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Set of glenoid components for a shoulder prosthesis

The present invention relates to a set of glenoid components for a shoulder prosthesis.

Typically, the body of this type of component is not very thick, the two opposite primary
faces of said body respectively being adapted to cooperate hingedly with a humeral head, either
natural or prosthetic, and to be pressed against the glenoid cavity of a scapula so as to be
immobilized there. To that end, the first aforementioned face includes a joint surface, generally
spherical, while the second face includes a bearing surface, which is also spherical or planar, in
the central region of which often at least one bone anchoring element protrudes in the glenoid
cavity, such as a keel or pins.

It is known to provide such glenoid components of several sizes, respectively defined by
the dimensions of the hinge surface of the body of the components, while the bearing surfaces
are all identical to each other within each size. FR-A-2 848 099 provides an example of such a
set of glenoid components of different sizes.

Thus, depending in particular on the patient's morphology, the surgeon has the possibility
of choosing the glenoid component whereof the size seems best suited to the operated patient.
As a result, the articular performance of the patient's prosthetic shoulder is quite often
satisfactory. At the same time, it has, however, been observed that, during use, the implanted
glenoid component tends gradually to come unsealed from the glenoid cavity, through wear or
mechanical alteration of the interface between the body and the glenoid cavity.

The aim of the present invention is to propose a set of glenoid implants, which allows the
surgeon to improve the lastingness of the mechanical cooperation between the implanted
glenoid component and the glenoid cavity of the operated patient.

To that end, the invention relates to a set of glenoid components of a shoulder
prosthesis, comprising glencid components that each include a body defining, on two of its
opposite faces, respectively, a joint surface, intended to cooperate hingedly with a humeral
head, prosthetic or natural, and a bearing surface bearing against the glenoid cavity of a
scapula, in which set the glenoid components are provided in several different sizes,
respectively defined by the dimensions of the joint surface of their body, the set being
characterized in that, in each size, at least two glenoid components are provided whereof the
bearing surfaces of their respective bodies respectively have different dimensional geometries.

One of the ideas at the base of the invention is to provide the surgeon with different sized

glenoid components, for each of which several glenoid components are available with respective
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support surfaces provided to be different from each other. In this way, to place a prosthesis in
the shoulder of a given patient, the surgeon decides on the size of the glenoid component he will
implant based on considerations related to the joint to be reestablished with the patient's
humeral head, prosthetic or natural, then, within the size that the surgeon has selected, the
surgeon chooses the glenoid component with the bearing surface best suited to the patient’s
glenoid, in its natural actual size or after having surgically prepared it, preferably keeping the
greatest possible amount of bone material actually present. Thus, the invention breaks with the
traditional “dogma” according to which the surgeon absolutely must perform fairly substantial
bone preparation operations for the patient's glenoid cavity in that the surgeon is required to
remove a significant quantity of bone matter from the scapula, to shape, in the patient's scapula,
a glenoid cavity adapted to the unique geometry and imposed on the glenoid bearing surface of
the component that the surgeon has chosen by its size, i.e. as a function of its joint surface,
Conversely, while leaving the surgeon the choice of a size for the glenoid component to be
implanted, the invention allows the surgeon to take into account the actual state of the operated
glenoid. Furthermore, contrary to what one might think, the bone state of patients’ glenoid
cavitys varies within non-negligible proportions, in a manner not correlated to the joint
cooperation to be reestablished using a shoulder prosthesis.

According to the inventicn, the differences between the bearing surfaces of the different
glenoid components of a same size can follow the overall geometric size of these surfaces, or,
for a given geometric shape, the dimensions of said geometric shape. This aspect of the
invention will be described in more detail below, using examples.

Of course, the number of sizes present in the set according to the invention as well as,
within a same size, the number of glencid components having different respective bearing
surfaces, can be as large as one wishes.

