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Description
FIELD
[0001] The present disclosure relates generally to or-

thopedic implants, and more particularly to a baseplate
of a modular shoulder joint prosthesis and related meth-
ods of implanting the baseplate into a patient’s scapula.

BACKGROUND

[0002] During the lifetime of a patient, it may be nec-
essary to perform a total shoulder replacement proce-
dure on the patient as a result of disease or trauma, for
example. In a total shoulder replacement procedure, a
humeral prosthesis is used to replace the natural head
of the patient's humerus. The humeral prosthesis typi-
cally includes an elongated post component that is im-
planted into the intramedullary canal of the patient’s hu-
merus and a hemispherically-shaped prosthetic head
componentthatis securedto the post component. In such
a total shoulder replacement procedure, the natural gle-
noid surface of the scapula is resurfaced or otherwise
replaced with a glenoid component that provides a bear-
ing surface upon which the prosthetic head component
of the humeral prosthesis articulates.

[0003] However, in some cases the patient’s natural
shoulder, including its soft tissue, has degenerated to a
severe degree of joint instability and pain. In many such
cases, it can be necessary to change the mechanics of
the shoulder. Reverse shoulder implants can be used to
do so. As its name suggests, a reverse shoulder implant
reverses the anatomy, or structure, of the healthy shoul-
der. In particular, a reverse shoulder implant is designed
such that the prosthetic head (i.e., the "ball" in the ball-
and-socket joint), known as a glenosphere component,
is secured to the patient’s scapula, with the correspond-
ing concave bearing (i.e., the "socket" in the ball-and-
socket joint), known as a humeral cup, being secured to
the patient's humerus. Such a reverse configuration al-
lows the patient’s deltoid muscle, which is one of the larg-
er and stronger shoulder muscles, to raise the arm.
[0004] To secure the glenosphere component to the
patient’s scapula, a baseplate, sometimes referred to as
a metaglene component, can be implanted onto the gle-
noid of the patient’s scapula. For example, as shown in
FIGS. 1A and 1B, a shoulder jointimplantincludes a me-
taglene component 60 that includes a platform 62 having
a post 64 extending outwardly from its distal surface 66.
The post 64 has a bore 68 formed about a central axis
A-A of the metaglene component 60 and is configured
to engage a locking screw or other coupling element pro-
truding from a distal surface of a glenosphere component
(not shown). The bore 68 extends through the entire
length of the post 64. The post 64 of the metaglene com-
ponent 60 is designed to be implanted into a void formed
in a glenoid surface 28. Bone screws 80 can be posi-
tioned in some or all of the screw holes or apertures 74
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and driven into, or otherwise secured to, the bone tissue
of a patient’s scapula 30, thereby fixing the metaglene
component 60 in place.

[0005] In some challenging clinical situations, such as
poor bone quality or anatomic limitations, it can be useful
to drive a bone screw into the glenoid through the central
bore 68 of the metaglene component 60. However, when
the proximal width or diameter of the bore 68 is smaller
than the width or diameter of the head of the screw, the
surgeon may be prevented from inserting the screw
through the bore using a top-down or lateral approach
(i.e., distally inserting the screw from the proximal end of
the metaglene component), thereby increasing the com-
plexity of the surgical procedure. Although the proximal
diameter of the bore 68 can be widened to accommodate
the screw diameter, such widening can cause backward
incompatibility with glenoid/glenosphere components
having coupling elements with narrower widths.

[0006] Accordingly, there is a need for improved me-
taglene components that, for example, facilitate use of a
central screw, and related methods for implanting the
various embodiments of a metaglene component provid-
ed for herein, or otherwise derivable from the present
disclosures, in a scapula of a patient with (or without) a
central screw in a manner that maintains backward com-
patibility with standard glenoid/glenosphere compo-
nents.

[0007] WO 2013/086440 describesaglenoid vault sys-
tem that may be implanted into a shoulder. The glenoid
vault system includes an articulating component, also
referred to as a glenoid, and anchoring components
which include a superior-inferior or vertical component,
an anterior-posterior or horizontal component and bone
screws. The articulating component includes a body, an
articulating surface and a bone-facing surface. The body
is shaped to mirror an anatomical shoulder. When insert-
ed, the bone-facing surface rests against the shoulder
bone. The bone-facing surface includes a post extending
outward from the bone-facing surface. The post may be
integral to the bone-facing surface, or may be formed
separately from the body. The post extends substantially
perpendicular to the articulating surface, and is oriented
such that it extends from a substantially central location
of the bone-facing surface. The glenoid vault system as-
sembles with the S| component being embedded in the
bone. The articulating component may be locked to the
AP component by inserting the post into a portion of the
AP component. The articulating component may include
a snap feature that is attached to a distal portion of a
shaft of the articulating component. The snap feature
may be integral to the shaft, or may be formed separately
and locked to the shaft by sliding a portion of the snap
feature onto a portion of the shaft. The snap feature in-
cludes a proximal cylindrical body portion and a distal
engagement portion. The snap feature includes at least
one flexible member, alsoreferred to as aprong or flange.
In one example, the flexible members are four prongs
that are separated via two intersecting grooves that cut
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across the diameter of the shaft. The grooves allow the
flanges to be compressed slightly inward towards one
another with applied force. When the flanges are in the
compressed, insertion configuration, the engagement
portion is of reduce diameter. To attach the articulating
component to the assembled SI-AP complex, the flanges
are compressed radially inward into the insertion config-
uration, such that the engagement portion may be
passed into a central aperture of the AP component. As
the engagement portion is moved along the central ap-
erture of the AP component, the flanges are released
back into the neutral configuration to engage the inner
wall of the aperture, substantially preventing back-out of
the glenoid component from the AP-SI complex.

SUMMARY

[0008] The presentinvention, which is defined in claim
1, concerns shoulder joint implants, and represents im-
provements over existing designs of such implants.
These implants are often used in reverse shoulder pro-
cedures. Typically the shoulder joint implant includes a
baseplate, sometimes referred to herein as a metaglene
component (or metaglene). The base plate that is con-
figured to secure a glenosphere component (or gleno-
sphere) to the bony anatomy of the glenoid to complete
the repair. As discussed in greater detail below, other
components that can engage with the baseplate and/or
the glenosphere component can include a collet and/or
a bone screw, and in some such instances the collet and
bone screw can form a singular componentof the implant.
The provided for embodiments can allow for backwards
compatibility amongst the components of the implant,
and also allow for surgeons to select a variety of different
configuration types for the implant based, at least in part,
on the needs and anatomy of the patient and the prefer-
ences of the particular surgeon. For example, some con-
figurations that include a collet can allow a bone screw
to be omitted from the implant, while some other config-
urations that include a collet and bone screw coupled
together in a single, unitary component can reduce the
number of steps performed during a procedure, thereby
simplifying the procedure.

[0009] In one exemplary embodiment of a shoulder
joint implant, the implant includes a first prosthetic com-
ponent, a baseplate, and a removable collet. The first
prosthetic component includes a coupling element that
protrudes from a distal bearing surface of the prosthetic
component. The baseplate is configured to secure the
first prosthetic component to bone, and includes a post
that protrudes from a distal bearing surface of the base-
plate. The post defines a throughbore that extends along
a proximal-distal axis of the post. The removable collet
is disposed within the throughbore, and is configured to
engage the coupling element of the first prosthetic com-
ponent such that the first prosthetic component is fixedly
coupled to the baseplate.

[0010] In some embodiments, the first prosthetic com-
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ponentis a glenosphere component having an integrated
locking screw protruding from a distal bearing surface of
the glenosphere component. The collet can be dimen-
sioned to engage the coupling element, with the coupling
element having a diameter that is less than a diameter
of the throughbore of the baseplate. The collet includes
a plurality of proximally-extending arms that are radially
compressible to facilitate at least one of insertion and
removal of the collet in the throughbore of the baseplate.
One or more of the proximally-extending arms can in-
clude a lateral protrusion that is configured to engage an
annular recessed portion of an inner sidewall of the
throughbore when the arms are not compressed, which
in turn can fix the removable collet in place with respect
to the first prosthetic component and/or with respect to
the baseplate itself at a predetermined depth in the
throughbore of the baseplate. Further, one or more of
the proximally-extending arms can have a proximal
ramped bearing surface thatis configured to bear against
a counterpart bearing surface of a prosthetic implant tool.
The arm(s) can be radially compressed in response to
the counterpart bearing surface of the prosthetic implant
tool bearing against the proximal ramped bearing sur-
face, thus disengaging the lateral protrusion of the arm(s)
from the recessed portion of the inner sidewall of the
throughbore. This radial compression feature can be
used to facilitate insertion and/or removal of the collet
within the throughbore of the baseplate.

[0011] In some embodiments, the collet can include
one or more keys protruding from one or more of the
arms of the collet. The keys of the collet can configured
to engage with one or more keyways defined longitudi-
nally along an inner sidewall of the throughbore of the
baseplate to align and guide the collet into the baseplate.
The keys of the collet can be configured to engage with
the keyways defined along the inner sidewall of the
throughbore to resist rotation of the collet while disposed
within the throughbore of the baseplate. The keys of the
collet can be configured to engage with the keyways
along the inner sidewall of the throughbore to form a lock-
ing mechanism that provides a torsional resistive force
that counteracts a torque imparted by the coupling ele-
ment of the first prosthetic component while screwing the
coupling element into the collet to form a taper lock be-
tween the first prosthetic component and the baseplate
or while unscrewing the coupling element out of the collet
to break the taper lock between the first prosthetic com-
ponentand the baseplate. The length of the keyways can
define a distal most depth at which the removable collet
can be seated in the throughbore of the baseplate. In
some embodiments, the distance between the annular
recessed portion and the distal most depth of the key-
ways can be a predefined distance that is greater than
the height of the collet such that the collet bottoms out
at the distal end of the one or more keyways while the
coupling element of the glenosphere component is un-
screwed from the collet.

[0012] In some embodiments, the implant can include
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a bone screw that has a proximal head and a distal
threaded portion. In such embodiments, the throughbore
ofthe baseplate can be dimensioned to facilitate insertion
of the bone screw that has a diameter that is greater than
a diameter of the coupling element of the first prosthetic
component. Further, in some such embodiments, the col-
let can be dimensioned to engage the coupling element,
with the coupling element having a diameter that is less
than a diameter of the central bone screw. In some in-
stances, the collet and the central bone screw can be
separate components. This can result, for example, in a
configuration in which the collet is disposed within the
throughbore of the baseplate, proximal to the proximal
head of the central bone screw. In some such embodi-
ments, the collet can be disposed within the throughbore
of the baseplate after the central bone screw is laterally
inserted into the throughbore. In some embodiments, the
implant can be devoid of a central bone screw.

[0013] Ininstancesinwhichthe implantincludes acen-
tral bone screw that has a proximal head and a distal
threaded portion, the collet can be coupled to the proxi-
mal head of the central bone screw. Alternatively, or ad-
ditionally, the proximal head of the central bone screw
caninclude a shoulder portion thatis of a spherical and/or
conical shape, and an inner sidewall of the throughbore
at the distal end of the post can include a threaded side-
wall portion that is configured to support the shoulder
portion of the central bone screw. In some embodiments
that include a central bone screw that has a proximal
head and a distal threaded portion, the distal threaded
portion of the central bone screw can extend through an
opening at the distal end of the post, being configured to
secure the baseplate to bone.

[0014] One exemplary method of implanting a shoul-
der prosthetic implant in a scapula of a patient includes
reaming a glenoid of a scapula such that a surface of the
glenoid is complementary to a distal bearing surface of
a baseplate of a prosthetic shoulder implant, drilling a
hole into the glenoid to receive a post that protrudes from
the distal bearing surface of the baseplate, and disposing
the post of the baseplate into the glenoid through the
drilled hole. The method further includes securing a plu-
rality of peripheral bone screws into the glenoid through
one or more screw holes defined in the baseplate, and
laterally inserting a removable collet into a throughbore
defined in the baseplate. The throughbore extends along
a proximal-distal axis of the baseplate of the post. Still
further, the method includes securing a first prosthetic
component of the prosthetic shoulder implant onto a
proximal bearing surface of the baseplate such that a
coupling element protruding from a distal bearing surface
of the first prosthetic component is secured to the collet
within the throughbore of the baseplate.

