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(57) ABSTRACT 

A humerus implant includes a cup shaped body and a 
locking adapter. The cup shaped body has a center portion 
and a plurality of flexible first sidewall segments and second 
sidewall segments, with gaps between neighbored sidewall 
segments. The first sidewall segments have a plurality of 
locking fins while the second sidewall segments having a 
plurality of recesses and holes. The locking adapter has 
means for fixing the locking adapter to the cup shaped body 
and a locking ring for locking the sidewall segments into 
their final positions. 

14 Claims, 7 Drawing Sheets 
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1. 

STEMILESS SHOULDER IMPLANT 

PRIORITY CLAIM 

This application claims priority to pending European 5 
Application No. 13172917.0 filed on 19, Jun. 2013. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 10 
The present invention relates to a shoulder arthroplasty 

system to Surgical reconstitution of the shoulder and, in 
particular, to a humerus implant. 

2. Description of Relevant Art 
The shoulder joint is a ball-and-socket joint, which has an 15 

exceptional range of motion. Shoulder instability and other 
maladies of the shoulder joint, such as arthrosis or fracture, 
may require a replacement of the joint. 
A shoulder joint prosthesis, which includes the replace 

ment of the convex head of the humerus, is disclosed in U.S. 20 
Pat. No. 7,819,923. It reflects the orientation and the center 
of rotation of actual joints. In the case of a worn or damaged 
rotator cuff or too much bone loss, such prosthesis would not 
recover the range of motion. In such a case, a reverse 
shoulder prosthesis may be preferable. An example of such 25 
prosthesis is disclosed in the US patent application publi 
cation 2009/0210065 A1. In such prosthesis, the humeral 
component includes a stem and a cup attached to the stem. 
The glenoid component Supports a convex head, which 
articulates with the cup of the humeral component. For 30 
inserting the stem into the humerus, a significant amount of 
bone substance has to be removed. This complicates later 
revision due to the low remaining bone volume. 
An implant as disclosed in the US patent application 

publication 2009/0306782 A1 requires only a minimum of 35 
bone material to be removed. Here fixation of the implant 
within the bone is far less stable compared to a stem. 
An improved implant is disclosed in the US patent 

application publication 2012/0179263 A1 by the same 
inventors of this application. The implant has a cup shaped 40 
body with an outer thread. The thread has a plurality of fins 
with cutouts between the fins. The fins have inclined leading 
Surfaces to minimize insertion torque. 

SUMMARY OF THE INVENTION 45 

The embodiments are based on the object of providing a 
humerus implant which may be used as part of a shoulder 
prosthesis and which can be securely fixed within the 
humerus with minimal removal of bone material. The fixa- 50 
tion procedure should be simple and quick. A good fixation 
shall be achieved immediately after insertion, without 
cementing, so that the joint can be used immediately after 
insertion. A high retention force should be achieved. A 
precise placement and orientation of the implant should be 55 
possible. 

In an embodiment, the humerus implant has a cup shaped 
body having flexible sidewall segments connected together 
at a center portion. There may be any number of sidewall 
segments between 2 and 24. Preferably, six sidewall seg- 60 
ments are provided. There are at least two different types of 
sidewall segments. Whereas the sidewall segments basically 
have the same inner contour, they differ in the outer shape, 
which has to provide a stable, secure and long-lasting 
contact with the surrounding bone. Preferably, four first 65 
sidewall segments and two second sidewall segments are 
provided. The different types of sidewall segments are 

2 
optimized for different properties. A first type of sidewall 
segments preferably has a plurality of locking fins, which 
immediately anchor the cup shaped body within the bone. 
Due to the radial anchoring in the bone material, the fins 
cause a comparatively high pull out force of the implant. 
Further cementing is no more necessary. A second type of 
sidewall segments preferably has a structure of recesses and 
holes, which allow ingrowth of the bone. The recesses 
increase the pull out force of the cup shaped body, while the 
holes block rotation. Preferably, the at least two types of 
sidewall segments are at least partially arranged alternating. 
This allows for a good distribution of the properties of both 
kinds of sidewall segments over the circumference of the 
cup shaped body. To allow insertion of the cup shaped body 
into a bone, gaps are provided between the individual 
sidewall segments. Accordingly, the gaps are between neigh 
bored segments. These allow a slight compression of the 
sidewall segments during insertion and therefore a reduction 
of the outer circumference of the cup shaped body. Due to 
be reduced circumference, the cup shaped body can easily be 
inserted into a hole of the bone. 