According to additional advantageous features of the set according to the invention,
considered alone or according to all technically possible combinations:

- the dimensional geomeitries, respectively provided to be different for at least two of the
glenoid components having a same size, correspond to a same convex curved surface shape
but have as many different curves; ,

- the same convex curved surface shape is substantially a sphere portion, so that said
dimensional geometries, respectively provided to be different for at least two of the glenoid
compoenents having a same size, correspond to as many different curve radii;
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- for at least some sizes, the difference between the respective curve radii of the bearing
surfaces of said at least two components having a same size is greater than 4 mm, preferably
greater than 8 mm;

- at least one of the curve radii, respectively provided to be different for a same size, has
a value that is unchanged at least once when, among the sizes, one goes from a smaller size to
a larger size;

- at least one of the curve radii, respectively provided to be different for a same size, has
a value that increases at least once when, among the sizes, one goes from a smaller size to a
larger size;

- the dimensional geometries, respectively provided to be different for at least two of the
glenoid components having a same size, correspond to as many different geometric shapes
among, at least, a planar surface, a convex curved surface, a concave curved surface, and a
terraced surface;

- at least one of said dimensional geometries, respectively provided to be different for at
least two of the glenoid components having a same size, is found identically in at least two of the
different sizes;

- at least one of the glenoid components of the set is provided with at least one anchor
element in the glenoid cavity of the scapula, which protrudes from the bearing surface of said
glenoid component;

- the bearing surface of each of the glenoid components of the set occupies, outside the
anchoring element(s) that may be present, most or all of the corresponding face of the body of
the glenoid component.

The invention will be better understood upon reading the following description, provided
solely as an example and done in reference to the drawings, in which:

- figure 1 is a perspective view of a glenoid component belonging to a set according to
the invention;

- figure 2 is a cross-sectional view along plane || of figure 1; and

- figure 3 is a schematic block diagram of a set of glenoid components, according to the
invention.

Figures 1 and 2 show a glenoid prosthesis component S2.

This component S2 has a primary body S2.1 that has sides, in two spatial dimensions,
that are significantly larger than its side in its third spatial dimension, this side thus
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corresponding to the thickness of the body. The body S2.1 therefore has two opposite primary
faces, connected by a peripheral face embodying the aforementioned thickness of the body.

The body S2.1 can also be a single piece, as shown in figures 1 and 2, or correspond to
the fixed assembly of several parts. Furthermore, the body $2.1 is made from one or more
materials having a suitable rigidity and strength to, as explained in more detail below, both
cooperate hingedly with a humeral head, not shown, and be securely fixed to the bone glenocid
cavity of a scapula, also not shown in the figures.

One of the two aforementioned primary faces of the body $2.1 defines a joint surface
$2.2 shaped to hinge with the substantially complementary surface of the aforementioned
humeral head. In practice, this humeral head is either natural, i.e. it corresponds to the natural
upper epiphysis of the humerus associated with the scapula, or prosthetic, i.e. it is defined by a
humeral component of a shoulder prosthesis to which the glenoid component S2 belongs.

Generally, the joint surface $2.2 of the body S2.1 is substantially spherical. The
corresponding curve radius is denoted Rs. In the embodiment considered in figures 1 and 2, this
joint surface S§2.2 is concave. As a non-illustrated alternative, this joint surface can be convex.

In practice, the joint surface S2.2 advantageously occupies most of the corresponding
face of the body S2.1, or all of said face, as for example illustrated in figures 1 and 2.

The other primary face of the body S$S2.1 is adapted to be securely fastened to the
aforementioned glenoid cavity. To that end, this face includes a bearing surface $2.3 on the
glenoid cavity, from the central region from which an anchoring keel $2.4 for anchoring in the
glenoid cavity extends.

In practice, outside the anchor keel S2.4, the bearing suiface $2.3 advantageously
occupies most of the corresponding face of the body S2.1, or all of that face, as for the example
illustrated in the figures.

As a non-illustrated alternative, bone anchoring elements other than the keel $2.4 can be
provided, to replace or complement said keel, Likewise, such anchor elements can be
completely absent.

In the embodiment considered in figures 1 and 2, the bearing surface $2.3 of the body
52.1 is substantially spherical, which amounts to saying that it corresponds to a sphere portion
whereof the curve radius is denoted rs;.

