
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

33
2 

74
9

A
1

TEPZZ¥¥¥ 749A_T
(11) EP 3 332 749 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
13.06.2018 Bulletin 2018/24

(21) Application number: 16306625.1

(22) Date of filing: 06.12.2016

(51) Int Cl.:
A61F 2/40 (2006.01) A61F 2/30 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(71) Applicant: TORNIER
38330 Montbonnot-Saint-Martin (FR)

(72) Inventors:  
• COLLIN, Philippe

35740 Pace (FR)
• DERANSART, Pierric

38410 St. Martin d’Uriage (FR)

(74) Representative: Lavoix
62, rue de Bonnel
69448 Lyon Cedex 03 (FR)

(54) GLENOHUMERAL COMPONENT FOR A SHOULDER PROSTHESIS, AND SHOULDER 
PROSTHESIS COMPRISING SUCH A GLENOHUMERAL COMPONENT

(57) The glenohumeral component of the invention
comprises a first side (20A) and a second side (20B),
which are opposite each other and which, in an implanted
state in which the glenohumeral component is free-float-
ing with respect to a humerus (H) and a glenoid (G) of a
human shoulder, are in contact respectively with an end
portion (PH1) of the humerus and with a glenoid compo-
nent (10) intended to be secured to the glenoid. The first
side of the glenohumeral component includes a convex
articular surface (21) that is designed to articulate with a

concave bone surface (PH2) prepared within the end por-
tion of the humerus. The second side of the glenohumeral
component includes a concave articular surface (23) that
is designed to articulate with a convex articular surface
(11) of the glenoid component. The corresponding shoul-
der prosthesis is thus reversed. Moreover, the articular
interface between the glenoid component, which is se-
cured to the glenoid, and the rest of the prosthesis has
double mobility, which provides a greater range of motion
between the glenoid and the humerus.
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Description

[0001] The present invention concerns a glenohumeral
component for a shoulder prosthesis. The invention also
concerns a shoulder prosthesis comprising such a gleno-
humeral component.
[0002] In a healthy human shoulder, the head of the
humerus, which is generally ball-shaped, and the glenoid
cavity of the scapula articulate with each other and form
a ball-and-socket joint. Total shoulder arthroplasty is a
common treatment for shoulder pain resulting from ar-
thritis or injury and leads to replace the ball-and-socket
joint by a shoulder orthopedic prosthesis.
[0003] Such a shoulder prosthesis generally includes
both a glenoid implant to be fixedly implanted at the gle-
noid of the scapula and a humeral implant to be fixedly
implanted at the head of the humerus, the glenoid implant
and the humeral implant being designed to articulate di-
rectly with each other.
[0004] The invention focuses on another type of shoul-
der prosthesis, in which the humeral implant to be fixedly
secured to the humerus is replaced with a free-floating
glenohumeral component, as proposed in US
2011/0098822. As this free-floating glenohumeral com-
ponent freely articulates with a concave bone surface
that is prepared within an end portion of the humerus,
US 2011/0098822 describes the glenohumeral compo-
nent as corresponding to an interpositionnal implant
which has necessarily a sphere or ball shape so as to
freely revolve on itself between the aforesaid concave
bone surface and either a concave prosthetic surface of
a glenoid component or a concave bone surface of the
glenoid.
[0005] One of the goals of the present invention is to
propose an improved glenohumeral component that in
particular is not limited to a spherical shape.
[0006] To this end, one object of the invention is a
glenohumeral component for a shoulder prosthesis, as
defined in claim 1. Another object of the invention is a
shoulder prosthesis, as defined in claim 2.
[0007] Thanks to the invention, the shoulder prosthesis
is reversed, in the sense that the natural anatomy of the
ball-and-socket joint of the shoulder is reversed. In that
way, the articular interface between the glenoid compo-
nent, which is secured to the glenoid, and the rest of the
prosthesis is lateralized and lowered with respect to the
scapula, which gives the possibility of increasing the lever
arm of the deltoid. This reversed prosthesis is therefore
particularly indicated when the cuff of the patient is highly
damaged, or even torn, partially or completely. Moreover,
the aforesaid articular interface has double mobility, in
the sense that the glenohumeral component of the in-
vention remains mobile both with respect to the glenoid,
that fixedly bears the glenoid component, and with re-
spect to the humerus, that bears no fixed prosthetic com-
ponent: this double mobility between the glenoid and the
humerus provides a greater range of motion between the
glenoid and the humerus. Besides, as the shoulder pros-