It is further preferred, if there is at least one, preferably 
two tabs, close to the upper side of one or two sidewall 
segments and extending radially from the cup shaped body. 
The at least one tabs preferably are essentially parallel to 
plane defined by the upper ends of the sidewall segments. 
They allow for a precise alignment of the cup shaped body. 
First, the cup shaped body may be aligned, so that at least 
one tabs are located on the bone surface. This allows an 
alignment of the tilt of the cup shaped body. With implants, 
known from prior art, a spherical implant can be inserted 
into a spherical hole under any tilt angle. This may lead to 
a misplacement of the implant. When the at least one tabs 
contact the bone surface, the implant is parallel to the bone 
surface, without any tilt error. Therefore, the insertion align 
ment is improved. The at least one tabs further increase 
stability of the implant immediately after insertion. When 
the implant is correctly installed and the at least one tabs 
contact the bone Surface, they can provide additional load 
bearing capacity and optional tilt moment and therefore 
increase the stability significantly. 

Furthermore, the at least one tabs allow orientation of the 
implant in rotation. The implant preferably has an outer 
structure of the sidewall segments, which is adapted to 
different bone structures to optimize the fixation within the 
bone. Therefore, the implant may not be rotational sym 
metrical. To prevent a wrong insertion of the implant, the at 
least one tabs give an indication of the correct rotation. 

After insertion of the implant into a bone, the implant 
must be locked. This is done by a locking adapter. For 
simplified insertion, the locking adapter has a conical outer 
contour. It may also be a tapered shank. During insertion the 
sidewall segments slide at the conical outer contour and are 
continuously pressed outwards towards the bone. This 
presses the locking fins into the Surrounding bone. It pref 
erably provides a locking ring, which interfaces with the 
sidewall segments and locks the sidewall segments into their 
final position with respect to the bone. Preferably, the 
locking ring Surrounds the edges of the sidewall segments to 
hold them firmly in their position independent of pushing or 
pulling forces. The locking adapter preferably has means for 
holding further components, like a spherical liner. Such 
means may be a rotational symmetric contour into which 
these further components may be Snapped in. It is further 
preferred, if the locking adapter provides a hole for a screw 
corresponding to a thread in the cup shaped body. By means 
of these components, a screw may be used to hold the 
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locking adapter at the cup shaped body. There may be further 
centering means for centering the locking adapter with in the 
cup shaped body. Preferably, the centering means has a 
cylindrical shape interfacing with a cylindrical part of the 
center portion of the cup shaped body. 

In a further embodiment, there may be a second locking 
adapter, which has a tapered shank for holding a spherical 
cap, preferably for an anatomical application, which has a 
corresponding conical hole. There may be a simple press fit 
to hold these components together. There may be further 
Snap-in the means. There may be variations of the cap 
deviating from a sphere and being adapted to specific 
anatomical requirements 

According to another embodiment, the humerus implant 
has a cup shaped body having sidewalls between a top side 
and a bottom side. At the outside of the body is a thread 
having a plurality of fins starting with a first fin and ending 
with a last fin. There are cutouts between the fins. The fins 
are specifically designed to secure the body within the bone 
even without cementing. Due to the radial anchoring in the 
bone material, the fins cause a comparatively high pull out 
force of the implant. At least one fin, preferably a plurality 
of fins, most preferably all fins have an inclined leading 
Surface which helps in incising into the bone by rotating the 
body in an inward direction. By this measure, the insertion 
torque is minimized. The inclination of the leading Surface 
may also be negative resulting in an undercut leading 
surface. There may be a combination of different types of 
fins in one thread. Furthermore at least one fin, preferably a 
plurality of fins, most preferably all fins have a forward 
oriented undercut trailing Surface. This results in an angle of 
less than 90 degrees between a top surface and the trailing 
Surface, blocking rotation in the opposite, outward direction. 
Therefore, the removal torque is maximized. Between the 
individual fins there are cutouts leaving room for abraded 
bone material and therefore further reducing the insertion 
torque and avoiding chattering. Tests have proven that this 
thread design results in removal torques similar to and 
preferably at least 60% of insertion torques immediately 
after insertion and without any recovery period allowing 
further bone growth into the structure. Due to such bone 
growth, the removal torque increases further with time. 