In practice, the surfaces S2.2 and S2.3 may or may not be concentric. In the event they
are not concentric, their respective geometric center may or may not be situated in a same
median plane of the body S2.1.
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According to the invention, the glenoid component S2, which has just been described in
detail in light of figures 1 and 2, belongs to a set J of six glenoid components, as shown in figure
3. Thus, in addition to the glenoid component S2, which appears in the upper right corner of
figure 3, the set J comprises five other glenoid components, respectively referenced S1, M1, M2,
L1 and L2.

Each of the components S1, M1, M2, L1 and L2 comprises a body S$1.1, M1.1, M2.1,
L1.1 and L2.1, which is functionally similar to the body S2.1 of the component S2. In particular,
each body S1.1, M1.1, M2.1, L1.1, L2.1 has, opposite one another, a joint surface $1.2, M1.2,
M2.2, L1.2 and L.2, functionally similar to the joint surface $2.2 of the component S2, and a
bearing surface S1.3, M1.3, M2.3, L1.3, L2.3 functionally similar to the bearing surface $2.3 of
the component S2.

Component S1 is the same size as component S2, in that their respective joint surfaces
5$1.2 and §2.2 have substantially the same dimensions: in particular, as for the example shown
in figure 3, these joint surfaces 81.2 and S2.2 are substantially spherical and have the same
curve radius Rg. The components 81 and S2 thus form, within the set J, a group of size S.

On the other hand, component S1 differs from component S2 by the dimensional
geometry of its bearing surface $1.3 compared to that of the bearing surface $2.3 of component
S2. More precisely, the bearing surfaces $1.3 and $2.3 both have the same sphere portion
shape, but their respective curve radii rsy and rs; are different: rg4 is strictly smaller than rs,.

Likewise, components M1 and M2 are the same size and thus form, within the set J, a
group of two components, referenced M in figure 3. By comparison to what has just been
described for components S1 and S2, it is understood that the joint surfaces M1.2 and M2.2 of
components M1 and M2 have substantially the same dimensions, in particular, in the illustrated
example, the same curve radius Ry. The group of size M, containing components M1 and M2,
differs from group S, containing components S1 and S2, in that the radius Ry has a value strictly
greater than that of the radius Rs.

Furthermore, as for components S1 and S2 in the group of size S, the bearing surfaces
M1.3 and M2.3 of components M1 and M2 of the group of size M have different dimensional
geometries, i.e. these bearing surfaces are both sphere portions whereof the respective radii ry,
and ry; are different, the value of the radius ry; being strictly smaller than the value of the radius
Mz

In the example shown in figure 3, it will be noted that the radii rg; and ry, have the same

value and the radii rs; and ry; also have the same value. In other words, when one goes from
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the group of size S to the group of size M, the curve radii rgy and ry, of the bearing surfaces $1.3
and M1.3 have an unchanged value. The same is true for the bearing surfaces $2.3 and M2.3.

Lastly, by ftransposition of the preceding technical considerations relative to the
components S1 and S2 of the group of size S and components M1 and M2 of the group of size
M, it is understood that components L1 and L2 constitute a group of size L, so that:

- the joint surfaces L1.2 and L2.2 of the components L1 and L2 have substantially the
same dimensions, in particular the same curve radius L., which has a value strictly greater than
that of the radius Ry, and

- the bearing surfaces L1.3 and L2.3 are both sphere portions having respective curve
radii r 4 and r 5, the radius r_ 4 having a value strictly below that of the radius ry;.

In the embodiment shown in figure 3, it will be noted that the radius ri4 has a value strictly
greater than that of the radius ry,, but smaller than that of the radius ry;. And the radius r; has a
value strictly greater than that of the radius ry;.

Also in the embodiment shown in figure 3, it will be noted that, in addition to having curve
radii Rs, Ry and R, that increase as one successively goes from size S to size M and to size L,
the joint surfaces of the glenoid components of each of the groups with the same size differs by
an increase in their edge-to-edge expanse, in particular in the cutting plane of figure 3. This
arrangement is not, however, essential fo the present invention.