[0015] The method can further include laterally insert-
ing a central bone screw through the throughbore of the
baseplate prior to inserting the removable collet, and se-
curing a distal threaded portion of the central bone screw
into the glenoid through an opening at the distal end of
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the post of the baseplate. The collet can be coupled to a
proximal head of a central bone screw and the method
can further include laterally inserting the collet and the
central bone screw together into the throughbore of the
baseplate, and securing a distal threaded portion of the
central bone screw into the glenoid through an opening
at the distal end of the post of the baseplate.

[0016] Thethroughbore of the baseplate can be dimen-
sioned to facilitate insertion of a central bone screw hav-
ing a diameter that is greater than a diameter of the cou-
pling element of the first prosthetic component. Further,
the collet can be dimensioned to engage the coupling
element of the first prosthetic component having a diam-
eterthatis less than a diameter of the central bone screw.
In some embodiments, the first prosthetic component is
a glenosphere component having an integrated locking
screw protruding from a distal bearing surface of the
glenosphere component.

[0017] Theremovable colletincludes a plurality of com-
pressible arms. In some such embodiments, the method
can include removing the collet from within the through-
bore of the baseplate using a tool by laterally inserting
the tool into the throughbore of the baseplate, and rotat-
ing a distal end of the tool to engage the threaded portion
of the plurality of arms. The method can further include
continuing to rotate the distal head until the distal head
radially compresses the plurality of arms away from a
recessed sidewall portion of the throughbore, and prox-
imally pulling the collet out of the throughbore.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are incor-
porated herein and constitute part of this specification,
illustrate exemplary embodiments, and together with the
general description given above and the detailed descrip-
tion given below, serve to explain the features of the var-
ious embodiments:

FIG. 1A is a side, partial cross-sectional view of one
example of a shoulder joint implant of the prior art;

FIG. 1B is a schematic side view of the shoulder joint
implant of FIG. 1A coupled to a scapula;

FIG. 2A is a perspective view of one exemplary em-
bodiment of a shoulder joint implant;

FIG. 2B is a perspective exploded view of compo-
nents of the shoulder joint implant of FIG. 2A, the
components including a metaglene component, a
collet, a glenosphere component, and a bone screw;

FIG. 3 is a side, partially transparent view of the
shoulder joint implant of FIG. 2B;

FIG. 4A is a bottom perspective view of the meta-
glene component of FIG. 2B;
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FIG. 4B is a detailed top view of the metaglene com-
ponent of FIG. 4A;

FIG. 4C is a detailed side, cross-sectional view of
the metaglene component of FIG. 4B;

FIG. 5 is a perspective view of the collet of FIG. 2B;

FIG. 6Ais a side perspective view of the bone screw
of FIG. 2B;

FIG. 6B is a detailed perspective view of a distal end
the bone screw of FIG. 6A;

FIG. 6C is a detailed side, cross-sectional view of
the metaglene component of FIG. 4C and a proximal
end of the bone screw of FIG. 6A;

FIG. 7 is a detailed side, cross-sectional view of the
metaglene component and the proximal end of the
bone screw of FIG. 6A and the collet of FIG.5;

FIG. 8 is a side, cross-sectional view of the meta-
glene component, proximal end of the bone screw,
and the collet of FIG. 7, and the glenosphere com-
ponent of FIG. 2B that includes a locking screw;

FIG. 9 is a schematic illustration of one exemplary
embodiment of a method of implanting a shoulder
implant like the shoulder implant of FIGS. 2A-8;

FIG. 10A is a perspective exploded view of another
exemplary embodiment of a shoulder joint implant,
the implant having components that include a meta-
glene component, a glenosphere component, and
an integrated collet and bone screw;

FIG. 10B is a side, partially transparent view of the
shoulder joint implant of FIG. 10A;

FIG. 10C is a detailed perspective view of the inte-
grated collet and bone screw of FIG. 10A;

FIG. 11 is a schematic illustration of one exemplary
embodiment of a method of implanting a shoulder
implant like the shoulder implant of FIGS. 10A-10C;

FIG. 12A is a perspective view of one exemplary
embodiment of a collet removal tool;

FIG. 12B is a side perspective, cross-sectional view
of one exemplary embodiment of the collet removal
tool of FIG. 12A being associated with a shoulder
joint implant that includes a collet;

FIG. 12Cis a detailed side, partially transparent view
of the collet removal tool and collet of FIG. 12B;
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FIG. 13Ais a perspective view of yet another exem-
plary embodiment of a shoulder joint implant;

FIG. 13B is a perspective exploded view of compo-
nents of the shoulder joint implant of FIG. 13A, the
components including a metaglene component hav-
ing an integrated bone screw and a glenosphere
component;

FIG. 14 is a side, partially transparent view of the
shoulder joint implant of FIG. 13B; and

FIG. 15 is a schematic illustration of one exemplary
embodiment of a method of implanting a shoulder
joint implant like the shoulder implant of FIGS. 13A
and 13B.

DETAILED DESCRIPTION

[0019] Certain exemplary embodiments will now be
described to provide an overall understanding of the prin-
ciples of the structure, function, manufacture, and use of
the devices and methods disclosed herein. One or more
examples of these embodiments are illustrated in the ac-
companying drawings. Those skilled in the art will under-
stand that the devices and methods specifically de-
scribed herein and illustrated in the accompanying draw-
ings are non-limiting exemplary embodiments and that
the scope of the present disclosure is defined solely by
the claims. The features illustrated or described in con-
nection with one exemplary embodiment may be com-
bined with the features of other embodiments. Such mod-
ifications and variations are intended to be included with-
in the scope of the present disclosure. Sizes and shapes
of the devices, and the components thereof, can depend
on a variety of factors, including but not limited to an
anatomy and tendencies of the subject (i.e., patient) in
which the devices will be used, the size and shape of
components with which the devices will be used, the
methods and procedures in which the devices will be
used, and the preferences of the surgeon operating the
devices and/or otherwise performing the related proce-
dure(s).

[0020] In the present disclosure, like-named compo-
nents of the embodiments generally have similar features
and/or purposes, unless stated otherwise. Additionally,
anumber of terms may be used throughout the disclosure
interchangeably but will be understood by a person
skilled in the art. Additionally, to the extent that linear or
circular dimensions are used in the description of the
disclosed devices and methods, such dimensions are
not intended to limit the types of shapes that can be used
in conjunction with such devices and methods. A person
skilled in the art will recognize that an equivalent to such
linear and circular dimensions can be easily determined
for any geometric shape (e.g., references to widths and
diameters being easily adaptable for circular and linear
dimensions, respectively, by a person skilled in the art).
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Additionally, to the extent that terms are used in the dis-
closure to describe a direction, orientation, and/or relative
position of the disclosed prosthetic devices and compo-
nents thereof and/or for performing a disclosed method
of assembly and/or implantation of such devices, such
terms are notintended to be limiting. For example, a per-
son skilled in the art will recognize that terms of direction,
orientation, and/or relative position (e.g., proximal, distal,
medial, lateral, etc.) can be used interchangeably de-
pending, at least in part, on the perspective view of the
surgeon or other operator.

[0021] The present disclosure is generally related to
shoulder joint implants, and represents improvements
over existing designs of such implants. These implants
are often used in reverse shoulder procedures. Typically
the shoulder joint implant includes a baseplate, some-
times referred to herein as a metaglene component (or
metaglene). The baseplate is configured to secure a
glenosphere component (or glenosphere) to the bony
anatomy of the glenoid to complete the repair. As dis-
cussed in greater detail below, other components that
can engage with the metaglene component and/or the
glenosphere component can include a collet and/or a
bone screw, and in some such instances the collet and
bone screw can form a singular componentof the implant.
The provided for embodiments can allow for backwards
compatibility amongst the components of the implant,
and also allow for surgeons to select a variety of different
configuration types for the implant based, at least in part,
on the needs and anatomy of the patient and the prefer-
ences of the particular surgeon. For example, some con-
figurations that include a collet can allow a bone screw
to be omitted from the implant, while some other config-
urations that include a collet and bone screw coupled
together in a single, unitary component can reduce the
number of steps performed during a procedure, thereby
simplifying the procedure.

[0022] Although the various embodiments disclosed
herein disclose fixing a glenosphere component to the
metaglene component, one of skillin the art will recognize
the other prosthetic components can be coupled to the
metaglene component, such as but not limited to a gle-
noid component configured to replace or augment the
glenoid surface of the scapula. A person skilled in the art
will also understand how the disclosures provided for
herein can be adapted for use with devices and proce-
dures associated with other joints without departing from
the spirit of the present disclosure.

[0023] FIG. 2A, 2B, and 3 provide for one exemplary
embodiment of a shoulder joint implant 200. As shown,
the shoulder joint implant 200 can include a metaglene
(or metaglene component) 210, a collet 230, a gleno-
sphere (or glenosphere component) 250, and a central
bone screw 270, which, as explained below, can be op-
tional. More particularly, the collet 230 and the bone
screw 270 can be disposed in a central throughbore of
the metaglene 210 such that the bone screw can be driv-
en into the glenoid and the collet can secure the gleno-
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sphere 250 to the metaglene 210. Each of these compo-
nents is described in greater detail below.

[0024] The metaglene 210 is one component of the
shoulder jointimplant200, and is illustrated in more detail
in FIGS. 4A-4C. In the illustrated embodiment, the me-
taglene 210 includes a platform 312 having a post 314
extending outwardly from a bottom or distal-facing sur-
face 312d. The platform 312 can be generally configured
such that its bottom or distal-facing surface 312d engag-
es in a complementary manner with a surface of the gle-
noid when implanted and a top or proximal-facing surface
312p engages in a complementary manner with the
glenosphere 250 or other prosthetic component when
coupled together. More specifically, the distal-facing sur-
face 312d of the platform 312 can have a convex shape
configured to conform to a concave surface of the gle-
noid. Further, the proximal-facing surface 312p of the
platform 312 can have a concave shape configured to
be complementary with a surface it engages with of the
glenosphere 250.

[0025] The platform 312 can include a central through-
bore 310 extending through a thickness of the platform
312. Its configuration is described in greater detail below
with respect to its relationship with the post 314 and the
collet 230. Although illustrated in a central configuration,
a person skilled in the art will recognize the throughbore
310 can be located in a non-central manner without de-
parting from the spirit of the present disclosure. The plat-
form 312 can also include one or more screw holes or
apertures 318 that likewise extend through a thickness
of the platform 312. The apertures 318 can be positioned
in any variety of configurations, and in the illustrated em-
bodiment there are four that are positioned radially out-
ward from the central throughbore 310 the such that they
are approximately equidistant from each other. The ap-
ertures 318 can be used to receive peripheral bone
screws (not shown, but operate in a similar manner as
screws 80 of FIGS. 1A and 1B) to be driven into the bony
anatomy of the glenoid to help fix the metaglene 210 in
place. Any number and configuration of apertures 318
can be used without departing from the spirit of the dis-
closure, including using no apertures.

[0026] The post 314 can generally extend distally from
the distal-facing surface 312d of the platform 312, and
can be configured to be press fit into a void or hole drilled
into the glenoid of the patient’s scapula, thereby providing
a first form of bone fixation. In some embodiments, to
further augment bone fixation, the post 314 can have a
throughbore 320 extending therethrough. In the illustrat-
ed embodiment the throughbore 320 is centrally dis-
posed such that it is formed and centered around a cen-
tral axis A-A of the metaglene 210, although other loca-
tions with respect to the metaglene 210 are possible. This
location also places the throughbore 320 in-line with the
throughbore 310 of the platform 312. The throughbore
320 can have an inner diameter sized to accommodate
a maximum diameter of a bone screw 270 (e.g., the di-
ameter of a screw head 372). For example, as shown in
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the illustrated embodiment, the bone screw 270 can be
inserted laterally or proximally through the throughbore
320 of the metaglene 210 such that the screw head 372
is seated on a threaded distal portion 316 of the post 314.
The threaded distal portion 374 of the screw 270 exits
the metaglene 210 through a distal opening 308 of the
post 314. As described in more detail below with respect
to FIG. 7, the threaded distal portion 316 of the post 314
can be configured to facilitate the use of smaller screws
and thus avoid the need to increase the size of the post
314. A distal opening 308 of the post 314 can be used
to allow a central bone screw (not shown) to exit the me-
taglene 210 into bone.