thesis of the invention does not include a prosthetic hu-
meral component, there is no need to secure any pros-
thetic component to the humerus, which avoids loosening
of the securement of such a humeral component.
[0008] Additional advantageous features of the gleno-
humeral component and of the shoulder prosthesis ac-
cording to the invention are specified in the other claims.
[0009] Embodiments of the invention will be better un-
derstood from reading the description which will follow,
which is given solely by way of example and with refer-
ence to the drawings in which:

- figure 1 is an elevational view of a shoulder prosthe-
sis that is implanted at a human shoulder;

- figure 2 is an elevational view of a glenohumeral
component of the shoulder prosthesis of figure 1,
this glenohumeral component being shown alone;

- figure 3 corresponds to figure 1, in which the gleno-
humeral component and the humerus of the shoulder
are illustrated in cross-section;

- figure 4 is a cross-sectional view of a variant of the
glenohumeral component of the shoulder prosthesis
of figure 1;

- figure 5 is an elevational view of another embodiment
of a shoulder prosthesis;

- figure 6 is a view similar to figure 3, with the shoulder
prosthesis of figure 5; and

- figure 7 is a cross-sectional view of a variant of the
glenohumeral component of the shoulder prosthesis
of figure 5.

[0010] The figures 1 and 3 show a human shoulder at
which a humerus H and a scapula S are associated. The
figures 1 and 3 also show a shoulder prosthesis 1 which
is implanted at the aforesaid shoulder so as to join a
glenoid G of the scapula and a proximal humerus PH of
the humerus H in an articulated manner.
[0011] The shoulder prosthesis 1 comprises a glenoid
component 10 and a glenohumeral component 20 that
is shown alone in figure 2.
[0012] In some embodiments as the one shown in the
figures, the shoulder prosthesis 1 consists of the glenoid
component 10 and the glenohumeral component 20: in
other words, the shoulder prosthesis 1 does not include
any component other than the glenoid component 10 and
the glenohumeral component 20.
[0013] The glenoid component 10 is designed to be
secured to the glenoid G. For this purpose, the glenoid
component 10 is provided with corresponding anchoring
arrangements which are located at a side 10A of the gle-
noid component, which faces the glenoid G when the
glenoid component is implanted. In practice, these an-
choring arrangements of the glenoid component 10,
which are not detailed in the figures, are known per se.
More generally, the embodiments of the anchoring ar-
rangements of the glenoid component 10 are not limita-
tive, provided these anchoring arrangements are opera-
ble intraoperatively by a surgeon to fixedly fasten the
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glenoid component 10 to the glenoid G.
[0014] On a side 10B of the glenoid component 10,
which is opposite to the side 10A, the glenoid component
10 has an articular surface 11, which is convex and which
is provided to articulate with the glenohumeral compo-
nent 20 as explained later.
[0015] In some embodiments as the one shown in the
figures, the convex articular surface 11 is essentially
spherical, being centered on an axis Z11, and is defined
on a piece of the glenoid component 10, which forms a
glenosphere 12.
[0016] In some embodiments, the glenosphere 12 or,
more generally, the part of the glenoid component 10 on
which the articular surface 11 is defined is made of a hard
material, typically made of metal, especially surgical met-
al alloys, or ceramic, especially pyrocarbon. In some oth-
er embodiments, the glenosphere 12 or, more generally,
the part of the glenoid component on which the articular
surface 11 is defined is made of a soft material, typically
made of polymeric material.
[0017] Unlike the glenoid component 10, the gleno-
humeral component 20 is not provided to be secured
neither to the scapula S, especially the glenoid G thereof,
nor to the humerus H, especially the proximal humerus
PH thereof: as shown in the figures 1 and 3, in the im-
planted state of the shoulder prosthesis 1, the gleno-
humeral component is free-floating with respect to the
scapula S, especially the glenoid thereof, and with re-
spect to the humerus H, especially the proximal humerus
PH thereof. For this purpose, the glenohumeral compo-
nent 20 is designed to be interposed in a freely movable
manner between the proximal humerus PH and the gle-
noid component 10 secured to the glenoid G.
[0018] Thus, the glenohumeral component 20 has a
side 20A, which faces the proximal humerus PH when
the shoulder prosthesis 1 is implanted and which is in
direct contact with an end portion PH1 of the proximal
humerus PH. And the glenohumeral component 20 has
a side 20B, which is opposite to the side 20A and which
is in direct contact with the glenoid component 10 when
the shoulder prosthesis 1 is implanted.
[0019] As shown by the figures 2 and 3, the side 20A
of the glenohumeral component 20 includes a convex
articular surface 21 that is designed to articulate with a
complementary concave bone surface PH2 of the end
portion PH1 of the proximal humerus PH. If necessary
after having partly resected the end portion PH1 of the
proximal humerus PH, the bone surface PH2 is prepared
within this end portion PH1 before putting in place the
glenohumeral component 20 upon implantation of the
shoulder prosthesis 1. The preparation and the constit-
uent elements of the bone surface PH2 are not limitative,
provided the bone surface PH2 is shaped as a recessed
socket into the end portion PH1 of the proximal humerus
PH and the bone surface PH2 is defined by osseous ma-
terial, either natural or synthetic. Some embodiments of
the bone surface PH2 are given for example in US
2011/0098822.