It will thus be understood that the glenoid components of the set J are broken down into
three groups of different sizes S, M and L. Depending on whether the surgeon indifferently
chooses one of components S1 and 82 or indifferently one of components M1 and M2 or
indifferently one of components L1 and L2, the joint behavior of the selected glenoid component,
relative to the humeral head of the patient, is fixed. However, for each of sizes S, M and L, the
surgeon’s choice of one of the two available components allows him to account for the actual
state of the operated patient’s glenoid cavity: in particular, the surgeon will choose the one of the
two available components whereof the curvature of the bearing surface is best suited to the
actual geometric configuration of the glenoid cavity, in particular to limit the extent of the prior
preparation of the glenoid cavity, thereby limiting the loss of bone substance, while also
optimizing the extent of the bearing interface produced between the glenoid cavity and the
component selected during implantation fhereof.

In practice, the difference between the curve radii of the bearing surfaces of the

components of a same size is, preferably, greater than or equal to 4 mm, or even greater than or
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equal to 8 mm. Thus, one example of numerical quantification related to the embodiment of the
set J shown in figure 3 is as follows:

- Ig1 =34 mm,

- rg;=38mm,

- My =34mm,

- y2=38mm,

- rnq,=36mm,and

- re=44mm.

Of course, various arrangements and alternatives can be considered for the set of
glenoid components J. As an example, at least one of the three groups of different sizes S, M
and L can include more than two glenoid components, the respective bearing surfaces of the at
least three glenoid components present respectively having different dimensional geometries.
Likewise, the set can be provided with only two groups of different sizes, for example S and M,
or S and L or M and L. Of course, the set can also include more than three groups of different
sizes.

According to one alternative of the invention not shown, the difference of dimensional
geometries between the bearing surfaces of the glenoid components of a same size does not
correspond to a dimensional difference of a same geometric shape, as is the case for the set J,
but this difference is based on the presence of as many different geometric shapes as there are
glenoid components present in the group of a same size. More precisely, within each group of a
same size, one of the glenoid components has, for example, a planar bearing surface while the
other glenoid component has a bearing surface with a convex curve. More generally, the
respective bearing surfaces of the at least two glenoid components present in the
aforementioned group then have different geometric shapes that are chosen from among at
least a planar surface, a convex curved surface, a concave curved surface and a terraced
surface. _

Optionally, rather than being strictly smooth as in the figures, the bearing surfaces of the
components of the set J can have a roughness, or even macro-aspects, such as grooves,
pyramidal spurs, conical cells, etc., to strengthen the immobilization of the component at the
glenoid cavity.

According to not shown alternatives, the technical teaching of the invention can be
applied to other components of joint prosthesis than the glenoid components of shoulder
prosthesis. Thus, one can consider a set of components of a knee prosthesis, or a set of

components of a hip prosthesis, or even a set of components of an ankle prosthesis, or even a
set of components of an elbow prosthesis or even a set of components of a wrist prosthesis,
each of these sets including prosthetic components of different sizes with respect to their joint
surface, while in each of these sizes, at least two components are provided with respective bone
bearing surfaces which are different from each other.
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1. A set (J) of glenoid components of a shoulder prosthesis,
comprising glenocid components (81, S2, M1, M2, L1, L2) that each include a body (S1.1, S2.1,
M1.1, M2.1, L1.1, L2.1) defining, on two of its opposite faces, respectively, a joint surface (S1.2,
82.2, M1.2, M2.2, L1.2, L2.2), intended to cooperate hingedly with a humeral head, prosthetic or
natural, and a bearing surface (S1.3, S2.3, M1.3, M2.3, L1.3, L2.3) bearing against the glenoid
cavity of a scapula,
in which set the glenoid components are provided in several different sizes (S, M, L),
respectively defined by the dimensions of the joint surface of their body,
characterized in that, in each size (S, M, L), at least two glenoid components (S1 and $2, M1
and M2, L1 and L2) are provided whereof the bearing surfaces (1.3 and S$2.3, M1.3 and M2.3,
L1.3 and L2.3) of their respective body (S1.1 and S2.1, M1.1 and M2.1, L1.1 and L2.1)
respectively have different dimensional geometries.