It is further preferable, if the top surface is also slightly 
inclining. It is preferred to have approximately straight 
leading, top and trailing Surfaces, although any one or 
multiple surfaces may be rounded or arc shaped, which may 
result in a saw tooth like design. 
By filling the cutouts with cement or bone grafts or 

substitutes the stability may further be increased. 
In a preferred embodiment at least one fin, preferably a 

plurality of fins, and most preferably all fins extend in a 
radial direction from the cup shaped body. 
The humerus implant may directly interface with the 

glenoid component of a reverse (inverse) shoulder prosthe 
sis. It may also be designed to hold a joint adapter to 
interface with the glenoid component of a reverse shoulder 
prosthesis. In this case, the joint adapter is inserted into the 
cup shaped body preferably by means of a second locking 
adapter. It may furthermore be designed to hold the humerus 
component of an anatomical prosthesis. 

In another embodiment, the humerus implant is designed 
to provide an interface for the humeral component of an 
anatomical prosthesis. 

In the most preferred embodiment, it is designed to 
provide a combination interface for a joint adapter to inter 
face with the glenoid component of a reverse prosthesis and 
the humeral component of an anatomical prosthesis. Here 
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4 
specifically the cup shape allows a more simple and robust 
interface for the humeral component of an anatomical pros 
thesis, which for example may be held by a Morse taper. 
This embodiment allows simple replacement of an anatomi 
cal prosthesis by a reverse prosthesis during revision. Here 
exchanging of a prosthesis stem is no more necessary. Even 
the implant can remain in place, as only the heads must be 
exchanged. 
The humerus implant may be manufactured from Tita 

nium alloy, or other biocompatible metallic or non-metallic 
materials. The external surfaces of the device may be 
enhanced to allow by additive or subtractive processes, the 
application of texture or osteoinductivefosteoconductive 
material. 
The humerus implant or a joint adapter may be manufac 

tured by using Ultra High Molecular Weight Polyethylene, 
or other biocompatible material suitable for use as a bearing 
Surface in concert with a mating component of complimen 
tary geometry. 

Another aspect of the invention relates to a method for 
inserting a humerus implant. The method includes at least 
the steps of resecting a portion of the humerus head, reaming 
or drilling a hole into the humerus head. The hole preferably 
having a diameter equal or slightly less than the diameter of 
the humerus implant with inserted locking adapter. The next 
step is inserting a cup shaped body with its sidewall seg 
ments pressed to each other to reduce the outer diameter of 
the cup shaped body. During insertion preferably at least one 
tab is oriented parallel to the bone surface and into a desired 
direction, preferably inferior. After insertion of the cup 
shaped body into the bone, a locking adapter is inserted into 
the cup shaped body, thus expanding this sidewall segments 
and pressing this sidewall segments towards the bone caus 
ing locking fins of the sidewall segments to penetrate into 
the bone. This step causes secure anchoring of the humerus 
implant within the bone material. The locking adapter is then 
fixed by a screw within the cup shaped body. In a final step, 
a liner or a spherical cap or any other Suitable joint adapter 
may be attached to the locking adapter. 
The present invention relates to a modular shoulder 

arthroplasty system to address preferably osteoarthritis, 
trauma and cuff tear arthropathy. The invention is not limited 
to such applications. It may also be used to replace any other 
joint. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, the invention will be described by way 
of example, without limitation of the general inventive 
concept, on examples of embodiment and with reference to 
the drawings. 

FIG. 1 shows an embodiment of a humerus implant in a 
side view. 

FIG. 2 shows an embodiment of a humerus implant in a 
top view. 

FIG. 3 shows a first sectional view. 
FIG. 4 shows a second sectional view. 
FIG. 5 shows a perspective view to the top side. 
FIG. 6 shows a perspective view to the bottom side. 
FIG. 7 shows an embodiment with a spherical cap. 
FIG. 8 shows an embodiment with a spherical liner. 
FIG. 9 shows a humerus with an inserted implant. 
FIG. 10 shows a glenoid component at the implant body. 
FIG. 11 shows a humerus component at the implant body. 
FIG. 12 shows a humerus component adapted to anatomi 

cal requirements. 
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FIG. 13 shows another humerus component adapted to 
anatomical requirements. 

While the invention is susceptible to various modifica 
tions and alternative forms, specific embodiments thereof 
are shown by way of example in the drawings and will 
herein be described in detail. It should be understood, 
however, that the drawings and detailed description thereto 
are not intended to limit the invention to the particular form 
disclosed, but on the contrary, the intention is to cover all 
modifications, equivalents and alternatives falling within the 
spirit and scope of the present invention as defined by the 
appended claims. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows an embodiment of a humerus implant in a 
side view. The implant has a cup shaped body 100, which 
include of a plurality of sidewall segments. There are first 
sidewall segments 104, 106, 120 having locking fins 122. 
These locking fins immediately anchor the cup shaped body 
within the bone. Due to the radial anchoring in the bone 
material, the fins cause a comparatively high pull out force 
of the implant. Further cementing is no more necessary. 