[0020] In some embodiments as the one shown in the
figures 1 to 3, the convex articular surface 21 is essen-
tially spherical and is centered on an axis Z21.
[0021] When the shoulder prosthesis 1 is implanted,
the convex articular surface 21 and the concave bone
surface PH2 are in direct contact so as to freely articulate
one with respect to the other, especially somewhat in the
manner of a ball joint. Thus, the convex articular surface
21 and the concave bone surface PH2 freely tilt one with
respect to one another both in the cross-sectional plane
of figure 3, as indicated by an arrow T1 on figure 3, and
in all the other geometric planes containing a central ge-
ometrical axis of the bone surface PH2.
[0022] In some embodiments as the one shown in the
figures 1 to 3, the articulation between the glenohumeral
component 20 and the proximal humerus H, which results
from the above-described cooperation between the con-
vex articular surface 21 and the concave bone surface
PH2, has a range which may be limited, especially in
order to prevent any unwanted disengagement between
the articular surface 21 and the bone surface PH2. For
this purpose, the side 20A of the glenohumeral compo-
nent 20 is provided with a peripheral flange 22 which is
designed to abut against the end portion PH1 of the prox-
imal humerus PH, more precisely to abut against an edge
PH3 of this end portion PH1, which borders the concave
bone surface PH2. As shown for example for the articu-
lation configuration of figure 3, this flange 22 mechani-
cally interferes with a lower portion of the edge PH3 so
as to limit the range of tilting between the glenohumeral
component 20 and the proximal humerus PH in the cross-
sectional plane of figure 3.
[0023] As shown by the figure 3, the side 20B of the
glenohumeral component 20 includes a concave articu-
lar surface 23 that is complementary to the convex artic-
ular surface 11 of the glenoid component 10 and that is
thus designed to articulate with this articular surface 11
when the shoulder prosthesis 1 is implanted.
[0024] In some embodiments as the one shown in the
figures 1 to 3, the concave articular surface 23 is essen-
tially spherical and is centered on an axis Z23 which may
be coincident with the axis Z21 of the convex articular
surface 21.
[0025] When the shoulder prosthesis 1 is implanted,
the concave articular surface 23 of the glenohumeral
component 20 and the convex articular surface 11 of the
glenoid component 10 are in direct contact so as to freely
articulate one with respect to the other, especially some-
what in the manner of a ball joint. In some embodiments
as the one shown in the figures 1 to 3, the type of artic-
ulation between the articular surfaces 11 and 23 is similar
or even identical to the type of articulation between the
articular surface 21 and the bone surface PH2. Thus, the
articular surface 11 and 23 freely tilt one with respect to
the other both in the cross-sectional plane of figure 3, as
indicated by an arrow T2 on figure 3, and in all the other
geometric planes containing a central geometric axis of
the articular surface 11, especially the axis Z11.