[0027] As shown in FIGS. 4B and 4C, the central
throughbore 310 of the metaglene 210 can be configured
to facilitate insertion of the collet 230 and optionally a
bone screw 270. For example, in some embodiments,
one or more slots or recesses, sometimes referred to
herein as keyway(s) 322, can be defined longitudinally
along an inner sidewall 310s of the throughbore 310. The
keyways can be configured to slidably mate with keys
512 protruding from the collet 230, described in greater
detail below, to help orient and guide insertion of the collet
230 within the throughbore 310 of the metaglene 210.
The keyways 322 can extend partially along the length
of the throughbore 310 and terminate at a distal stop
322d at which to seat the collet 230.

[0028] In some embodiments, the mating of the keys
512 and keyways 322 can provide resistance to torsional
rotation, e.g., while the glenosphere 250 is screwed into
or otherwise coupled to the collet 230. For example, in
some embodiments, the keys 512 of the collet 230 can
be configured to engage with the keyways 322 along the
inner sidewall 310s of the throughbore 310 to form a lock-
ing mechanism that provides a torsional resistive force
that counteracts a torque imparted by the locking screw
of the glenosphere 250 while screwing the locking screw
into the collet 230 to form ataperlock (e.g., a Morse taper
lock) between the distal facing surface of the glenosphere
250 and the proximal facing surface of the baseplate 210.
Likewise, the mating of the keys 512 and the keyways
322 form a locking mechanism that provides a torsional
resistive force that counteracts a torque imparted by the
locking screw in an opposite direction while unscrewing
the coupling element out of the collet to break the taper
lock between the first prosthetic component and the
baseplate. As shown in the illustrated embodiment, the
keyways 322 can be shaped to form rectangular or other
suitably shaped slots. Although two keyways are shown
in the illustrated embodiment, more or less than two key-
ways (e.g., four) can be defined within the throughbore
310 of the metaglene 210.

[0029] Alternatively, or additionally, in some embodi-
ments the central throughbore 310 of the metaglene 210
can be configured to define an annular groove or recess,
sometimes referred to herein as a catch 324, in the inner
sidewall 310s of the central throughbore 310. As de-
scribed in more detail with respect to FIG. 7, the annular
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catch 324 can be configured to engage the lip 514 of the
collet, thereby securing the collet 230 in place at a pre-
determined depth.

[0030] Alternatively, or additionally, in some embodi-
ments a threaded distal portion 316 can be defined along
the inner sidewall 310s of the central throughbore 310 at
the distal end of the post 314. In some embodiments, the
threaded distal portion 316 of the central throughbore
310 can include two or more threads 316t configured to
coarsely match the threads of a central bone screw (e.g.,
270). As shown in FIG. 4C, the threads 316t of the distal
threaded portion 316 can be configured at an oblique
angle or otherwise radially contoured to serve as a spher-
ical or conical bearing surface for the head of the central
bone screw. As described in more detail with respect to
FIG. 6A-6C, the distal threaded portion 316 of the
throughbore 310 can allow the use of a central bone
screw having a maximum thread size without having a
large screw head, and thereby avoiding the need to in-
crease the size of the post.

[0031] The platform 312 and post 314 can come in a
variety of configurations, shapes, and sizes. As shown,
the base plate 312 can be substantially cylindrical with a
substantially circular cross-section. As discussed above,
a top surface 312p of the platform 312 can have a con-
cave configuration, and a bottom surface 312d of the
platform can have a convex configuration. The post 314
can also be substantially cylindrical with a substantially
circular cross-section, with a diameter of the post 314
being less than a diameter of the platform 312. In the
illustrated configuration, the diameter of the post 314 is
approximately halfthe size of the diameter of the platform
312, although other proportions are certainly possible,
such as the diameter of the post 314 being approximately
one-quarters or three-quarters the size of the diameter
of the platform 312.

[0032] While the sizes of the components can certainly
vary, in some exemplary embodiments a diameter of the
platform 312 can be approximately in the range of about
15 millimeters to about 30 millimeters, a thickness of the
platform 312 (as viewed, proximal-to-distal) can be ap-
proximately in the range of about 3.5 millimeters to about
14 millimeters, and a radius of curvature of the concavity
of either or both the proximal-facing and distal-facing sur-
faces 312p, 312d of the platform 312 being approximately
in the range of about 0.5 millimeters to about 2.0 millim-
eters. A person skilled in the art will recognize that a
thickness of the platform 312 may change over its surface
area of the radius of curvature of the concavity of the
platform for its proximal-facing surface 312p is not the
same as the radius of curvature of the concavity of the
platform for its distal-facing surface 312d. A diameter of
the post 314 can be approximately in the range of about
5 millimeters to about 20 millimeters, and a thickness of
the post 314 (as viewed, proximal-to-distal) can be ap-
proximately in the range of about 5 millimeters to about
30 millimeters. In some exemplary embodiments, a di-
ameter of the platform 312 is approximately 22 millime-
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ters or approximately 27 millimeters, a thickness of the
platform 312 is approximately 7 millimeters, approxi-
mately 8 millimeters, or approximately 10 millimeters, a
radius of curvature of the concavity of each of the prox-
imal-facing surface 312p and the distal-facing surface
312d of the platform 312 is approximately 1.0 millimeters,
a diameter of the post 314 is approximately 10 millime-
ters, and a thickness of the post can be approximately
13 millimeters, approximately 23 millimeters, or approx-
imately 28 millimeters.

[0033] The glenosphere 250 is illustrated in FIGS. 2A,
2B, and 3. In some embodiments, the glenosphere 250
can include a hemispherical body 352 having a locking
screw 354 or other coupling element that extends out-
ward from a distal surface 356 of the hemispherical body
352. The distal surface 356 can be complementary in
size and shape to the proximal-facing surface 312p of
the metaglene 210 so thatthey can form a secure fitwhen
coupled together. In the illustrated embodiment, the fit is
a thread fit, but in other embodiments it could be a snap
fit or any other coupling technique known to those skilled
in the art for coupling two mechanical components. While
many different sizes, shapes, and configurations of the
glenosphere 250 are possible, in some exemplary em-
bodiments a diameter of the hemispherical body 352 is
approximately in the range of about 20 millimeters to
about 80 millimeters, such as 40 millimeters, and a height
of the hemispherical body 352 (as viewed, proximal-to-
distal) can be approximately in the range of about 10
millimeters to about 40 millimeters, such as 20 millime-
ters. Likewise, in some exemplary embodiments, a di-
ameter of the locking screw 354 can be approximately in
the range of about 2.5 millimeters to about 10 millimeters,
such as 5 millimeters, and a height of the locking screw
354 (as viewed, proximal-to-distal) can be approximately
in the range of about 12.5 millimeters to about 50 millim-
eters, such as 25 millimeters.

[0034] In previous iterations of shoulder joint implants,
a glenosphere locking screw was screwed directly into a
central throughbore of a metaglene to secure the gleno-
sphere to the metaglene. However, when the diameter
of the central throughbore of the metaglene is widened
to accommodate the diameter of the head of a bone
screw, the diameter of the central throughbore can ex-
ceed the diameter or width of a glenosphere locking
screw such that the locking screw cannot be screwed
directly to the metaglene.

[0035] Toaddress this problem, the present disclosure
provides for the collet 230, which is illustrated in FIG. 5
and sometimes referred to as an adaptor or a reducing
bushing. As shown in the illustrated embodiment, the col-
let 230 caninclude a substantially hollow cylindrical body
502. The collet can also include open-ended slots 504
spaced about the circumference of the cylindrical body
502 to form radially compressible arms 506 that extend
proximally from an annular base portion 508. As de-
scribed in more detail below with respect to FIG. 7, the
radially compressible arms of the collet 230 can be con-
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figured to facilitate insertion and/or removal of the collet
by flexing in response to changes in the diameter of the
throughbore 310 of the metaglene 210. In some embod-
iments, each of the proximally-extending arms 506 can
have an inner threaded portion 510 configured to at least
partially surround and threadably engage the locking
screw 354 of the glenosphere 250 or other prosthetic
component.

[0036] In some embodiments, the collet 230 can in-
clude one or more lateral protrusions that are configured
to orient and guide the collet into the throughbore of the
metaglene, sometimes referred to herein as key(s) 512.
For example, as shown in the illustrated embodiment,
the keys 512 can have a rectangular or other suitable
shaped profile and protrude radially outward from one or
more of the arms 506 and the annular base portion 508
of the collet 230. As described in more detail below with
respect to FIG. 7, the keys 512 can be configured to slide
along the keyways 322 formed along an inner sidewall
of the throughbore 310 of the metaglene 210. When mat-
ed to the inner sidewall of the throughbore, the keys 512
can provide resistance to torsional rotation, e.g., while
the glenosphere 250 is screwed into or otherwise coupled
to the collet 230.

[0037] In some embodiments, the collet 230 can in-
clude an annular protrusion, sometimes referred to here-
in as a ridge or lip 514. As described in more detail below
with respect to FIG. 7, the lip can be disposed or seg-
mented across one or more of the arms 506 and config-
ured to engage a catch 324 (e.g., an annular groove or
recess) defined within the throughbore of the metaglene,
thereby securing the collet 230 in place at a predeter-
mined depth.

[0038] In some embodiments, the collet 230 can in-
clude a tapered or conical proximal bearing surface 516
at the proximal end of each arm 506. As described in
more detail below with respect to FIGS 12A-12C, the
conical or tapered bearing surface 516 can be used to
facilitate removal of the collet from within the central
throughbore of the metaglene.

[0039] The collet 230 can be disposed within the cen-
tral throughbore 310 to effectively reduce the inner diam-
eter of the throughbore and threadably engage or other-
wise capture the locking screw 354 of the glenosphere
250. In some embodiments, the collet 230 can have an
inner threaded portion 332 that enables the glenosphere
locking screw 354 to be screwed directly into the collet
and thereby draw the glenosphere 250 onto the proximal-
facing bearing surface 312p of the metaglene 210.
[0040] The collet 230 can be laterally or proximally in-
serted into the throughbore 310 of metaglene 210 until
the collet 230 reaches a predetermined depth within the
throughbore 310. In other words, the collet 230 is ad-
vanced distally towards and into the throughbore 310.
As previously described, in some embodiments, the key-
ways 322 and/or the catch 324 defined in the sidewall
310s of the central throughbore 310 can be used to en-
gage the keys 514 and/or the lip 514 of the collet 230
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and thereby position the collet at a predetermined depth.
Alternatively, or additionally, the collet 230 can be insert-
ed into the throughbore of the metaglene component af-
ter the central bone screw 270 is laterally or proximally
inserted into the throughbore, such the collet 230 can be
disposed proximal to a head of the central bone screw
270. In some embodiments the collet 230 can be inserted
into the throughbore of the metaglene component with
no central bone screw 270 disposed therein.