Second sidewalls 130 have recesses 131 and holes 132, 
which allow ingrowth of the bone. The recesses increase the 
pull out force of the cup shaped body, while the holes block 
rotation. Preferably, there are gaps 140 between the sidewall 
segments, which allow a compression of the sidewall seg 
ments during insertion and therefore a reduction of the outer 
circumference of the cup shaped body. Due to be reduced 
circumference, the cup shaped body can easily be inserted 
into a hole of the bone. At least one tab 111 is provided for 
alignment and for increasing tilt moment of the cup shaped 
body as described above in detail. On the top of the cup 
shaped body 100 is a locking adapter 200. 

FIG. 2 shows an embodiment of a humerus implant in a 
top view. Here, the locking fins 122 and the gaps 121 in 
between the fins can be seen. A screw can be inserted into 
hole 210 to lock the locking adapter 200 against the cup 
shaped body 100. Furthermore, this figure shows an arrange 
ment symmetrically to sectional line A-A with two tabs 110. 
111. 

FIG. 3 shows a first sectional view at the sectional line 
A-A of FIG. 2. The center portion 107 is connecting the 
sidewall segments. The locking adapter 200 has a hole for 
screw 201 and centering means 202, which preferably 
interface with a cylindrical component of the center portion 
107. Furthermore, a conical contour is provided to simplify 
insertion of the locking adapter into the cup shaped body, 
pushing the sidewall segments to the outside until they are 
locked by a locking ring 205. The locking ring Surrounds the 
edges of the sidewall segments to hold them firmly in their 
position independent of pushing or pulling forces. The 
locking ring may furthermore have means 203 for holding 
further components. Such components may be Snapped into 
Such a means. 

FIG. 4 shows a second sectional view at sectional line 
B-B. Here, the recesses 131 instead of the locking fins of the 
previous figure at the outside of the sidewall segments are 
shown. 

FIG. 5 shows a perspective view to the top side. 
FIG. 6 shows a perspective view to the bottom side. Here, 

the sidewall segments are numbered from 101 to 106. 
FIG. 7 shows a spherical cap 320 positioned on a locking 

adapter 220. 
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6 
Here, the locking adapter has a tapered shank 222, which 

fits into a conical hole 321 of the spherical cap 320. 
FIG. 8 shows a humerus component 300 of a reverse 

prosthesis mounted into the locking adapter to 200 in cross 
sectional view. It has a preferably spherical inner surface 
301. 

FIG. 9 shows a humerus 30 with an inserted implant 100 
in the cancellous bone. Before insertion of the implant, the 
top section (31) of the humerus head has to be resected and 
an excavation for the body must be made. The optimum 
position of the implant can be selected by the position and 
angle under which the top section 31 of the humerus is cut 
away. 

FIG. 10 shows a spherical liner 300 interfacing a glenoid 
component 50 of a reverse shoulder prosthesis (also referred 
as inverse shoulder prosthesis). The implant is held within a 
humerus 30. 

FIG. 11 shows a humerus component 320 of an anatomi 
cal prosthesis mounted into a humerus 30. 

FIGS. 12 and 13 show different embodiments of a 
humerus component 330, 340 of an anatomical prosthesis 
mounted into the implant body in cross sectional view. The 
humerus component is adapted to anatomical requirements. 

It will be appreciated to those skilled in the art having the 
benefit of this disclosure that this invention is believed to 
provide a stemless reverse shoulder implant. Further modi 
fications and alternative embodiments of various aspects of 
the invention will be apparent to those skilled in the art in 
view of this description. Accordingly, this description is to 
be construed as illustrative only and is for the purpose of 
teaching those skilled in the art the general manner of 
carrying out the invention. It is to be understood that the 
forms of the invention shown and described herein are to be 
taken as the presently preferred embodiments. Elements and 
materials may be substituted for those illustrated and 
described herein, parts and processes may be reversed, and 
certain features of the invention may be utilized indepen 
dently, all as would be apparent to one skilled in the art after 
having the benefit of this description of the invention. 
Changes may be made in the elements described herein 
without departing from the spirit and scope of the invention 
as described in the following claims. 

