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(54) Title: SHOULDER PROSTHESIS

(54) Bezeichnung: SCHULTERPROTHESE

(57) Abstract: The invention relates to a shoulder pros-
thesis comprising a stem (10), a cap (20) and a spacer
(30), which can be attached to the proximal end (12) of
the stem (10) and to which the cap (50) can be attached.
The spacer (30) can be clamped against a fastening el-
ement (20), which can be adjusted in a first direction
at the proximal end (12) of the stem (10), whereby said
first direction is situated in the resection plane or parallel
thereto and substantially extends approximately in the
medial-lateral plane. Said fastening element (20) can
slide on the stem (10) by means of a dovetail guide (15)
or within a guide hole in said stem (10). The spacer
can be clamped against the fastening element (20), so
that said fastening element (20) and said spacer (30) are
fixed.

(57) Zusammenfassung: Die Schulterprothese hat ei-
nen Schaft (10), eine Kopfkalotte (20) und ein Mittelteil
(30), das am proximalen Ende (12) des Schaftes (10) be-
festigbar ist und an dem die Kopfkalotte (50) befestig-
bar ist. Das Mittelteil (30) ist an einem Befestigungse-
lement (20) festspannbar, das am proximalen Ende (12)
des Schaftes (10) in einer ersten Richtung einstellbar ist,
wobei die erste Richtung in der Resektionsebene oder
parallel zu dieser liegt. Die erste Richtung verlduft im
Allgemeinen etwa medial-lateral. Das Befestigungse-
lement (20) kann mittels einer Schwalbenschwanzfith-
rung (15) an dem Schaft (10) verschiebbar sein oder in
einer [fihrungsbohrung in dem Schaft (10) verschiebbar
gefithrt sein. Das Mittelteil ist gegen das Befestigungs-
element (20) spannbar, wodurch das Befestigungsele-
ment (20) und das Mittelteil (30) fixiert werden.
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Shoulder prosthesis

Description

The invention relates to a shoulder prosthesis with a stem, with a ball head and
with a middle section that can be attached to the proximal end of the stem at

various positions along a first linear direction and to which the ball head can be

“attached.

Such a shoulder prosthesis is known from EP-A 0 953 321. The middle section
has outwardly-projecting ribs by means of which it can be inserted into a recess
at the proximal end of the stem in various laterally-medially staggered positions.
The middle section is connected to the stem by a press fit and the ball head has
a recess of constant cross-section by means of which it is fitted onto the middle
section. The middle section is angled as a result of which various inclinations and

retroversion angles can be set.

A shoulder prosthesis is known from US-A 5 961 555 in which the middle section
can be fitted onto a cone at the proximal end of the stem and the ball head is
clamped by means of a conical dovetail guide. Apart from the fact that the ball
head is displaced in anterior-posterior direction when clamped to the middle
section, the ball head is not adjustable vis-a-vis the stem.

Shoulder prostheses in which the middle section is conically developed at both
ends and can thereby be connected to the stem and the ball head are known
from EP-A-0 549 480, EP-A 0 599 429, FR-A 2 721 200 and US-A 6 197 062.
The axes of both conical ends are angled vis-a-vis each other and/or offset vis-a-
vis each other as a result of which a lateral-medial and posterior-anterior
adjustment of the ball head and optionally of the retroversion angle vis-a-vis the
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stem is possible. A similar shoulder prosthesis is also known from DE-A 198 41 612,
the middle section being disk-shaped and having axial pins, offset vis-a-vis each other,

on both sides.

A shoulder prosthesis in which the middle section has a cylindrical section, the axis of
which runs parallel to the stem axis and which can be clamped to the proximal end of
the stem with adjustable rotation position, is known from EP-A 0 679 375. Projecting
from this cylindrical section is a conical section onto which the ball head can be fitted.

Shoulder prostheses in which the middle section can be adjusted vis-a-vis the stem by
means of a ball-and-socket joint, the concave surface of the ball-and-socket joint being
developed in the stem, are known from EP-A 0 712 617, US-A 6 228 120 and US-A 6
206 925. In the case of the shoulder prosthesis known from EP-A 0 715 836, the
concave surface of the ball-and-socket joint is developed in the ball head and the joint
ball added at the proximal stem end.