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[0026] It will be understood that in use, a double mo-
bility is operable between the glenoid component 10, that
is fixedly fastened to the glenoid G, and the proximal
humerus PH: a first mobility is operated by cooperation
between the articular surface 21 and the bone surface
PH2 and a second mobility is operated by cooperation
between the articular surfaces 11 and 23. According to
the various movements of the shoulder provided with the
shoulder prosthesis 1, one and/or the other of these first
and second mobilities are more or less implemented,
which provides a greater range of motion between the
glenoid G and the proximal humerus PH. Furthermore,
thanks to the fact that the opposed articular surfaces 21
and 23 of the glenohumeral component 20 have respec-
tive curvatures that are opposite, the aforesaid double
mobility remains stable in use, with the advantage that
the concavity of the articular surface 23 enables to com-
bine the glenohumeral component 20 with a reversed
glenoid component as the glenoid component 10, in the
sense that unlike a natural glenoid, the glenoid G provid-
ed with the glenoid component 10 has a convex shape
at the articular surface 11: compared to a natural glenoid,
the articulation between the glenoid G, provided with the
glenoid component 10, and the glenohumeral compo-
nent 20 is lateralized and lowered with respect to the
scapula S. In this regard, the shoulder prosthesis 1 can
be considered as a reversed shoulder prosthesis with all
the corresponding functional advantages. That being
said, the reversed shoulder prosthesis 1 has, as a specific
aspect, no prosthetic humeral component which would
be fixedly fastened to the proximal humerus PH, since
the glenohumeral component 20 remains free-floating
with respect to the proximal humerus P: there is no need
to secure any such prosthetic component to the humerus
H, which avoids the risk that such a prosthetic component
separates from the humerus in an uncontrolled manner
as a result of high loads transmitted therethrough to the
humerus.
[0027] In some embodiments as the one shown in the
figures 1 to 3, the glenohumeral component 20 is made
in one piece on which both articular surfaces 21 and 23
are defined.
[0028] It follows that this one-piece glenohumeral com-
ponent 20 is preferably made of a hard material, typically
made of metal, especially surgical metal alloys, or ce-
ramic, especially pyrocarbon: such a hard material pro-
vides a good articular behavior with respect to the os-
seous material of the bone surface PH2 of the proximal
humerus PH. In that case, the glenosphere 12 or, more
generally, the part of the glenoid component 10 on which
the articular surface 11 is defined may advantageously
be made of a soft material, typically polymeric material.
That being said, in some embodiments, both components
20 and 10 may be each made of a hard material, ceramic
and ceramic for example.
[0029] Alternatively, the one-piece glenohumeral com-
ponent 20 is made of a soft material, typically polymeric
material; in that case, the glenosphere 12 or, more gen-