LIST OF REFERENCE NUMERALS 

30 humerus 
31 resected portion of humerus head 
50 glenoid component of a reverse shoulder prosthesis 
100 cup shaped body 
101-106 side wall segments 
107 center portion 
110, 111 tabs 
120 first sidewall segments 
121 gaps 
122 locking fins 
130 second sidewall segments 
131 recesses 
132 holes 
140 gaps 
150 threaded hole 
200 looking adapter 
201 hole for Screw 
202 centering means 
203 means for holding further components 
204 conical contour 
205 locking ring 
210 hole for Screw 
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220 second locking adapter 
221 hole for screw 
222 tapered shank 
300 humerus component of inverse prosthesis 
301 spherical surface 
320 spherical cap 
321 conical hole 
330 second cap 
340 third cap 
The invention claimed is: 
1. A stemless humerus implant including a cup shaped 

body and a locking adapter, said cup shaped body including 
a center portion and a plurality of flexible first and second 
sidewall segments, with gaps between neighbored sidewall 
segments, said first sidewall segments including a plurality 
of locking fins, said second sidewall segments including a 
plurality of recesses and holes, said locking adapter includ 
ing means for fixing the locking adapter to said cup shaped 
body and further including a locking ring for locking said 
sidewall segments into theft final positions, wherein said 
locking adapter is located partially internal to the cup shaped 
body and is provided with a hole that allows a screw to be 
inserted into the hole and to lock the locking adapter against 
the cup shaped body, wherein both the screw and the hole 
extend into the cup shaped body, wherein said locking ring 
has a groove oriented towards the flexible first and second 
sidewall segments, wherein the groove has an edge support 
ing the flexible first and second sidewall segments from the 
outside and surrounds edges of the flexible first and second 
sidewall segments to hold them firmly in their position 
independent of pushing or pulling forces, wherein said cup 
shaped body is adapted to be positioned directly into 
humerus and without a stem. 

2. The humerus implant of claim 1, wherein at least one 
of Said sidewall segments has at least one tab extending 
radially from said cup shaped body. 

3. The humerus implant of claim 1, wherein four first 
sidewall segments and two second sidewall segments are 
provided. 

4. The humerus implant of claim 1, wherein said locking 
adapter includes means for attaching a humerus component 
of an inverse prosthesis or means for attaching a spherical 
Cap. 

5. The humerus implant of claim 1, wherein said locking 
adapter includes a tapered shank for attaching a further 
component. 

6. The humerus implant of claim 1, wherein said locking 
adapter includes a conical outer contour at which said 
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sidewall segments can slide during insertion of the locking 
adapter into said cup shaped body and are adapted to be 
pressed outwards towards the bone. 

7. A stemless humerus implant including a cup shaped 
body and a locking adapter, said cup shaped body including 
a threaded center portion and a plurality of flexible sidewall 
segments, with gaps between neighbored sidewall segments, 
said locking adapter including a screw for fixing the locking 
adapter to said cup shaped body and further including a 
locking ring for locking said sidewall segments into their 
final positions, wherein said locking adapter is located 
partially internal to the cup shaped body and is provided 
with a hole that allows a screw to be inserted into the hole 
and to lock the locking adapter against the cup shaped body, 
wherein both the screw and the hole extend into the cup 
shaped body, wherein said threaded center portion extends 
into a space surrounded by the plurality of flexible sidewall 
segments, wherein said locking ring has a groove oriented 
towards the flexible first and second sidewall segments, 
wherein the groove has an edge supporting the flexible first 
and second sidewall segments from the outside and sur 
rounds edges of the flexible first and second sidewall seg 
ments to hold them firmly in their position independent of 
pushing or pulling forces. 

8. The humerus implant of claim 7, wherein first sidewall 
segments including a plurality of locking fins are provided. 

9. The humerus implant of claim 7, wherein second 
sidewall segments including a plurality of recesses and holes 
are provided. 

10. The humerus implant of claim 7, wherein at least one 
of said sidewall segments has at least one tab extending 
radially from said cup shaped body. 

11. The humerus implant of claim 7, wherein four first 
sidewall segments and two second sidewall segments are 
provided. 

12. The humerus implant of claim 7, wherein said locking 
adapter includes means for attaching a humerus component 
of an inverse prosthesis or means for attaching a spherical 
Cap. 

13. The humerus implant of claim 7, wherein said locking 
adapter includes a tapered shank for attaching a further 
component. 

14. The humerus implant of claim 7, wherein said locking 
adapter includes a conical outer contour at which said 
sidewall segments can slide during insertion of the locking 
adapter into said cup shaped body and are adapted to be 
pressed outwards towards the bone. 