2. The set according to claim 1, characterized in that said dimensional geometries,
respectively provided to be different for at least two of the glenoid components (S1 and S2, M1
and M2, L1 and L2} having a same size (S, M, L), correspond to a same convex curved surface
shape but have as many different curves.

3. The set according to claim 2, characterized in that said same convex curved surface
shape is substantially a sphere portion, so that said dimensional geometries, respectively
provided to be different for at least two of the glenoid components (S1 and S2, M1 and M2, L1
and L2) having a same size (S, M, L), correspond to as many different curve radii (rs; and rgs, fu,
and ry, 1 and riz).

4. The set according to claim 3, characterized in that, for at least some sizes (S, M, L), the
difference between the respective curve radii (rsq and rsz, rwr and ruz, ry and re,) of the bearing
surfaces (S1.3 and S2.3, M1.3 and M2.3, L1.3 and L2.3) of said at least two components ($1
and 82, M1 and M2, L1 and L2) having a same size (S, M, L) is greater than 4 mm, preferably
greater than 8 mm.

5. The set according to one of claims 3 or 4, characterized in that at least one of the curve
radii (rs1 and rsz, rw1 and ruz, Ly and ro), respectively provided to be different for a same size (S,
M), has a value that is unchanged at least once when, among the sizes, one goes from a

smaller size to a larger size.
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6. The set according to one of claims 3 to 5, characterized in that at least one of the curve
radii (rs1 and rsz, s @and ryz, Ly and r2), respectively provided to be different for a same size (M,
L), has a value that increases at least once when, among the sizes, one goes from a smaller
size to a larger size.

7. The set according to claim 1, characterized in that said dimensional geometries,
respectively provided to be different for at least two of the glenoid components having a same
size, correspond to as many different geometric shapes among, at least, a planar surface, a
convex curved surface, a concave curved surface, and a terraced surface.

8. The set according to any one of the preceding claims, characterized in that at least one
of said dimensional geometries, respectively provided to be different for at least two of the
glenoid components (81 and $2, M1 and M2, L1 and L2) having a same size, is found identically
in at least two (S, M) of the different sizes (S, M, L).

9. The set according to any one of the preceding claims, characterized in that at least one
of the glenoid components (S1, S2, M1, M2, L1, L2) of the set (J) is provided with at least one
anchor element (S2.4) in the glenoid cavity of the scapula, which protrudes from the bearing
surface ($2.3) of said glenoid component.

10. The set according to any one of the preceding claims, characterized in that the bearing
surface (S§1.3, §2.3, M1.3, M2.3, L1.3, L2.3) of each of the glenoid components (S1, S2, M1,
M2, L1, L2) of the set (J) occupies, outside the anchoring element(s) ($2.4) that may be present,
most or all of the corresponding face of the body (S1.1, S2.1, M1.1, M2.1, L1.1, L2.1) of the
glenoid component.
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1 Abstract

This set (J) comprises glenoid components (81, 82, M1, M2, L1, L2) that each include a
body (S1.1, S2.1, M1.1, M2.1, L1.1, L2.1) defining, on two of its opposite faces, respectively, a
joint surface (S1.2, S2.2, M1.2, M2.2, L1.2, L2.2), intended to cooperate hingedly with a humeral
head, and a bearing surface (S1.3, 52.3, M1.3, M2.3, L1.3, L2.3) bearing against the glenoid
cavity of a scapula. In this set, the glenoid components are provided in several different sizes (S,
M, L), respectively defined by the dimensions of the joint surface of their body. At least two
glenoid components (S1 and S2, M1 and M2, L1 and L2) whereof the bearing surfaces (S1.3
and S2.3, M1.3 and M2.3, L1.3 and L2.3) of their respective bodies respectively have different
dimensional geometries are provided so as to allow the surgeon to improve the durability of the

mechanical cooperation between the implanted component and the operated glenoid cavity,

2 Representative Drawing

Fig. 3
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