 3 mm and 9 mm.

14. The prosthesis according to claim 12, wherein each guide has an inner

diameter of 7 mm.

42553171
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15.  The prosthesis according to claim 1, wherein on a side turned away from an
inlet side, each guide has an outlet opening.

16. The prosthesis according to claim 1, wherein the anchoring part has a
bearing surface fitted with an opening to insert the pins into the guides.

17.  The prosthesis according to claim 16, wherein the bearing surface is formed
so that the socket part is applied to the bearing surface in a planar manner.

18. The prosthesis according to claim 16, wherein a distance from the bearing
surface to a connecting device for securely connecting the socket part with the
anchoring part is between 3 mm and 12 mm.

19.  The prosthesis according to claim 16, wherein a distance from the bearing
surface to a connecting device for securely connecting the socket part with the

anchoring part is 4 mm.

20. The prosthesis according to claim 15, further comprising:
a fastening arrangement situated in the outlet opening of the guide,

the fastening arrangement fastening the anchoring part in a bone.

21.  The prosthesis according to claim 20, wherein the fastening arrangement

includes a screw.

22. The prosthesis according to claim 1, wherein at least one of the socket part

and the pins is made of a plastic material.

23. The prosthesis according to claim 1, wherein at least one of the socket part

and the pins is made of polyethylene.

42553171
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24. - The prosthesis according to claim 1, wherein the anchoring part is made of
metal.

25.  The prosthesis according to claim 1, wherein the pins and the guides are
parallel to one another.

26. A method for assembling a prosthesis, the prosthesis including a socket
part, an anchoring part and a locking arrangement, comprising:

inserting a plurality of pins extending away from a side of the socket

part opposite a pan in a plurality of guides of the anchoring part, so that,

when inserted into a target portion of bone, the socket part is non-rotatably

secured thereto, each of the pins including a locking feature on an outer

surface thereof; and |

wherein the guides have a shape to receive the pins therein to

couple the socket part to the anchoring part to prevent tilting with respect to

one another, each of the guides including a locking structure engaging a

corresponding one of the locking features, the locking structure projecting
into the respective guide.

42553171
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