[0041] Like the other components, the collet 230 can
have a variety of sizes, shapes, and configurations. In
some exemplary embodiments, the collet has a diameter
approximately in the range of about 3 millimeters to about
15 millimeters, such as about 6.4 millimeters, and a
height (as viewed, proximal-to-distal) approximately in
the range of about 5 millimeters to about 20 millimeters,
such as about 10 millimeters. Although shown as a cy-
lindrical shape, other shapes are possible provided that
the shape is complementary to the shape of the through-
bore 310 of the metaglene 210 into which it is inserted.
[0042] FIGS. 6A, 6B, and 6C illustrate a central bone
screw 270 that is configured for use with the shoulder
joint implant of FIG. 2A. As shown in the illustrated em-
bodiment, the central screw 270 can have a screw head
602, a shoulder portion 604, an unthreaded neck portion
606, a distal threaded portion 608 and a distal tip 610. In
some embodiments, the shoulder portion 604 can be
shaped to form a spherical or conical bearing surface
604d for the screw head 602. Notably, the central bone
screw 270 is an optional component that can be omitted
while still allowing the rest of the shoulder joint implant
200 to be successfully used for a repair procedure.
[0043] Typical screw heads are generally much larger
in diameter than the thread diameter in order to provide
a sufficient bearing surface. However, in some embodi-
ments, in view of the present disclosures, the screw head
602 can have an outer diameter that is the same or ap-
proximately the same as the maximum outer diameter of
the distal threaded portion 608. In such embodiments,
the spherical or conical shoulder portion 604 can serve
as the bearing surface for the screw head. For example,
the shoulder portion 605 of the screw can provide a
spherical or conical bearing surface 604d that extends
inward at an oblique angle between the head portion 602
and the neck portion 606.

[0044] Thus, as shown in the illustrated embodiment
of FIG. 6C, when the screw 270 is inserted through the
central throughbore 310 and seated at the distal opening
308 of the metaglene post 314, the spherical or conical
bearing surface 604d of the screw can bear against the
distal threaded portion 316 of the throughbore 310. For
example, as shown, the threads 316t of the distal thread-
ed portion 316 can be angled or otherwise radially con-
toured to match or approximately match the spherical or
conical bearing surface 604d of the screw 270. Thus, the
distal threaded portion 316 can serve as a proximal-fac-
ing bearing surface that substantially conforms to shaped
profile of the shoulder portion 604 to support the screw
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head 602 within the post 314. As shown in the illustrated
embodiment, the spherical or conical shoulder portion
604 can be unthreaded to prevent it from passing through
the distal threaded portion 316 of the baseplate, such
thatthe shoulder portion can serve as the bearing surface
of the screw 604 to the baseplate 210. Accordingly, in
some embodiments the distal threaded portion 316 of
the central throughbore 310 can allow the use of a central
bone screw in which the screw head and threaded portion
are very close in size (e.g., diameter) and still provide a
bearing surface to provide optimal compression. Addi-
tionally, the use of central bone screws having reduced
diameter heads can provide an advantage inthatincreas-
es in the size (e.g., outer diameter) of the metaglene post
can be avoided and thus requiring removal of less bone
in the glenoid.

[0045] In some embodiments, the unthreaded neck
portion 606 of the bone screw 270 can be cylindrical or
substantially cylindrical in shape. The unthreaded neck
portion 606 can be configured to provide a clearance
between the spherical or conical shoulder portion 604 to
the threaded portion 608. The amount of such clearance
provided by the neck portion 606 can be configured so
thatthe distal threaded portion 608 of the screw 270 does
not mate directly to the metaglene 210 when the screw
head 602 is seated within the post 314.

[0046] In some embodiments, the unthreaded neck
portion 606 of the screw 606 can allow a "free spinning
screw" design in which the screw is disposed within the
baseplate, as shownin FIG. 3. The unthreaded neck por-
tion 606 can help prevent the distal threaded portion 608
from binding up within the post 314 of the baseplate 210.
Accordingly, the unthreaded neck portion 606 allows the
screw 600 to turn within the bone and thereby drag the
baseplate 210 further into the bone to provide additional
compression between the bone and the distal facing sur-
face 312d of the platform 312. This feature allows the
screw to act like any other socket head cap screw that
is assembled into a counter-bored hole to provide com-
pression.

[0047] In some embodiments, the unthreaded neck
portion 606 can provide an additional bearing surface or
contact surface area between the screw 600 and base-
plate 210. Additionally, the unthreaded neck portion 606
can be spherical which allows the screw 600 to pivot off
axis from the baseplate 210 and thus not influence the
baseplate 210 to glenoid bone interface. In some em-
bodiments, the unthreaded neck portion 606 can be omit-
ted such that the screw 606 could still function as intend-
ed with less contact area.

[0048] Insome embodiments, the diameter and length
of the screw 270 can be varied to accommodate user
needs. For example, in some embodiments, the length
of the screw 270 can be approximately in the range of
about 15 millimeters to about 80 millimeters, and in some
embodiments it is approximately 40 millimeters. Howev-
er, in some embodiments, the surgeon can be provided
with a number of central bone screws having different
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screw lengths from which to choose depending, at least
in part, on the depth of the glenoid vault in which the
screw is to be secured. In some embodiments, the max-
imum outer diameter of the distal threaded portion 608
of the screw 270 can be approximately in the range of
about 6.0 millimeters to about 6.5 millimeters. In some
embodiments, the distal threaded portion 640 of the
screw 270 can be configured for optimized purchase or
grip within the glenoid vault and allow for single or multiple
leads to aid in insertion speed. In some embodiments,
the distal tip 610 of the screw 270 can include an opti-
mized bone cutting self-tapping feature 612. The self-
tapping feature 612 as shown is a channel formed in an
outer surface of the distal threaded portion 640, which
makes it easier to insert the screw 270 into bone.
[0049] In view of the present design, and the fact that
in atleast someinstances a bone screw may notbe need-
ed, the surgeon can choose to not use the bone screw
270 in the assembly of the shoulder joint implant 200. If
the central bone screw 270 is not used, the collet 230
can be inserted in the metaglene 210 without the bone
screw. In some embodiments, the shoulder joint implant
200 can be fixedly attached to the bony anatomy of the
glenoid as part of a reverse shoulder reconstruction pro-
cedure, described in more detail with respect to FIG. 9.
[0050] FIG. 7 illustrates the collet 230 and bone screw
270 disposed within the central throughbore 310 of the
metaglene 210. In the illustrated embodiment, the collet
230 and the bone screw 270 are separate components.
Thus, the surgeon can choose whether or not to include
the central bone screw 270 in the assembly of the shoul-
der joint implant 200. For example, in some embodi-
ments, if the surgeon chooses to include the central bone
screw in the assembly, the screw 270 can be laterally or
proximally inserted through the central throughbore 310
(i.e., advanced distally towards and into the metaglene
210). Thereafter, the collet 230 can be laterally or prox-
imally inserted into the central throughbore 310 such the
collet 230 is disposed proximal to the head 602 of the
screw 270. Alternatively, if the surgeon chooses not to
include the central bone screw 270, the collet 230 can
be laterally or proximally inserted into the central through-
bore 310 without no bone screw.

[0051] A detailed description of the structure and pro-
cedure for laterally or proximally inserting and seating a
central bone screw 270 within the central throughbore
310 is described above with respect to FIGS. 6A-6C and
thus is omitted here for the sake of brevity.

[0052] In some embodiments, the collet 230 can be
laterally or proximally inserted into the central through-
bore 310 of the metaglene 210 by aligning the keys 512
of collet 230 with the keyways 322 of the throughbore
310. For example, as previously discussed with respect
to FIGS. 4A-4C and 5, the collet 230 can include one or
more lateral protrusions or keys 512 that are configured
to slidably mate with corresponding slots or keyways 322
defined in the throughbore 310. Once the collet 230 is
oriented by aligning the keys 512 with the keyways 322,
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the collet 230 can be pushed laterally or proximally into
the central throughbore 310 such that it is guided by the
keys 512 sliding laterally or proximally along the respec-
tively keyways 322.

[0053] In some embodiments, as the collet 230 enters
the throughbore 310, the inner sidewall 310s of through-
bore 310 bears against the ridge or lip 514 of collet 230
and thereby causes the radially compressible arms 506
of the collet to flex inward while remaining in contact with
the wall. As previously discussed with respect to FIGS.
4A-4C and 5, the lip 514 of the collet 230 can be an
annular protrusion disposed across one or more of the
arms 506 and configured to engage an annular groove
or catch 324 defined horizontally along the inner sidewall
310s of the throughbore 310.

[0054] In some embodiments, when the lip 514 of the
collet230 reaches the location of the catch 324, the radial
compression force applied by the inner sidewall 310s can
release and cause the collet arms 506 to flex outward
such that the lip snaps into or otherwise mates within the
catch. In some embodiments, the engagement of the lip
514 of the collet 230 and the catch 324 can create an
audible and/or tactile cue (e.g., a "click") to notify the
surgeon that the collet has reached the desired depth.
In some embodiments, the engagement of the lip 514 of
the collet 230 with the catch 324 can coincide with the
keys 512 at the annular base portion 508 of the collet
230 hitting a mechanical stop 322d at the bottom of the
keyways 322. With the collet 230 secured at the prede-
termined depth, a glenosphere (e.g., the glenosphere
250) or other prosthetic component can be attached to
the metaglene 210 using techniques described herein or
otherwise known to those skilled in the art.

[0055] In some embodiments, the location of the me-
chanical stop 322d at the distal end of the keyways 322
can define a distal most depth, or the key depth, at which
the distal end of the collet 230 is capable of bottoming
out within the throughbore 310 of the baseplate 210. The
distance D between the distal most depth of the keyways
322 and the annular recessed portion defined in the inner
sidewall 310s of the throughbore 310, or catch 324, can
be a predefined distance that is slightly greater than the
height of the collet 230. For example, in some embodi-
ments, the distance D between the distal most depth of
the keyways and the catch 324 can be greater than the
height of the collet by an amount in the range between
approximately 0.5 millimeters and approximately 2.0 mil-
limeters, such as about 1.0 millimeters. In some embod-
iments, where the height of the collet 230 is in the range
between approximately 5 millimeters and 20 millimeters,
the distance D can be in the range between approximate-
ly 4.0 millimeters and 22 millimeters. For example, in
some embodiments, where the height of the collet 230
is approximately 10 millimeters, the distance D can be in
the range between 9 and 12 millimeters, such as about
11 millimeters. Thus, the additional tolerance provided
by the predefined distance D between the catch 324 and
the distal end 322d of the keyways 322 can allow the
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collet 230 to be properly secured between the catch 324
and the distal end 322d of the keyways 322.

[0056] The additional tolerance provided by the prede-
fined distance D can be useful during removal of the
glenosphere (e.g., 250). For example, in some embodi-
ments, the glenosphere and thus the glenosphere locking
screw (e.g., 354) can be unscrewed (e.g., rotated coun-
terclockwise) to remove the glenosphere from the base-
plate 210. As the locking screw is unscrewed, the ridge
or lip 514 of the collet 230 releases from the catch 324
in the sidewall 310s of the throughbore 310, thereby
causing the collet to be pushed towards the mechanical
stop 322d of the keyways 322 until the distal end of the
collet 230 bottoms out against the stop. Once the collet
230 bottoms out against the mechanical stop 322d, the
continuing turning of the locking screw 354 to unscrew
the glenosphere (e.g. 250) causes the load to be trans-
ferred through glenosphere such that the taper lock con-
nection between the glenosphere and the baseplate 210
is pulled apart. In some embodiments, the taper lock con-
nection can be a Morse taper lock between the distal
facing surface of the glenosphere and the proximal facing
surface of the baseplate 210. This is essentially a "Jack-
ing Screw" function for removal of the glenosphere from
the baseplate.