Shoulder prostheses in which the middle section is adjustable at the proximal end of the
stem in the direction of the stem axis, as a result of which the effective length of the
prosthesis stem can be altered, are known from DE-A-195 48 154 and DE-U-299 18
669.

A shoulder prosthesis in which the distance between ball head and stem can be altered
by providing the ball head with an axial or axis-parallel threaded section that can be
screwed into a threaded bore at the proximal end of the stem is known from DE-U-93
12 218. The ball head can be fixed by means of a safety screw that can be screwed in

transversely thereto.

Any discussion of documents, acts, materials, devices, articles or the like which has
been included in the present specification is solely for the purpose of providing a
context for the present invention. It is not to be taken as an admission that any or all of
these matters form part of the prior art base or were common general knowledge in the
field relevant to the present invention as it existed before the priority date of each claim

of this application.
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Throughout this specification the word "comprise”, or variations such as "comprises" or
"comprising”, will be understood to imply the inclusion of a stated element, integer or
step, or group of elements, integers or steps, but not the exclusion of any other element,

integer or step, or group of elements, integers or steps.

It is a feature of the invention is to create a shoulder prosthesis that is particularly
simply constructed and in which the ball head is almost continuously adjustable vis-a-
vis the stem.

According to a first aspect, the present invention is a shoulder prosthesis comprising:

a stem having a proximal end;

a ball head;

a middle section, the ball head being adapted to be attached to the middle
section; and

an attachment element which is adapted to be displaced in a first direction in a
guide bore in the proximal end of the stem, the first direction lying in a resection plane
or in a plane parallel thereto and the middle section being adapted to be clamped
against the attachment element through a window in the wall of the guide bore, so that
the middle section can be attached to the proximal end of the stem at various positions

along the first linear direction

In one embodiment the middle section can be clamped to an attachment element that is
adjustable in a first direction at the proximal end of the stem, the first direction lying in

the resection plane or in a plane parallel thereto.

The attachment element is preferably linearly adjustable at the proximal end of the stem
in a guide, preferably in medial-lateral direction, for example in a dovetail guide or a
rotation-symmetrical guide. In general, the direction of adjustability lies in the resection

plane or in a plane slightly parallel-displaced thereto.

The resection plane usually lies at an angle of 40° to 50° to the stem axis, i.e. the
normal line of the resection plane lies at an angle of 130° to 140° to the stem axis. Joint
implantations are usually carried out such that the connection surface of the implant
coincides as exactly as possible with the resection surface. In the present case, the
connection surface is the surface at the proximal end of the stem against which the ball

head lies in the ideal case.
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The middle section i1s preferably clamped by means of a threaded bolt that passes
through a shoulder bore of the middle section and is screwed into the attachment

element, as a result of which the attachment is simultaneously fixed in its guide.

Through these measures the ball head is continuously adjustable in the first direction
vis-a-vis the stem. In order to make the ball head two-dimensionally adjustable vis-a-
vis the stem, the middle section is preferably continuously adjustable in a second
direction vis-a-vis the attachment element. The second direction runs at an angle to the

first direction and is preferably approximately right-angled to the first direction.
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The adjustability of the middle section vis-a-vis the attachment element can be
achieved by the fact that the shoulder bore in the middle section is a slot
shoulder bore pointing in anterior-posterior direction.

As a result, the ball head is continuously adjustable in two directions vis-a-vis the
stem, the adjustment being intraoperative and correctable. The reproduction of
inclination and retrotorsion does not take place in this case via an alignment of
the ball head vis-a-vis the stem, but is achieved via resection instruments and
therefore preset in the case of the shoulder prosthesis according to the invention.

In a particularly preferred design of the invention the stem has at the proximal
end a connection surface which lies at an angle of approximately 40° to the stem
axis and which generally coincides with the resection plane or lies at a slight
distance parallel to it. The attachment element is a plug-shaped sliding block that
is displaceable in a guide bore that is provided at a slight distance below the
connection surface and has a proximal window in the connection surface. The
sliding block has a transverse threaded bore. The middle section can be clamped
against the connection surface by means of a threaded bolt that is screwed into
the cross bore of the sliding block. The connection surface and the underside,
lying against it, of the middle section can be serrated in order to achieve a
positive-locking engagement. Instead of the serration, a roughening can also be
provided. In principle any positive- and/or force-locking connection is possible.

