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(57) Abrégé/Abstract:

A system for reaming a bone including a guiding wire (50) configured to be attached to the bone; a tubular depth guide (90)
configured to cover at least a portion of the guiding wire, the tubular depth guide including a first end configured to abut the bone,
and a second end opposite the first end; a reaming device (52) including an elongate recess (96) therein that extends between a
reaming tool (97) of the reaming device and an interior of the reaming device; a depth control window (102) formed in an exterior
surface of the reaming device; wherein the elongate recess is configured to receive each of the guiding wire and depth guide
therein; the elongate recess includes a reduced diameter section that defines a shoulder (100), the shoulder is designed to abut
the second end of the tubular depth guide to control a depth to which the bone is reamed, and the depth control window provides
visual access to the second end of the tubular depth guide to determine whether a reaming depth has been reached.

50 rue Victoria ¢ Place du Portage 1 ® Gatineau, (Québec) KI1AOC9 e www.opic.ic.gc.ca I*I
50 Victoria Street e Place du Portage 1 e Gatineau, Quebec KIAO0C9 e www.cipo.ic.gc.ca al l a



wo 2015/187676 A1 [N N0F V00000 0 O

(43) International Publication Date

CA 02953213 2016-12-01

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

10 December 2015 (10.12.2015)

WIPOIPCT

(10) International Publication Number

WO 2015/187676 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
A61B 17/16 (2006.01) A61B 19/00 (2006.01)
A61B 17/17 (2006.01) AG6IF 2/46 (2006.01)

International Application Number:
PCT/US2015/033756

International Filing Date:

2 June 2015 (02.06.2015)
Filing Language: English
Publication Language: English
Priority Data:
14/295,021 3 June 2014 (03.06.2014) US
14/682,325 9 April 2015 (09.04.2015) US
Applicant: BIOMET MANUFACTURING, LLC

[US/US]; 56 E. Bell Drive, Warsaw, Indiana 46582 (US).

Inventors: KEHRES, Clinton E.; 114 N. Third Street,
Apt. B, Pierceton, Indiana 46562 (US). WINSLOW,
Nathan A., 2677 Lake Tahoe Trail, Warsaw, Indiana
46582 (US).

Agents: ARORA, Suneel et al.; Schwegman, Lundberg &
Woessner, P.O. Box 2938, Minneapolis, Minnesota 55402

(US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(84)

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: PATIENT-SPECIFIC GLENOID DEPTH CONTROL

52
% ‘[/ " g
\ ‘H‘I’/
P i e = 11
\
104 08 11{1 112 k110 102 106

FIG- 10

(57) Abstract: A system for reaming a bone including a guiding wire (50) configured to be attached to the bone; a tubular depth
guide (90) configured to cover at least a portion of the guiding wire, the tubular depth guide including a first end configured to abut
the bone, and a second end opposite the first end; a reaming device (52) including an elongate recess (96) therein that extends
between a reaming tool (97) of the reaming device and an interior of the reaming device; a depth control window (102) formed in an
exterior surface of the reaming device; wherein the elongate recess is contigured to receive each of the guiding wire and depth guide
therein; the elongate recess includes a reduced diameter section that detines a shoulder (100), the shoulder is designed to abut the
second end of the tubular depth guide to control a depth to which the bone is reamed, and the depth control window provides visual
access to the second end of the tubular depth guide to determine whether a reaming depth has been reached.
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PATIENT-SPECIFIC GLENOID DEPTH CONTROL

INTRODUCTION
[0001] In shoulder arthroplasty various guides and instruments are
used to determine an alignment axis and guide an implant for anatomic or
reverse shoulder arthroplasty. The present teachings provide various patient-
specific and other instruments for use in shoulder arthroplasty.

SUMMARY

[0002] The present teachings provide various patient-specific
instruments for anatomic and reverse shoulder arthroplasty.

[0003] Specifically, the present teachings provide a system for reaming
a bone, including a patient-specific guiding wire configured to be attached to the
bone, and a tubular depth guide configured to cover at least a portion of the
patient-specific guiding wire. The tubular depth guide includes a first end
configured to abut the bone, a second end opposite the first end, and has a
patient-specific length. The system also includes a reaming device including an
elongate recess therein that extends between a reaming tool of the reaming
device and an interior of the reaming device, and a depth control window formed
in an exterior surface of the reaming device, wherein the elongate recess is
configured to receive each of the guiding wire and depth guide therein, and
during reaming of the bone, the depth control window is configured to provide
visual access to the second end of the tubular depth guide to determine whether
a patient-specific reaming depth has been reached.