[0057] FIG. 8illustrates the shoulder joint implant 200
with the glenosphere 250 secured to the collet 230. As
shown in the illustrated embodiment, the collet 230 can
be disposed within the central throughbore 310 to effec-
tively reduce the inner diameter of the throughbore 310
and threadably engage or otherwise capture the locking
screw 354 of the glenosphere 250. For example, as
shown, each of the proximally-extending collet arms 506
can have an inner threaded portion 510 configured to at
least partially surround the locking screw 354 such that
a threaded portion 358 of the locking screw 354 can be
screwed into the collet 230 and thereby draw and secure
the hemispherical body 352 of the glenosphere 250 onto
the proximal-facing surface 312 of the metaglene 210.
When the collet 230 is secured to the inner sidewall 310s
of the throughbore 310, the engagement of the keys 512
and the keyways 322 can provide resistance to torsional
rotation, e.g., while the glenosphere 250 is screwed into
or otherwise coupled to the collet 230. Alternatively orin
addition, engagement of the lip 514 of the collet 230 and
the catch 324 can prevent or otherwise limit vertical dis-
placement of the collet 230 within the throughbore 310.
[0058] In exemplary embodiments any and all of the
metaglene 210, the collet 230, the glenosphere 250, and
the screw 270 can be made from any number of implant-
able metallic materials or other biocompatible materials
to form the implant. Some non-limiting examples of ma-
terials suitable for forming the various components im-
plant can include titanium, cobalt-chrome, stainless
steel, and other metals known to those skilled in the art,
and some plastic materials, such as but not limited to,
polyetheretherketone (PEEK) and Ultra High Molecular
Weight Polyethylene (UHMWPE). In some instances, the
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various components (e.g., the metaglene 210, the collet
230, the glenosphere 250, and the screw 270) can be
made from the same material, while in other embodi-
ments one or more components can be made from dif-
ferent materials. For example, in some instances in may
be beneficial to have the metaglene 210, the collet 230,
and the glenosphere 250 formed from surgical grade ti-
tanium, while the screw 270 is formed from surgical grade
titanium coated with a porous biocompatible material
(e.g., a hydroxyapatite (HA) coating). Additionally, a per-
son skilled in the art will recognize that a number of dif-
ferent material blends can be used to form any compo-
nent of the implants provided for herein or otherwise de-
rivable from the present disclosures.

[0059] FIG. 9 illustrates an exemplary method 900 of
implanting the shoulder joint implant 200 in a patient’s
scapula. In the illustrated embodiment, the shoulder joint
implant 200 can be implanted as part of a reverse shoul-
der reconstruction surgery in which the glenosphere (i.e.,
the "ball" in the ball-and-socket joint) is secured to the
patient’s scapula. A humeral cup (i.e., the "socket" in the
ball-and-socket joint) can be secured to the patient’s hu-
merus to provide a corresponding concave bearing for
the glenosphere. Such areverse configuration allows the
patient’s deltoid muscle, which is one of the larger and
stronger shoulder muscles, to raise the arm. Although
the illustrated configuration uses the implant 200 de-
scribed above, at least some of the components associ-
ated with or otherwise used in conjunction with the im-
plant 200 may not be easily visible in the various blocks
910, 920, 930, 940, 950, 960, and 970. In view of the
disclosures provided for herein, and their related illustra-
tions, a person skilled in the art will understand how the
various components of the implant 200 engage the var-
ious portions of the patient’s anatomy, and/or the com-
ponents of the implant 200 and related tools used in con-
junction with the procedures disclosed with respect to
FIG. 9.

[0060] Atblock910,aglenoid 912 ofthe patient’s scap-
ula 914 can be reamed such that a bony surface of the
glenoid 912 conforms to the distal bearing surface (e.g.,
312d) of the metaglene (e.g., 210). In some embodi-
ments, a glenoid resurfacing reamer 710 can be used to
prepare the glenoid 912 to have an approximately
smooth, curved surface having the same or substantially
the same radius of curvature as the distal-facing surface
312d of the metaglene 210. The diameters may also be
complementary, whether that means the same or sub-
stantially equal, or the glenoid 912 being a little larger
with the labrum (not visible in block 910) being adjacent
to help keep the metaglene 210 in the desired location.
[0061] At block 920, a hole can be drilled into the gle-
noid 912 to receive the metaglene post (e.g., 314) of the
metaglene (e.g., 210). In some embodiments, a cannu-
lated stop drill 720 aligned with a central guide pin (not
shown) can be used to drill the central hole.

[0062] At block 930, the metaglene post 314 (not vis-
ible) can be disposed into the glenoid 912 through the
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drilled hole. In some embodiments, a metaglene delivery
instrument 730 can be secured to the metaglene 210 and
used to insert the metaglene post 314 into the hole drilled
into the glenoid 912. The metaglene post 314 can be
slightly oversized relative to the diameter of the drilled
hole to enable a press fit. Once the post 314 and the
distal-facing surface 312d (not visible) of the metaglene
210 is seated on the bone 912, the metaglene delivery
instrument 730 can be removed.

[0063] At block 940, one or more peripheral bone
screws (notshown) can be driven into the glenoid through
one or more screw apertures 318 of the metaglene 210
to secure the metaglene 210 to bone. In some embodi-
ments, a screw driver 740 can be used to screw the pe-
ripheral bone screws at superior and/or inferior locations
in the glenoid 912. In some embodiments, peripheral
bone screws can be placed at lateral and/or medial lo-
cations of the glenoid.

[0064] At optional block 950, a bone screw 270 (not
visible) can be laterally or proximally inserted through the
central throughbore 310 (not visible) of the metaglene
210 prior to inserting the collet 230. In some embodi-
ments, a screw driver 750 can be used to screw a distal
threaded portion 608 (not visible) of the bone screw 270
into the glenoid through an opening 308 (not visible) at
the distal end ofthe post 314 (not visible) of the metaglene
210. In some embodiments, the bone screw can be lat-
erally or proximally inserted as previously described with
respect to FIGS. 6A-6C.

[0065] At block 960, the collet 230 (not visible) can be
laterally or proximally inserted into the central through-
bore 310 (not visible) defined in the metaglene 210 into
the post 314 (not visible). In some embodiments, a collet
delivery instrument 760 can be coupled to the collet 230
(not visible) and used to push the collet 230 into the cen-
tral throughbore 310 (not visible) as previously described
with respect to FIG. 7.

[0066] Atblock 970, the glenosphere 250 of the shoul-
der joint implant 200 can be secured onto the proximal
bearing surface 312p of the metaglene 210. Forexample,
in some embodiments, a locking screw 354 (not visible)
orother coupling element protruding from a distal bearing
surface of the glenosphere 250 can be secured to the
collet 230 (not visible) within the throughbore of the me-
taglene 210. In some embodiments, the glenosphere 250
can be screwed into or otherwise coupled the collet 230
as previously described with respect to FIG. 8.

[0067] FIG. 10A and 10B provide for another exempla-
ry embodiment of a shoulder joint implant 1000. As
shown, the shoulder jointimplant 1000 can include a me-
taglene 1010, a glenosphere 1030, and an integrated
collet and central bone screw 1050. Accordingly, the in-
tegrated collet and central bone screw 1050 can allow
surgeons to add a bone screw down the center axis of
the metaglene component as a single unitary component
in one step, while maintaining backwards compatibility
with existing glenosphere components.

[0068] Except as described below or as will be readily
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appreciated by one having ordinary skill in the art, the
metaglene 1010 and the glenosphere 1030 are substan-
tially similar to the metaglene 210 and the glenosphere
250 described above with respect to FIGS. 2A-9. A de-
tailed description of the structure and function thereof is
omitted here for the sake of brevity. The shoulder joint
implant 1000 can include any one or more of the features
of the shoulder joint implant 200.

[0069] As shown in the illustrated embodiment, the in-
tegrated collet and bone screw 1050 can include a collet
portion 1052, a proximal screw head 1054, a spherical
or conical shoulder portion 1056, an unthreaded neck
portion 1058, a distal threaded portion 1060, and a distal
tip 1062. Except as described below or as will be readily
appreciated by one having ordinary skill in the art, the
shoulder portion 1056, an unthreaded neck portion 1058,
a distal threaded portion 1060, and a distal tip 610 are
substantially similar to the spherical or conical shoulder
portion 604, the unthreaded neck portion 606, the distal
threaded portion 608, and the distal tip 610 of the screw
270 described above with respect to FIGS. 6A-6C. A de-
tailed description of the structure and function thereof is
omitted here for the sake of brevity.

[0070] In some embodiments, the collet portion 1052
can be fixedly coupled to the proximal head 1054 of the
screw to form the integrated colletand centralbone screw
1050. For example, the collet portion 1052 can mechan-
ically attached, welded, bonded, or attached in any other
manner of ways to the proximal screw head 1054. Alter-
natively, the collet portion 1052 can be integrally formed
on the proximal screw head 1054, e.g., using a three
dimensional (3D) printing technique.

[0071] As shown in the illustrated embodiment of FIG.
10C, the collet portion 1052 can have a substantially hol-
low cylindrical body 1070. The collet portion 1052 can
include open-ended slots 1072 spaced about the circum-
ference of the cylindrical body 1070 to form radially com-
pressible arms 1074 that extend proximally from an an-
nular base portion 1076. The radially compressible arms
1074 of the collet portion 1052 can be configured to fa-
cilitate insertion and/or removal of the collet by flexing in
response to changes in the diameter of the throughbore
of the metaglene 1010.

[0072] In some embodiments, each of the proximally-
extending arms 1074 can have an inner threaded portion
1078 configured to at least partially surround and thread-
ably engage a locking screw 1032 of the glenosphere
1030 or other prosthetic component. In some embodi-
ments, the collet portion 1052 can include an annular
protrusion, sometimes referred to herein as a lip 1080.
As shown, the lip 1080 can be disposed or segmented
across one or more of the arms 1074 and configured to
engage an annular groove or recess defined within the
throughbore of the metaglene (e.g., catch 324 of FIG.
4C), thereby securing the collet 230 in place at a prede-
termined depth. In some embodiments, the collet portion
1052 can include a tapered or conical proximal bearing
surface 1082 at the proximal end of each arm 1074. As
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described in more detail below with respect to FIG. 12A
and 12B, the conical or tapered bearing surface 1082
can be used to facilitate removal of the collet.

[0073] In some embodiments, the integrated col-
let/central bone screw 1050 can be laterally or proximally
inserted into the central throughbore of the metaglene
1010 and driven into the bony anatomy of the glenoid in
as single unitary component. For example, in some em-
bodiments, the integrated collet and central bone screw
1050 can be advanced into the central throughbore of
the metaglene (e.g., 310 of FIG. 4C) until the distal tip
1062 of the screw 1050 reaches the threaded distal por-
tion (e.g., 316 of FIG. 4C) of the central throughbore.
Once the integrated collet/central bone screw 1050
reaches the threaded distal portion 316, the integrated
collet/central bone screw can be screwed loosely through
the threaded distal portion to advance the unitary com-
ponent into bony anatomy of the glenoid.

[0074] In some embodiments, as the collet portion
1052 of the unitary component enters the throughbore,
the inner sidewall of the throughbore (e.g., 310s of FIG.
4C) bears against the lip 1080 of collet portion 1052 and
thereby causes the radially compressible arms 1074 of
the collet to flex inward while remaining in contact with
the wall. The lip 1080 of the collet portion 1052 can be
an annular protrusion disposed across one or more of
the arms 1074 and configured to engage an annular
grooveor catch (e.g., 324 of FIG. 4C) defined horizontally
along the inner sidewall 310s of the throughbore 310.
[0075] In some embodiments, when thelip 1080 of the
collet portion 1052 reaches the location of the catch 324,
the radial compression force applied by the inner sidewall
310s can release and cause the collet arms 1074 to flex
outward such that the lip snaps into or otherwise mates
within the catch. In some embodiments, the engagement
of the lip 1080 of the collet portion 1052 and the catch
324 can create an audible and/or tactile cue (e.g., a
"click") to notify the surgeon that the collet has reached
the desired depth. With the collet portion 1052 secured
atthe predetermined depth, a glenosphere 1030 or other
prosthetic component can be screw or otherwise at-
tached to the metaglene 1010.

[0076] FIG. 11 illustrates an exemplary method 1100
ofimplanting the shoulderjointimplant 1100 in a patient’s
scapula. In the illustrated embodiment, the shoulder joint
implant 1000 can be implanted as part of a reverse shoul-
der reconstruction surgery. The method 1100 may in-
clude operations in blocks 910, 920, 930, 940, and 970
that are described above with reference to FIG. 9. Ac-
cordingly, a detailed description of these operations is
omitted here for the sake of brevity.

[0077] Atblock 1110, the integrated collet and central
bone screw 1050 (not visible) can be laterally or proxi-
mally inserted into the central throughbore defined in the
metaglene 1010 through the post and driven into the gle-
noid through an opening at the distal end of the post of
the metaglene 1010. In some embodiments, the integrat-
ed collet-bone screw 1050 can be coupled to the distal
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head of a delivery tool 770. The tool 770 can be operated
by the surgeon to push the integrated collet-bone screw
1050 into the central throughbore (e.g., 310, not visible)
and then to rotate integrated collet-bone screw 1050 until
the bone screw portion 1060 (not visible) is secured to
the glenoid 912 as previously described with respect to
FIGS. 10A-10C.