The middle section has a slightly conical exterior and the ball head has a
correspondingly conical recess, as a result of which the ball head can be
connected to this by simply fitting it onto the middle section. The connection can
also be achieved by positive locking, e.g. click elements, or by positive force
locking, e.g. a threaded connection.

These connection means can be centred, single-eccentric or double-eccentric. In
the case of a centred development, the shoulder bore of the middle section is
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centred relative to the exterior of the middle section and the recess or the other
connection means is also provided centred in the ball head.

In the case of a single-eccentric development the shoulder bore of the middle
section is centred and the conical recess or other connection means is developed
eccentric in the ball head. By changing the rotation position of the ball head on
the middle section the centre of the ball head can be set relative to the stem end
on an orbit the radius of which equals the eccentricity. In conjunction with the
setting of the middle section along the first direction a continuous adjustability of
the ball head vis-a-vis the stem end in two dimensions thereby results.

It is also possible to develop the ball head centred and to provide the shoulder
bore eccentrically in the middle section. in general in the case of single-eccentric
development however the previous possibility is selected in which only the head

ball is developed eccentric.

In the case of a double-eccentric development the shoulder bore of the middle
section is arranged eccentric to the exterior of the middle section and the recess
or other connection means is provided eccentric in the ball head. the double
eccentricity already enables per se a continuous adjustment of the ball head vis-
3-vis the stem end inside a circular area the radius of which corresponds to the
sum of the two eccentricities. In addition the ball head can still be continuously
adjusted in the first direction.

The stem preferably has at the proximal end one or more fins with bores for the

attachment of tendons and bone fragments.

Depending on the anatomical conditions the ball head can have a shape
between a hemisphere and a very flat sphere section with an angle at centre of

for example 90°.
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The individual parts of the stem prosthesis can be produced from materials
customary for endoprostheses, in particular from ceramics, titanium alloys or

cobalt-chromium alloys or from unreinforced or fibre-reinforced plastic.

5 Embodiments of the invention are explained in the following using the drawing.

There are shown in:

Fig. 1 a first embodiment of the shoulder prosthesis according to
the invention in a three-dimensional exploded
10 representation;

Fig. 2 the shoulder prosthesis of Fig. 1 from the front or the rearin
a disassembled representation;

15 Fig. 3 a section along A-B of Fig. 2;

Fig. 4 the shoulder prosthesis of Fig. 1 in assembled state in

longitudinal section;

20 Fig. 5 a three-dimensional representation of a centred middle
section and a ball head with eccentrically arranged recess

according to a second embodiment,

Fig. 6 a third embodiment of the shoulder prosthesis according to
25 the invention in a three-dimensional exploded
representation,
Fig. 7 the shoulder prosthesis of Fig. 1 from the front or the rear in

a disassembled representation;
30
Fig. 8 a section along A-A of Fig. 7,
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Fig. 9 the shoulder prosthesis of Fig. 6 in assembled state in
longitudinal section and

Fig. 10 in a three-dimensional representation, a centred middle
section and a ball head with eccentrically arranged recess of

the embodiment of Fig. 6.

The shoulder prosthesis in all the embodiments consists of a stem 10, a sliding
block 20 as attachment element, a middle section 30, a threaded bolt 40 and a
ball head 50. The stem 10 broadens towards its proximal end 12 and ends there
in a connection surface 14 that runs according to the resection plane at an angle
of approximately 40° or 45° to the longitudinal axis of the stem 10.

In the case of the first embodiment the sliding block 20 is guided in a dovetail
guide 15, to which end an inwardly-widening groove 16 is developed in the
connection surface 14 and two lateral guide surfaces 22 of the overall
approximately square sliding block 20 are correspondingly inclined (Fig. 3) with
the result that the sliding block 20 is displaceably guided in the groove 16 in
lateral-medial direction. Edges 18 stand on both sides of the groove 16 in the

connection surface.