erally, the part of the glenoid component 10 on which the
articular surface 11 is defined is made of a hard material,
typically metal, especially surgical metal alloys, or ce-
ramic, especially pyrocarbon.
[0030] Turning now to the figure 4, a variant of the
glenohumeral component 20 is considered, being la-
belled 20’. This glenohumeral component 20’ is identical
to the glenohumeral component 20 of the figures 1 to 3,
except that the glenohumeral component 20’ does not
have a flange similar to the flange 22.
[0031] Turning now to the figures 5 and 6, a shoulder
prosthesis 101 is considered as an alternative embodi-
ment for the shoulder prosthesis 1 of the figures 1 to 3.
The shoulder prosthesis 101 comprises or even consists
of both a glenoid component, which is identical to the
glenoid component 10 of the shoulder prosthesis 1 and
which is therefore labelled 10 for the shoulder prosthesis
101, and a glenohumeral component 120. With respect
to the proximal humerus PH and the glenoid component
10, the glenohumeral component 120 is functionally sim-
ilar to the glenohumeral component 20: thus, two op-
posed sides 120A and 120B of the glenohumeral com-
ponent 120 respectively include a convex articular sur-
face 121 for articulating with the bone surface PH2 pre-
pared within the end portion PH1 of the proximal humerus
PH and a concave articular surface 123 for articulating
with the articular surface 11 of the glenoid component,
while having the glenohumeral component 120 that is
free-floating with respect to the humerus H and the scap-
ula S.
[0032] The glenohumeral component 120 differs from
the glenohumeral component 20 by its constitutive struc-
ture, in the sense that unlike being made in one piece,
the glenohumeral component 120 comprises two distinct
pieces 120.1 and 120.2. The piece 120.1 defines the con-
vex articular surface 121 whereas the piece 120.2 de-
fines the concave articular surface 123. In use, the two
separate pieces 120.1 and 120.2 are fixedly assembled
together. In practice, the means for fixedly assembling
the pieces 120.1 and 120.2 are not limitative, any appro-
priate embodiment, known per se, being possible for
these means.
[0033] The two pieces structure of the glenohumeral
component 120 may advantageously use to provide two
different materials for the pieces 120.1 and 120.2 respec-
tively. Thus, in some embodiments, the piece 120.1 may
be made of a hard material, typically made of metal, es-
pecially surgical metal alloys, or ceramic, especially py-
rocarbon, whereas the piece 120.2 may be made of a
soft material, typically made of polymeric material, being
noted that in that case, the glenosphere 12 or, more gen-
erally, the part of the glenoid component 10 on which the
articular surface 11 is defined is preferably made of a
hard material, typically made of metal or ceramic.
[0034] Alternatively, the piece 120.1 may be made of
a soft material whereas the piece 120.2 may be made of
a hard material.
[0035] In some embodiments as the one shown in the
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figures 5 and 6, the glenohumeral component 120 con-
sists of the two pieces 120.1 and 120.2 and, if appropri-
ate, added elements of the aforesaid means for assem-
bling these two pieces together. That being said, in some
other embodiments, the glenohumeral component may
include at least one third piece that is distinct from the
two pieces 120.1 and 120.2: this third piece is fixedly
interposed between the pieces 120.1 and 120.2, which
may facilitate the combination of the pieces 120.1 and
120.2 when these latter are difficult to directly assemble
together.
[0036] Turning now to the figure 7, a variant for the
glenohumeral component 120 is considered, being la-
belled 120’. The glenohumeral component 120’ is iden-
tical to the glenohumeral component 120 of the figures
5 and 6, except that the glenohumeral component 120’
is provided with a peripheral flange 122’ which is func-
tionally similar to the flange 22 of the glenohumeral com-
ponent 20.
[0037] In some embodiments, as the one shown in the
figure 7, the flange 122’ belongs to a piece 120.1’ of the
glenohumeral component 120’, which is similar to the
piece 120.1. In some other embodiments, a piece 120.2’
of the glenohumeral component 120’, which is similar to
the piece 120.2, includes the flange 122’.