[0078] FIGS. 12A, 12B, and 12C provide for an exem-
plary embodiment of a collet removal tool 1200. As shown
the collet removal tool 1200 can include a handle portion
1210 and a distal head 1220. For example, in some em-
bodiments, the collet removal tool 1200 can be inserted
laterally or proximally into the central throughbore 310 of
the metaglene 210. An operator can rotate or otherwise
actuate the handle portion 1210 such that the distal head
1220 engages the inner threaded portion 510 of the prox-
imally extending arms 506 of the collet 230.

[0079] Insomeembodiments, the distalhead 1220 can
include a first engagement mechanism 1232 having a
threaded external surface configured to engage the
thread portion 510 of the collet 230 as the head is rotated.
In some embodiments, the first engagement mechanism
1232 can be a threaded cylindrical body disposed at a
distal most end of the head 1220.

[0080] As previously discussed with respect to FIG.
4C, a lip 514 of the collet 230 can be secured within a
catch 324 or other recessed sidewall portion defined in
the throughbore 310. To disengage the lip 514 from the
catch 324, the distal head 1220 can include a second
engagement mechanism 1234 proximal to the first en-
gagementmechanism 1232. As the head of the tool 1220
is rotated and advanced laterally or proximally, the sec-
ond engagement mechanism 1234 can be configured to
radially compress the arms 506 of the collet 230 radially
inward away from the catch 324 in the throughbore.
[0081] For example, in some embodiments, the sec-
ond engagement mechanism 1234 can have a distal-
facing bearing service that conforms to the shape or pro-
file at the proximal end of the collet 230. As previously
described with respect to FIG. 5, the collet 230 can have
a conical or tapered bearing surface 516 at the proximal
end of each arm 506 to facilitate removal. Thus, in some
embodiments, the second engagement mechanism
1234 can be configured to have a distal-facing bearing
surface of the distal head 1220 that complements the
collet’s conical or tapered bearing surface 516.

[0082] As shown in the illustrated embodiment of FIG.
12C, as the operator continues to rotate the handle por-
tion 1210, the head of the tool 1220 can advance laterally
or proximally until the distal facing feature surface of the
second engagement mechanism 1234 engages the con-
ical or tapered bearing surface 516 of the collet. As the
head 1220 further advances, the second engagement
mechanism 1234 can radially compress the arms of the
colletaway from the catch 324 or other recessed sidewall
portion and thereby release the lip 514 of collet 230 from
the catch. Once the lip 514 of the collet 230 is released
from the catch 324, the distal head 1220 can be pulled
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proximally out of the central throughbore 310 along with
the colletwhich is threadably attached to the firstengage-
ment mechanism 1232.

[0083] Although the collet removal tool 1200 is de-
scribed above for removing a collet 230 which is separate
from the bone screw 270, one of ordinary skill in the art
will recognize that the collet remove tool 1200 can be
used to remove an integrated collet/bone screw 1050
from with the central throughbore of a metaglene in a
substantially similar manner.

[0084] FIGS. 13A and 13B are schematic illustrations
of an exemplary embodiment of a shoulder joint implant
1300 having a central bone screw integrated into the me-
taglene. In the illustrated embodiment, the shoulder joint
implant 1300 can include a metaglene 1310 and a gleno-
sphere 1350. The metaglene 1310, sometimes referred
to herein as a monoblock construct, can include platform
1312 having a proximal-facing surface 1314 and a distal-
facing surface 1316. Peripheral bone screws (not shown)
can be positioned in some or all of the peripheral screw
holes 1318 defined in the platform 1312 and driven into
the glenoid to fix the metaglene 1310 in place. In some
embodiments, a bone screw portion 1320 can extend
outwardly from the distal-facing surface 1316 of the plat-
form 1312 along a central longitudinal axis of the meta-
glene 1310. As described in more detail with respect to
FIG. 15, the bone screw portion 1320 can be screwed
into the bony anatomy of the glenoid at the same time
that the metaglene 1310 is seated onto the glenoid, and
thereby reducing the number of steps needed to install
the shoulder joint implant.

[0085] In some embodiments, the glenosphere 1350
can include a hemispherical body 1352 having a locking
screw 1354 or other coupling element that extends out-
ward from the distal surface 1356 of the hemispherical
body 1352. Although the illustrated embodiment disclose
fixing a glenosphere 1350 to the metaglene 1310, one
of ordinary skill in the art will recognize the other pros-
thetic components can be coupled to the metaglene,
such as but notlimited to a glenoid component configured
to replace or augment the glenoid surface of the scapula.
[0086] FIG. 14 is a schematic illustration of a cross
section of the metaglene 1310 of FIGS. 13A and 13B
having an integrated central bone screw portion 1320. In
the illustrated embodiment, the metaglene 1310 includes
a central throughbore 1322 configured to extend from
the proximal-facing surface 1314 of the platform 1312
and partially into the bone screw portion 1320. The lock-
ing screw 1354 of the glenosphere 1350 can be screwed
directly into the central throughbore 1322 to draw the
distal-facing surface 1356 of the glenosphere body 1352
onto the proximal-facing surface 1314 of the metaglene
platform 1312. In some embodiments, a proximal end of
the central throughbore 1322p can be configured to
threadably engage central locking screw 1354 of the
glenosphere 1350. As shown in the illustrated embodi-
ment, the outer thread diameter of the bone screw portion
1320 can be greater at a proximal end portion 1320p than
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the outer thread diameter at a distal end portion 1320d
in order to accommodate to the diameter of the locking
screw 1354.

[0087] FIG. 15 illustrates an exemplary method 1500
for implanting the shoulder joint implant 1300 of FIGS.
13A and 13B into a patient’s scapula. In the illustrated
embodiment, the shoulder joint implant 1300 can be im-
planted as part of a reverse shoulder reconstruction sur-
gery.

[0088] At block 1510, the metaglene 1310 having an
integrated central bone screw portion, or monoblock con-
struct, can be attached to a distal end of a monoblock
delivery instrument 800. In some embodiments, the
monoblock delivery instrument 800 can have a handle
portion 810, a distal head 820, and a locking mechanism
830. The distal head 820 can be specifically adapted to
engage one or more of the screw holes 1318 or other
locking feature defined on the proximal face 1314 of the
platform 1312.

[0089] At block 1520, the monoblock construct 1310
can be locked to the monoblock delivery instrument 800
using the locking mechanism 830. In some embodi-
ments, the locking mechanism 830 can include a handle
portion 832 and an elongated shaft 834 having a distal
threaded head 834. The locking mechanism 830 can be
laterally or proximally inserted through a cannula defined
along a central axis of the handle portion 810 and the
distal head 820 and received within the central through-
bore 1322 (not visible) of the monoblock construct 1310.
The handle portion 832 of the locking mechanism 830
can be rotated in a direction (e.g., clockwise) such that
the threaded head 836 of the locking mechanism 830
threadably engages the central throughbore and thereby
locks the monoblock construct 1310 to the distal head
820 of the monoblock delivery instrument 800.

[0090] At block 1530, the monoblock construct 1310
can be inserted into a hole drilled into the glenoid 912 of
a patient’s scapula 914. For example, as shown in the
illustrated embodiment, the monoblock delivery instru-
ment 800 can push the bone screw portion 1320 extend-
ing from the monoblock construct 1310 into the hole.
[0091] At block 1540, the monoblock construct 1310
can be seated onto the glenoid 912, such that the bone
screw portion 1320 (not visible) is screwed into the gle-
noid vault (not visible) and the distal-facing surface 1316
(not visible) of the metaglene platform 1312 is seated on
the bony surface of the glenoid 912. As shown in the
illustrated embodiment, the monoblock delivery instru-
ment 800 can be rotated in a tightening direction (e.g.,
clockwise) to screw the bone screw portion 1320 until a
distal-facing surface 1316 (not visible) of the monoblock
construct 1310 is seated onto the glenoid.

[0092] Atblock 1550, the peripheral screw holes 1318
of the platform 1312 of the monoblock construct 1310
can be aligned. In some embodiments, the handle portion
810 of the monoblock delivery instrument 800 can be
rotated as needed in a clockwise and/or a counter clock-
wise direction to align the peripheral screw holes 1318
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such that peripheral screws (not shown) can be inserted
and driven through the screw holes in one or more of a
superior, inferior, medial and/or lateral position with re-
spect to the surface of the glenoid bone.

[0093] At block 1560, the handle portion 832 of the
locking mechanism 830 can be rotated in a direction to
unlock the monoblock construct 1310 from the distal
head 820 of the monoblock delivery instrument 800. For
example, as shown in the illustrated embodiment, the
handle portion 832 of the locking mechanism 830 can be
rotated counter-clockwise to disengage the threaded
head 836 (not visible) of the locking mechanism 830 from
the central throughbore(e.g., 1322, not visible) of the
monoblock construct 1310 and thereby unlock the mono-
block construct 1310 from the distal head 820 of the
monoblock delivery instrument 800.

[0094] At block 1570, the monoblock delivery instru-
ment 800 can be removed from the monoblock construct
1310 by proximally pulling the instrument away from the
construct. After the monoblock inserter instrument is re-
moved, peripheral screws can be inserted and driven
through the peripheral screw holes 1318 in the platform
1312 of the monoblock construct 1310. Alternatively or
additionally, the glenosphere 1350 (not shown) can be
secured to the platform 1312 of the monoblock construct
1310 by screwing the locking screw 1354 (not shown)
into the threaded portion of the central throughbore 1322
(not shown).

[0095] The preceding description of the disclosed em-
bodiments is provided to enable any person skilled in the
art to make or use the claims. Various modifications to
these embodiments will be readily apparent to those
skilled in the art, and the generic principles defined herein
may be applied to other embodiments without departing
fromthe scope ofthe claims. Thus, the presentdisclosure
is not intended to be limited to the embodiments shown
herein but is to be accorded the widest scope consistent
with the following claims and the principles and novel
features disclosed herein.

Claims
1. A shoulder joint implant (200, 1000), comprising:

a first prosthetic component (250, 1030) that in-
cludes a coupling element (354, 1032) protrud-
ing from a distal bearing surface (356) thereof;
a baseplate (210, 1010) configured to secure
the first prosthetic component (250, 1030) to
bone, the baseplate including a post (314) pro-
truding from a distal bearing surface (312d)
thereof and defining a throughbore (310) that
extends along a proximal-distal axis of the post
(314); and

a removable collet (230, 1052) disposed within
the throughbore (310) and configured to engage
the coupling element (354, 1032) of the first
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prosthetic component (250, 1030) such that the
first prosthetic component (250, 1030) is fixedly
coupled to the baseplate (210, 1010);
characterized in that the collet (230, 1052)
comprises a plurality of proximally-extending
arms (506, 1074) that are radially compressible
to facilitate insertion and removal of the collet
(230, 1052) in the throughbore (310) of the base-
plate (210, 1010).

The implant (200, 1000) of claim 1, wherein one or
more of the plurality of arms (506, 1074) comprise a
lateral protrusion (514, 1080) configured to engage
an annular recessed portion (324) of an inner side-
wall of the throughbore (310) when the arms (506,
1074) are not compressed, thereby fixing the remov-
able collet (230, 1052) at a predetermined depth in
the throughbore (310) of the baseplate (210, 1010).

The implant (200) of claim 1, wherein the collet (230)
includes one or more keys (512) protruding from one
or more of the arms (506) of the collet (230), the one
or more keys (512) being configured to engage with
one or more keyways (322) defined longitudinally
along an inner sidewall of the throughbore (310) of
the baseplate (210) toalign and guide the collet (230)
into the baseplate (210).

The implant (200) of claim 3, wherein the one or more
keys (512) are configured to engage with the one or
more keyways (322) defined along the inner sidewall
of the throughbore (310) to resist rotation of the collet
(230) while disposed within the throughbore (310) of
the baseplate (210).