The middle section 30 has a frustum-shaped exterior 32 and an axial slot
shoulder bore 34, the longer dimension of the shoulder bore 34 being directed
anterior-posterior. The threaded bolt 40 is inserted into the shoulder bore 34 and
screwed into a threaded bore 24 of the sliding block 20. The threaded bolt 40 has
a head 42 with a hexagon socket and a threaded stem 44 and the head of the
threaded bolt 40 is completely housed in the shoulder bore 34. By tightening the
threaded bolt 40 the middle section 30 is clamped against the outside edges 18
of the dovetail guide 15. The end of the threaded bolt 40 extends into a recess 19
in the base of the dovetail guide 15.
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The ball head 15 corresponds in its external shape approximately to a sphere
section with an angle at centre of approximately 90°. Accordingly, it has an
arched top side 52 and a level underside 54. A conically tapering recess 56 is
provided in the underside 54 with the result that the ball head 50 can be fitted
onto the middle section 30 with press fitting. The recess 56 is deep enough to
completely house the middle section 30. As Fig. 4 shows, the underside 54 of the
ball head 50, in the assembled state of the shoulder prosthesis, practically rests
on the connection surface 14 and thus on the resection plane.

Fig. 5 shows a second embodiment of a shoulder prosthesis, similar to that of
Figs. 1 to 4, the shoulder bore 34 being circular however. The middle section 30
cannot therefore be adjusted anterior-posterior. To nevertheless achieve a
continuous adjustability in two dimensions, the recess 56 is arranged eccentric in
the underside 54 of the ball head 50. The centre of the ball head 50 can therefore
be positioned on a circular line around the longitudinal axis of the middle section
30. In conjunction with the medial-lateral adjustability of the middle section 30 at
the proximal end 12 of the stem 10 a continuous adjustability is thereby likewise
obtained within a surface area large enough to be able to match the anatomical

conditions of the individual case.

The endoprosthesis can be assembled before or after the insertion of the stem
10 into the humeral channel, the threaded bolt 40 being loosely screwed firstly
through the middle section 30 into the sliding block 20. The attachment element
20 can already be in the groove 16 at the proximal end 12 of the stem 10. On the
other hand the sliding block 20 can also be inserted into the groove 16 loosely
connected to the middle section 30. The stem 10 is then positioned and the
middle section 30 is fixed such that the ball head 50 corresponds as closely as

possible to the anatomical situation.
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In the case of the third embodiment (Figs. 6 to 10) the attachment element isa
plug-shaped sliding block 20, the threaded bore 24 running transversely through
the sliding block 20. The sliding block 20 is guided in a guide bore 65 in the stem
10 which is introduced from the medial position into the stem 10 and the axis of
which runs parallel to the proximal connection surface 14 of the stem 10. The
sliding block 20 is displaceable in the guide bore in medial-lateral direction.

A window 66 is built into the proximal connection surface 14 of the stem 10 as far
as the guide bore. The threaded bolt 40 is pushed through the middie section 30
as in the first embodiment. In the case of the present third embodiment it is then
guided through the window 66 and turned into the threaded bore 24 of the
attachment element 20. By means of the threaded bolt 40 the middle section 30
is thereby clamped against the sliding block 20 and thus against the connection
surface 14 of the stem 10. The length of the window 66 defines the medial-lateral

displacement path of the middle section 30 vis-a-vis the stem 10.

The middle section 30 has a frustum-shaped exterior and a concentric through
bore 34 with a blind-end bore that starts from the proximal top side or cover
surface. The threaded bolt 40 is inserted, as mentioned, into the blind-end bore
and inserted into the threaded bore 24 of the sliding block 20 that was previously
inserted from the medial position into the guide bore 65. The threaded bolt 40
has a head with a hexagon socket and a threaded stem and the head of the
screw is completely housed in the blind-end bore of the middle section 30.

A grooved structure on the connection surface 14 of the stem 10 and on the
underside of the middle section 30 ensures a positive-/force-locking closure as
additional security for the connection against loosening and micromovements.
The grooves 70 are arranged in a 1-mm grid. Thus a defined adjustment of the
ball head 50 in medial-lateral direction is ensured. There project from the
underside of the middle section 30 guide lugs 36 that engage in the window 66 of
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the stem 10. Thus the locking and alignment of the middle section 30 relative to
the stem 10 according to the groove structure is guaranteed.

The ball head 50 corresponds to that of the second embodiment. The axis of the
conical recess 56 lies offset by 3 mm (eccentricity) vis-a-vis the central axis of the
ball head 50. The ball head 50 is thus rotatable on a defined eccentric path about
the axis of the middle section 30.