Claims

1. Glenohumeral component (20; 20 ; 120; 120’) for a
shoulder prosthesis (1 ; 101), comprising a first side
(20A; 120A) and a second side (20B; 120B), which
are opposite each other and which, in an implanted
state in which the glenohumeral component is free-
floating with respect to a humerus (H) and a glenoid
(G) of a human shoulder, are in contact respectively
with an end portion (PH1) of the humerus and with
a glenoid component (10) intended to be secured to
the glenoid,
wherein the first side of the glenohumeral component
includes a convex articular surface (21; 121) that is
designed to articulate with a concave bone surface
(PH2) prepared within the end portion of the humer-
us,
characterized in that the second side of the gleno-
humeral component includes a concave articular
surface (23; 123) that is designed to articulate with
a convex articular surface (11) of the glenoid com-
ponent.

2. Shoulder prosthesis (1; 101), comprising:

- a glenohumeral component (20; 20’; 120; 120’)
according to claim 1, and
- a glenoid component (10), which is designed
to be secured to a human glenoid (G) and which
has a convex articular surface (11) with which
the concave articular surface (23; 123) of the

glenohumeral component articulates.

3. Glenohumeral component or shoulder prosthesis
according to claim 1 or claim 2, wherein the glenoid
component (10) comprises a glenosphere (12).

4. Glenohumeral component or shoulder prosthesis
according to anyone of the preceding claims, where-
in the glenohumeral component (20; 20’) is in one
piece on which are defined both the convex and con-
cave articular surfaces (21, 23) of the glenohumeral
component.

5. Glenohumeral component or shoulder prosthesis
according to anyone of the claims 1 to 3, wherein
the glenohumeral component (120; 120’) comprises
a first piece 120.1; 120.1’), on which is defined the
convex articular surface (121) of the glenohumeral
component, and a second piece (120.2; 120.2’), on
which is defined the concave articular surface (123)
of the glenohumeral component, the first piece and
the second piece being separate and being fixedly
assembled together.

6. Glenohumeral component or shoulder prosthesis
according to claim 5, wherein the glenohumeral com-
ponent (120; 120’) comprises at least one third piece,
that is fixedly interposed between the first and sec-
ond pieces.

7. Glenohumeral component or shoulder prosthesis
according to anyone of the preceding claims, where-
in the convex articular surface (21; 121) of the gleno-
humeral component (20; 20’; 120; 120’) is defined
on a ceramic part of the glenohumeral component.

8. Glenohumeral component or shoulder prosthesis
according to anyone of the claims 1 to 6, wherein
the convex articular surface (21; 121) of the gleno-
humeral component (20; 20’; 120; 120’) is defined
on a metal part of the glenohumeral component.

9. Glenohumeral component or shoulder prosthesis
according to anyone of the preceding claims, where-
in the concave articular surface (23; 123) of the
glenohumeral component (20; 20’; 120; 120’) is de-
fined on a polymeric part of the glenohumeral com-
ponent, and wherein the convex articular surface
(11) of the glenoid component (10) is defined on a
ceramic part of the glenoid component.

10. Glenohumeral component or shoulder prosthesis
according to anyone of the claims 1 to 8, wherein
the concave articular surface (23; 123) of the gleno-
humeral component (20; 20’; 120; 120’) is defined
on a polymeric part of the glenohumeral component,
and wherein the convex articular surface (11) of the
glenoid component (10) is defined on a metal part
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of the glenoid component.

11. Glenohumeral component or shoulder prosthesis
according to anyone of the claims 1 to 8, wherein
the concave articular surface (23; 123) of the gleno-
humeral component (20; 20’; 120; 120’) is defined
on a ceramic part of the glenohumeral component,
and wherein the convex articular surface (11) of the
glenoid component (10) is defined on a polymeric
part of the glenoid component.

12. Glenohumeral component or shoulder prosthesis
according to anyone of the claims 1 to 8, wherein
the concave articular surface (23; 123) of the gleno-
humeral component (20; 20’; 120; 120’) is defined
on a metal part of the glenohumeral component, and
wherein the convex articular surface (11) of the gle-
noid component (10) is defined on a polymeric part
of the glenoid component.

13. Glenohumeral component or shoulder prosthesis
according to anyone of the claims 1 to 8, wherein
the concave articular surface (23; 123) of the gleno-
humeral component (20; 20’; 120; 120’) is defined
on a ceramic part of the glenohumeral component,
and wherein the convex articular surface (11) of the
glenoid component (10) is defined on a ceramic part
of the glenoid component.

14. Glenohumeral component or shoulder prosthesis
according to anyone of the claims 7, 9, 11 and 13,
wherein the ceramic part of the glenohumeral com-
ponent (20; 20’; 120; 120’) and/or the ceramic part
of the glenoid component (10) are made of pyrocar-
bon.

15. Glenohumeral component or shoulder prosthesis
according to anyone of the preceding claims, where-
in the glenohumeral component (20; 120’) includes
a peripheral flange (22; 122’) designed to abut
against an edge (PH3) of the end portion (PH1) of
the humerus (H), the edge bordering the bone sur-
face (PH2), so as to limit range of articulation be-
tween the glenohumeral component and the humer-
us.
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