The implant (200) of claim 3, wherein the one or more
keys (512) of the collet (230) are configured to en-
gage with the one or more keyways (322) along the
inner sidewall of the throughbore (310) to form alock-
ing mechanism that provides a torsional resistive
force that counteracts a torque imparted by the cou-
pling element (354) of the first prosthetic component
(250) while screwing the coupling element (354) of
the first prosthetic component (250) into the collet
(230) to form a taper lock between the first prosthetic
component (250) and the baseplate (210) or while
unscrewing the coupling element (354) out of the
collet (230) to break the taper lock between the first
prosthetic component (250) and the baseplate (210).

The implant (200) of claim 3, wherein the length of
the one or more keyways (322) define a distal most
depth at which the removable collet (230) is seated
in the throughbore (310) of the baseplate (210).

The implant (200) of claim 6, wherein an annular
recessed portion (324)is defined in the inner sidewall
of the throughbore (310) and configured to capture
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a lateral protrusion (514) from one or more of the
plurality of arms (506) of the collet (230) when in-
serted into the throughbore (310),

wherein the distance between the annular recessed
portion (324) and the distal most depth of the one or
more keyways (322) is a predefined distance that is
greater than the height of the collet (230) such that
the collet (230) bottoms out at the distal end of the
one or more keyways (322) when the coupling ele-
ment (354) of the first prosthetic component (250) is
unscrewed from the collet (230).

The implant (200, 1000) of claim 2, wherein the one
or more compressible arms (506, 1074) of the re-
movable collet (230, 1052) have a proximal ramped
bearing surface (516, 1082) configured to bear
against a counterpart bearing surface of a prosthetic
implant tool (1200), the one or more compressive
arms (506, 1074) being radially compressed in re-
sponse to the counterpart bearing surface of the
prosthetic implant tool (1200) bearing against the
proximal ramped bearing surface (516, 1082), there-
by disengaging the lateral protrusion (514, 1080) of
the one or more compressible arms (506, 1074 ) from
the recessed portion (324) of the inner sidewall of
the throughbore (310).

The implant (200, 1000) of claim 1, wherein the collet
(230, 1052) is dimensioned to engage the coupling
element (354, 1032), the coupling element (354,
1032) having a diameter that is less than a diameter
of the throughbore (310) of the baseplate (210,
1010).

The implant (200, 1000) of claim 1, further compris-
ing:

a central bone screw (270, 1050) comprising a
proximal head (372, 602, 1054) and a distal
threaded portion (374, 608, 1060), and
wherein the throughbore (310) of the baseplate
(210, 1010) is dimensioned to facilitate insertion
of the central bone screw (270, 1050) having a
diameter that is greater than a diameter of the
coupling element (354, 1032) of the first pros-
thetic component (250, 1030).

The implant (200, 1000) of claim 10, wherein the
collet (230, 1052) is dimensioned to engage the cou-
pling element (354, 1032), the coupling element
(354, 1032) having a diameter that is less than a
diameter of the central bone screw (270, 1050).

The implant (200) of claim 10, wherein the collet
(230) and the central bone screw (270) are separate
components, the collet (230) being disposed within
the throughbore (310) of the baseplate (210) proxi-
mal to the proximal head (372) of the bone screw
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(270).

13. The implant (200) of claim 12, wherein the collet
(230) is disposed within the throughbore (310) of the
baseplate (210) after the central bone screw (270)
is laterally inserted into the throughbore (310).

14. The implant (200, 1000) of claim 1, wherein the im-
plant (200, 1000) is devoid of a central bone screw.

15. The implant (1000) of claim 10, wherein the collet
(1052) is coupled to the proximal head (1054) of the
central bone screw (1050).

16. The implant (1000) of claim 10, wherein the proximal
head (1054) of the central bone screw (1050) in-
cludes a shoulder portion (1056) that has at least
one of a spherical shape and conical shape, and
wherein an inner sidewall of the throughbore (310)
at the distal end of the post comprises a threaded
sidewall portion (1058) configured to support the
shoulder portion (1056) of the central bone screw
(1050).

17. The implant of claim 10 wherein the distal threaded
portion (1060) of the central bone screw (1050) ex-
tends through a threaded opening (1058) at the distal
end of the post (314) and is configured to secure the
baseplate (1010) to bone.

18. Theimplant (200, 1000) of claim 1, wherein a plurality
of screw holes (318) are defined in the baseplate
(210, 1010) adjacent the throughbore (310) and the
implant (210, 1010) further comprises a plurality of
peripheral bone screws (80) disposed through the
plurality of screw holes (318) and configured to se-
cure the baseplate (210, 1010) implant to bone.

19. The implant (200, 1000) of claim 8, wherein the first
prosthetic component (250, 1030) is a glenosphere
component having an integrated locking screw (354,
1032) protruding from a distal bearing surface (356)
thereof.

Patentanspriiche
1. Schultergelenkimplantat (200, 1000), umfassend:

eine erste Prothesenkomponente (250, 1030),
die ein Koppelelement (354, 1032) aufweist, das
von einer distalen Lagerflache (356) davon vor-
ragt,

eine Basisplatte (210, 1010), die dazu ausge-
staltetist, die erste Prothesenkomponente (250,
1030) an Knochen zu befestigen, wobei die Ba-
sisplatte eine Pfosten (314) aufweist, der von
einer distalen Lagerflache (312d) davon vorragt
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und eine Durchgangsbohrung (310) definiert,
die sich entlang einer proximal-distalen Achse
des Pfostens (314) erstreckt, und

eine entfernbare Spannzange (230, 1052), die

reitstellt, die einem durch das Koppelelement (354)
der ersten Prothesenkomponente (250) ausgelibten
Drehmoment entgegenwirkt, wahrend das Koppel-
element (354) der ersten Prothesenkomponente

in der Durchgangsbohrung (310) angeordnet 5 (250) in die Spannzange (230) geschraubt wird, um
und dazu ausgestaltet ist, das Koppelelement eine Kegelbefestigung zwischen der ersten Prothe-
(354, 1032) der ersten Prothesenkomponente senkomponente (250) und der Basisplatte (210) zu
(250, 1030) in Eingriff zu nehmen, so dass die bilden, oder wahrend das Koppelelement (354) aus
erste Prothesenkomponente (250, 1030) festan der Spannzange (230) herausgeschraubt wird, um
die Basisplatte (210, 1010) gekoppelt ist, 10 die Kegelbefestigung zwischen der ersten Prothe-
dadurch gekennzeichnet, dass die Spann- senkomponente (250) und der Basisplatte (210) zu
zange (230, 1052) eine Vielzahl von sich proxi- brechen.
mal erstreckenden Armen (506, 1074) umfasst,
die radial zusammendriickbar sind, um das Ein- Implantat (200) nach Anspruch 3, wobei die Lange
fuhren und Entfernen der Spannzange (230, 75 der einen oder der mehreren Keilnuten (322) eine
1052) in die bzw. aus der Durchgangsbohrung distalste Tiefe definiert, in der die entfernbare
(310) der Basisplatte (210, 1010) zu erleichtern. Spannzange (230) in der Durchgangsbohrung (310)
der Basisplatte (210) sitzt.
Implantat (200, 1000) nach Anspruch 1, wobei einer
oder mehrere der Vielzahl von Armen (506, 1074) 20 Implantat (200) nach Anspruch 6, wobei der ringfor-
einen seitlichen Vorsprung (514, 1080) umfassen, mige ausgesparte Abschnitt (324) in der inneren Sei-
der dazu ausgestaltet ist, einen ringférmigen ausge- tenwand der Durchgangsbohrung (310) definiertund
sparten Abschnitt (324) einer inneren Seitenwand dazu ausgestaltet ist, eine seitlichen Vorsprung
derDurchgangsbohrung (310) in Eingriff zu nehmen, (514) von einem oder mehreren der Vielzahl von Ar-
wenn die Arme (506, 1074) nicht zusammenge- 25 men (506) der Spannzange (230) zu ergreifen, wenn
druckt sind, wodurch die entfernbare Spannzange sie in der Durchgangsbohrung (310) eingefiihrt ist,
(230, 1052) in einer vorbestimmten Tiefe in der wobei der Abstand zwischen dem ringférmigen aus-
Durchgangsbohrung (310) der Basisplatte (210, gesparten Abschnitt (324) und der distalsten Tiefe
1010) fixiert wird. der einen oder der mehreren Keilnuten (322) ein vor-
30 definierter Abstand ist, der grof3er als die Hohe der
Implantat (200) nach Anspruch 1, wobei die Spann- Spannzange (230) ist, so dass die Spannzange
zange (230) einen oder mehrere Keilzéhne (512) (230) den tiefsten Punkt an dem distalen Ende der
aufweist, die von einem oder mehreren der Arme einen oder der mehreren Keilnuten (322) erreicht,
(506) der Spannzange (230) vorragen, wobei der ei- wenn das Koppelelement (354) der ersten Prothe-
ne oder die mehreren Keilzdhne (512) dazu ausge- 35 senkomponente (250) aus der Spannzange (230)
staltet sind, mit einer oder mehreren Keilnuten (322) herausgeschraubt ist.
in Eingriff zu gelangen, die in Langsrichtung entlang
einer inneren Seitenwand der Durchgangsbohrung Implantat (200, 1000) nach Anspruch 2, wobei der
(310) der Basisplatte (210) definiert sind, um die eine oder die mehreren zusammendriickbaren Arme
Spannzange (230) auszurichten und in die Basis- 40 (506, 1074) der entfernbaren Spannzange (230,
platte (210) zu fiihren. 1052) eine proximale rampenférmige Lagerflache
(516, 1082) haben, die dazu ausgestaltetist, an einer
Implantat (200) nach Anspruch 3, wobei der eine Gegenlagerflache eines Prothesenimplantatwerk-
oder die mehreren Keilzdhne (512) dazu ausgestal- zeugs (1200) anzuliegen, wobei der eine oder die
tet sind, mit der einen oder den mehreren Keilnuten 45 mehreren zusammendriickenden Arme (506, 1074)
(322) in Eingriff zu gelangen, die entlang der inneren als Reaktion darauf, dass die Gegenlagerflache des
Seitenwand der Durchgangsbohrung (310) definiert Prothesenimplantatwerkzeugs (1200) an der proxi-
sind, um einer Drehung der Spannzange (230) zu malen rampenférmigen Lagerflache (516, 1082) an-
widerstehen, wahrend sie in der Durchgangsboh- liegt, radial zusammengedrickt werden, wodurch
rung (310) der Basisplatte (210) angeordnet ist. 50 der seitliche Vorsprung (514, 1080) des einen oder
der mehreren zusammendriickbaren Arme (506,
Implantat (200) nach Anspruch 3, wobei der eine 1074) aus dem ausgesparten Abschnitt (324) der
oder die mehreren Keilzdhne (512) der Spannzange inneren Seitenwand der Durchgangsbohrung (310)
(230) dazu ausgestaltet sind, mit der einen oder den ausgeruckt wird.
mehreren Keilnuten (322) entlang der inneren Sei- 55
tenwand der Durchgangsbohrung (310) in Eingriff Implantat (200, 1000) nach Anspruch 1, wobei die
zu gelangen, um einen Arretierungsmechanismus Spannzange (230, 1052) so bemessen ist, dass sie
zubilden, der eine Drehmomentwiderstandskraft be- das Koppelelement (354, 1032) in Eingriff nimmt,
Catalyst v. Shoulder Innovations 17 Exhibit 2007
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wobei das Koppelelement (354, 1032) einen Durch-
messer hat, der kleiner als ein Durchmesser der
Durchgangsbohrung (310) der Basisplatte (210,
1010) ist.

Implantat (200, 1000) nach Anspruch 1, ferner um-
fassend:

eine mittlere Knochenschraube (270, 1050), die
einen proximalen Kopf (372, 602, 1054) und ei-
nen distalen Gewindeabschnitt (374, 608, 1060)
umfasst, und

wobei die Durchgangsbohrung (310) der Basis-
platte (210, 1010) so bemessen ist, dass das
Einfiihren der mittleren Knochenschraube (270,
1050), die einen Durchmesser hat, der gréRer
als ein Durchmesser des Koppelelements (354,
1032) der ersten Prothesenkomponente (250,
1030) ist, erleichtert wird.