Markings 74 and inscriptions for the eccentric positions are provided on the
underside of the ball head, preferably marked in twelve sections in the manner of
a clock. The entrance to the guide bore 65 can be sealed by means of a seal.

Through the combination of the head eccentricity and the displacement
mechanism in medial/lateral direction, any desired position of the ball head vis-a-
vis the stem can thus be set on the resection plane (so-called mediodorsal
offset). The adjustment ranges are * 3 mm in each case. A continuous
adjustability is thus obtained within a surface area large enough to be able to
match the anatomical conditions of the individual case.

The conical pitch of the middle section and head corresponds to the pitch of 1 :
10 used with implant cones.

A central threaded blind-end bore 76 for bracing with the setting instrument and
also two blind-end bores for rotation security of the setting instrument are

arranged at the proximal stem end.

The stem has proximally/laterally a fin 80 for rotation security. In the case of
cement-free stem design such fins can also be provided at the anterior/posterior
proximal lateral surfaces. Cement channels 82 in the distal stem region likewise
serve for rotation security in the cement casing. They are rotated 4 times about

the stem axis in this version.
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The module comprising the stem 10, middle section 30, sliding block 20 and bolt
40 are supplied preassembled and unbraced in a sterile pack. It is also possible,
if the sliding block 20 is already in the stem 10, to fit the middle section 30 with
bolt 40 after implantation of the stem and to replace the middle section 30 upon
inspection. In order to be able to align the sliding block 20 for the screwing-in of
the bolt 40, a transverse groove 84 is cut in the end-surface of the sliding block
20.

Whereas, in the case of the embodiment of Figures 1 to 4, access is from the
proximal/lateral position, a particular advantage of the embodiment of Figures 6
to 10 is that access is from the medial position. Furthermore as a result of the
guide lugs 36 in connection with the grid system, a particularly reliable fixing of
the middle section is achieved. The adjustment of the middle section in the
embodiment of Figures 6 to 10 is possible not only interoperatively on the
implanted stem, but also by means of a test rasp (rasp with adjustment

mechanism) and external transfer of the adjustment parameters to the implant.
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List of reference numbers

stem

proximal end
connection surface
dovetail guide
groove

edges

recess

sliding block
guide surfaces
threaded bore
middle section
exterior
shoulder bore
guide lugs
threaded bolt
head
threaded stem
ball head

top side
underside
recess

guide bore
window
grooves
markings
blind-end bore
fin

cement channels
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13
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A shoulder prosthesis comprising:

a stem having a proximal end;

a ball head;

a middle section, the ball head being adapted to be attached to the
middle section; and

an attachment element which is adapted to be displaced in a first
direction in a guide bore in the proximal end of the stem, the first direction lying
in a resection plane or in a plane parallel thereto and the middle section being
adapted to be clamped against the attachment element through a window in
the wall of the guide bore, so that the middle section can be attached to the
proximal end of the stem at various positions along the first linear direction.

2 The shoulder prosthesis according to claim 1, wherein the first
direction runs approximately medially-laterally.

3. The shoulder prosthesis according to claim 1, wherein the middle
section is adapted to be connected to the attachment element through a
threaded bolt and to be clamped against the proximal end of the stem.

4. The shoulder prosthesis according to claim 3, wherein the threaded
bolt is guided by a slot shoulder bore in the middle section.

5. The shoulder prosthesis according to claim 1, wherein the middle
section is adapted to be adjusted in a second direction vis-a-vis the attachment
element.

6. The shoulder prosthesis according to claim 5, wherein the second
direction runs approximately right-angled to the first direction.

7. The shoulder prosthesis according to claim 6, wherein the second
direction runs approximately anterior-posterior.

8. The shoulder prosthesis according to claim 1, wherein the ball
head is eccentrically attachable to the middle section.
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9. The shoulder prosthesis according to claim 1, wherein the ball head rests, in the
assembled state of the endoprosthesis, with its underside practically against the

proximal end of the stem.

10. A shoulder prosthesis substantially as described with reference to the

accompanying drawings.

Dated this thirty-first day of January 2007

Mathys AG Bettlach
Patent Attorneys for the Applicant:

F B RICE & CO
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