Implantat (200, 1000) nach Anspruch 10, wobei die
Spannzange (230, 1052) dazu bemessen ist, das
Koppelelement (354, 1032) in Eingriff zu nehmen,
wobei das Koppelelement (354, 1032) einen Durch-
messer hat, der kleiner als ein Durchmesser der mitt-
leren Knochenschraube (270, 1050) ist.

Implantat (200) nach Anspruch 10, wobei die Spann-
zange (230) und die mittlere Knochenschraube
(270) separate Komponenten sind, wobei die
Spannzange (230) in der Durchgangsbohrung (310)
der Basisplatte (210) proximal zu dem proximalen
Kopf (372) der Knochenschraube (270) angeordnet
ist.

Implantat (200) nach Anspruch 12, wobei die Spann-
zange (230) in der Durchgangsbohrung (310) der
Basisplatte (210) angeordnet wird, nachdem die
mittlere  Knochenschraube (270) seitlich in die
Durchgangsbohrung (310) eingeflihrt worden ist.

Implantat (200, 1000) nach Anspruch 1, wobei das
Implantat (200, 1000) keine mittlere Knochen-
schraube hat.

Implantat (1000) nach Anspruch 10, wobei die
Spannzange (1052) an den proximalen Kopf (1054)
dermittleren Knochenschraube (1050) gekoppeltist.

Implantat (1000) nach Anspruch 10, wobei der pro-
ximale Kopf (1054) der mittleren Knochenschraube
(1050) einen Schulterabschnitt (1056) aufweist, der
kugelférmig und/oder kegelférmig ist, und wobei ei-
ne innere Seitenwand der Durchgangsbohrung
(310) an dem distalen Ende des Pfostens einen Ge-
windeseitenwandabschnitt (1058) umfasst, der dazu
ausgestaltet ist, den Schulterabschnitt (1056) der
mittleren Knochenschraube (1050) zu stitzen.
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Implantat nach Anspruch 10, wobei sich der distale
Gewindeabschnitt (1060) der mittleren Knochen-
schraube (1050) durch eine Gewindedffnung (1058)
an dem distalen Ende des Pfostens (314) erstreckt
und dazu ausgestaltet ist, die Basisplatte (1010) an
Knochen zu befestigen.

Implantat (200, 1000) nach Anspruch 1, wobei eine
Vielzahl von Schraubenléchern (318) in der Basis-
platte (210, 1010) neben der Durchgangsbohrung
(310) definiert sind und das Implantat (210, 1010)
ferner eine Vielzahl von Umfangsknochenschrau-
ben (80) umfasst, die durch die Vielzahl von Schrau-
benléchern (318) angeordnet und dazu ausgestaltet
sind, das Basisplattenimplantat (210, 1010) an Kno-
chen zu befestigen.

Implantat (200, 1000) nach Anspruch 8, wobei die
erste Prothesenkomponente (250, 1030) eine Gle-
nospharen-Komponente mit einer integrierten Arre-
tierungsschraube (354, 1032) ist, die von einer dis-
talen Lagerflache (356) davon vorragt.

Revendications

1.

2,

Implant  d’articulation
comprenant :

d’épaule (200, 1000),

un premier composant prothétique (250, 1030)
qui comprend un élément d’accouplement (354,
1032) dépassant d’'une surface portante distale
(356) de celui-ci ;

une plaque de base (210, 1010) configurée pour
fixer le premier composant prothétique (250,
1030) a un os, la plaque de base comprenant
un montant (314) dépassant d’'une surface por-
tante distale (312d) de celle-ci et délimitant un
alésage traversant (310) qui s’étend le long d’'un
axe proximal-distal du montant (314) ; et

une virole amovible (230, 1052) disposée a I'in-
térieur de I'alésage traversant (310) et configu-
rée pour entrer en prise avec I'élément d’accou-
plement (354, 1032) du premier composant pro-
thétique (250, 1030) de sorte que le premier
composant prothétique (250, 1030) soit raccor-
dé a demeure a la plaque de base (210, 1010) ;
caractérisé en ce que la virole (230, 1052)
comprend une pluralité de bras s’étendant proxi-
malement (506, 1074) qui sont compressibles
radialement pour faciliter I'insertion et le retrait
delavirole (230, 1052) dans I'alésage traversant
(310) de la plaque de base (210, 1010).

Implant (200, 1000) selon la revendication 1, dans
lequel un ou plusieurs bras de la pluralité de bras
(506, 1074) comprennent une protubérance latérale
(514, 1080) configurée pour entrer en prise avec une
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partie renfoncée annulaire (324) d’'une paroi latérale
interne de 'alésage traversant (310) quand les bras
(506, 1074) ne sont pas comprimés, ce qui permet
de fixer la virole amovible (230, 1052) a une profon-
deur prédéfinie dans l'alésage traversant (310) de
la plaque de base (210, 1010).

Implant (200) selon la revendication 1, dans lequel
la virole (230) comprend une ou plusieurs clavettes
(512) dépassant d’un ou de plusieurs des bras (506)
de lavirole (230), la ou les clavettes (512) étant con-
figurées pour entrer en prise avec une ou plusieurs
rainures (322) de clavettes définies longitudinale-
ment le long d’'une paroilatérale interne de 'alésage
traversant (310) de la plaque de base (210) pour
aligner et guider la virole (230) dans la plaque de
base (210).

Implant (200) selon la revendication 3, dans lequel
la oules clavettes (512) sont configurées pour entrer
en prise avec la ou les rainures (322) de clavettes
définies le long de la paroi latérale interne de l'alé-
sage traversant (310) pour résister a une rotation de
la virole (230) pendant qu’elle est disposée a l'inté-
rieur de l'alésage traversant (310) de la plaque de
base (210).

Implant (200) selon la revendication 3, dans lequel
la ou les clavettes (512) de la virole (230) sont con-
figurées pour entrer en prise avec la ou les rainures
(322) de clavettes le long de la paroi latérale interne
de l'alésage traversant (310) pour former un méca-
nisme de verrouillage qui fournit une force résistive
de torsion qui contre un couple conféré par I'élément
d’accouplement (354) du premier composant pro-
thétique (250) tout en vissant I'élément d’accouple-
ment (354) du premier composant prothétique (250)
dans la virole (230) afin de former un élément de
verrouillage conique entre le premier composant
prothétique (250) et la plaque de base (210) ou tout
en dévissant I'élément d’accouplement (354) de la
virole (230) afin de briser I'élément de verrouillage
conique entre le premier composant prothétique
(250) et la plaque de base (210).

Implant (200) selon la revendication 3, dans lequel
la longueur de la ou des rainures (322) de clavette
définit une profondeur la plus distale a laquelle la
virole amovible (230) est assise dans I'alésage tra-
versant (310) de la plaque de base (210).

Implant (200) selon la revendication 6, dans lequel
une partie renfoncée annulaire (324) est définie dans
la paroi latérale interne de I'alésage traversant (310)
et configurée pour capturer une protubérance laté-
rale (514) d’'un ou de plusieurs bras de la pluralité
de bras (506) delavirole (230) lorsqu’elle estinsérée
dans l'alésage traversant (310),
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12.

dans lequel la distance entre la partie renfoncée an-
nulaire (324) et la profondeur la plus distale de la ou
desrainures (322) de clavettes est une distance pré-
définie qui est supérieure a la hauteur de la virole
(230) de sorte que la virole (230) touche le fond au
niveau de I'extrémité distale de la ou des rainures
(322) de clavettes quand I'élément d’accouplement
(354) du premier composant prothétique (250) est
dévissé de la virole (230).

Implant (200, 1000) selon la revendication 2, dans
lequel le ou les bras compressibles (506, 1074) de
la virole amovible (230, 1052) ont une surface por-
tante inclinée proximale (516, 1082) configurée pour
s’appuyer contre une surface portante homologue
d’un outil (1200) d’implant prothétique, le ou les bras
compressifs (506, 1074) étant radialement compri-
més en réponse au fait que la surface portante ho-
mologue de I'outil (1200) d’implant prothétique s’ap-
puie contre la surface portante inclinée proximale
(516, 1082), ce qui permet de libérer la protubérance
latérale (514, 1080) du ou des bras compressibles
(506, 1074) de la partie renfoncée annulaire (324)
de la paroi latérale interne de I'alésage traversant
(310).

Implant (200, 1000) selon la revendication 1, dans
lequel la virole (230, 1052) est dimensionnée pour
entrer en prise avec I'élément d’accouplement (354,
1032), I'élément d’accouplement (354, 1032) ayant
un diametre qui est plus petit qu’'un diametre de I'alé-
sage traversant (310) de la plaque de base (210,
1010).

Implant (200, 1000) selon la revendication 1, com-
prenant en outre :

une vis osseuse centrale (270, 1050) compre-
nant une téte proximale (372, 602, 1054) et une
partie filetée distale (374, 608, 1060), et

dans lequel I'alésage traversant (310) de la pla-
que de base (210, 1010) est dimensionné pour
faciliter l'insertion de la vis osseuse centrale
(270, 1050) ayantun diamétre qui est plus grand
gu’un diametre de I'élément d’accouplement
(354, 1032) du premier composant prothétique
(250, 1030).

Implant (200, 1000) selon la revendication 10, dans
lequel la virole (230, 1052) est dimensionnée pour
entrer en prise avec I'élément d’accouplement (354,
1032), I'’élément d’accouplement (354, 1032) ayant
un diamétre qui est plus petit qu’'un diametre de la
vis osseuse centrale (270, 1050).

Implant (200) selon la revendication 10, dans lequel
la virole (230) et la vis osseuse centrale (270) sont
des composants distincts, la virole (230) étant dis-
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posée a l'intérieur de l'alésage traversant (310) de
la plaque de base (210) a proximité de la téte proxi-
male (372) de la vis osseuse (270).

13. Implant (200) selon la revendication 12, dans lequel %
la virole (230) est disposée a l'intérieur de 'alésage
traversant (310) de la plaque de base (210) apres
que la vis osseuse centrale (270) a été insérée laté-
ralement dans l'alésage traversant (310).

10

14. Implant (200, 1000) selon la revendication 1, I'im-
plant(200, 1000) étantdépourvu de vis osseuse cen-
trale.

15. Implant(1000) selonlarevendication 10, danslequel 75
la virole (1052) est accouplée a la téte proximale
(1054) de la vis osseuse centrale (1050).

16. Implant(1000) selon larevendication 10, dans lequel
la téte proximale (1054) de la vis osseuse centrale 20
(1050) comprend une partie épaule (1056) qui a une
forme sphérique et/ou une forme conique, et dans
lequel une paroi latérale interne de 'alésage traver-
sant (310) au niveau de I'extrémité distale du mon-
tant comprend une partie latérale filetée (1058) con- 25
figurée pour supporter la partie épaule (1056) de la
vis osseuse centrale (1050).

17. Implant selon la revendication 10 dans lequel la par-
tie filetée distale (1060) de la vis osseuse centrale 30
(1050) s’étend a travers une ouverture filetée (1058)
au niveau de I'extrémité distale du montant (314) et
est configurée pour fixer la plaque de base (1010) a
l'os.
35
18. Implant (200, 1000) selon la revendication 1, dans
lequel une pluralité de trous (318) de vis est définie
danslaplaque de base (210, 1010) adjacente a l'alé-
sage traversant (310) et I'implant (210, 1010) com-
prend en outre une pluralité de vis osseuses péri- 40
phériques (80) disposées dans la pluralité de trous
(318) de vis et configurées pour fixer 'implant de la
plaque de base (210, 1010) a l'os.

19. Implant (200, 1000) selon la revendication 8, dans 45
lequel le premier composant prothétique (250, 1030)
est un composant de glénosphére ayant une vis de
verrouillage intégrée (354, 1032) dépassant d’'une

surface portante distale (356) de celui-ci.
50

55
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