[0004] The present teachings also provide a method for reaming a
bone, including attaching a guiding wire to the bone, and covering at least a
portion of the guiding wire with a tubular depth guide. The tubular depth guide
includes patient-specific length extending between a first end configured to abut
the bone and a second end opposite the first end. The method also includes
reaming the bone with a reaming device. The reaming device includes an
elongate recess therein that is configured to receive each of the guiding wire and

depth guide therein and extends between a reaming tool of the reaming device



10

15

20

25

30

CA 02953213 2016-12-01

WO 2015/187676 PCT/US2015/033756

and an interior of the reaming device, and the reaming device including a depth
control window formed in an exterior surface of the reaming device. Lastly, the
method includes viewing the second end of the tubular depth guide through the
depth control window to determine whether a patient-specific reaming depth has
been reached.

[0005] The present teachings also provide a method for reaming a
glenoid for an arthroplasty, including positioning a patient-specific glenoid guide
proximate the glenoid, the glenoid guide including a first primary drill guide
extending along a first axis and a second primary drill guide extending along a
second axis; selecting one of the first and second axes for orienting a guiding
wire, and positioning a guiding wire in the glenoid that extends along the
selected axis; positioning a tubular depth guide over the guiding wire such that a
first end of the depth guide abuts the bone and the guiding wire extends outward
from a second of the depth guide; positioning a reaming device over the guiding
wire, and reaming the glenoid along the selected axis, the reaming device
including an elongate recess therein that is configured to receive each of the
guiding wire and depth guide therein and extends between a reaming tool of the
reaming device and an interior of the reaming device, and the reaming device
including a depth control window formed in an exterior surface of the reaming
device; and viewing the second end of the tubular depth guide through the depth
control window to determine whether a patient-specific reaming depth has been
reached

[0006] Further areas of applicability of the present teachings will
become apparent from the description provided hereinafter. It should be
understood that the description and specific examples are intended for purposes
of illustration only and are not intended to limit the scope of the present
teachings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The present teachings will become more fully understood from

the detailed description and the accompanying drawings.
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[0008] FIG. 1 is an exploded view of a prior art implant for reverse
shoulder arthroplasty;

[0009] FIG. 2 is an environmental view of the prior art implant of FIG.
1;

[0010] FIG. 3A is an environmental view illustrating a guiding pin used
during reaming in reverse shoulder arthroplasty;

[0011] FIG. 3B is an environmental view illustrating a guiding pin after
reaming in reverse shoulder arthroplasty;

[0012] FIG. 4 is a perspective view of a prior art implant for anatomic
shoulder arthroplasty;

[0013] FIG. 5 is perspective bottom view of a patient-specific glenoid
guide for reverse and anatomic shoulder arthroplasty according to the present
teachings;

[0014] FIG. 6 is a perspective view of a glenoid including a guiding pin
and a depth guide used during reaming of the glenoid;

[0015] FIG. 7 is a perspective view of the depth guide illustrated in
FIG. 6;

[0016] FIG. 8 is a cross-sectional view of a reamer during reaming of
the glenoid with the guiding pin and depth guide illustrated in FIG. 6 received
therein;

[0017] FIG. 8A is a close-up of FIG. 8 illustrating a portion of the
reamer with the guiding pin and depth guide received therein; and

[0018] FIGS. 9-11 illustrate perspective views of the reamer according
to a principle of the present disclosure.

[0019] Corresponding reference numerals indicate corresponding parts
throughout the several views of the drawings
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DETAILED DESCRIPTION

[0020] The following description is merely exemplary in nature and is
in no way intended to limit the present teachings, applications, or uses.

[0021] The present teachings generally provide patient-specific
surgical instruments that include, for example, alignment guides, drill guides, and
other tools for use in shoulder joint replacement, shoulder resurfacing
procedures and other procedures related to the shoulder joint or the various
bones of the shoulder joint, including the glenoid face or cavity of the scapula,
the humeral head and adjacent shoulder bones. The present teachings can be
applied to anatomic shoulder replacement and reverse shoulder replacement.
The patient-specific instruments can be used either with conventional implant
components or with patient-specific implant components and/or bone grafts that
are prepared using computer-assisted image methods according to the present
teachings. Computer modeling for obtaining three-dimensional images of the
patient’s anatomy using medical scans of the patient's anatomy (such as MR,
CT, ultrasound, X-rays, PET, etc.), the patient-specific prosthesis components
and the patient-specific guides, templates and other instruments, can be
prepared using various commercially available CAD programs and/or software
available, for example, by Object Research Systems or ORS, Montreal, Canada.

[0022] The patient-specific instruments and any associated patient-
specific implants and bone grafts can be generally designed and manufactured
based on computer modeling of the patient's 3-D anatomic image generated
from medical image scans including, for example, X-rays, MRI, CT, PET,
ultrasound or other medical scans. The patient-specific instruments can have a
three-dimensional engagement surface that is complementary and made to
substantially mate and match in only one position (ie., as a substantially
negative or mirror or inverse surface) with a three-dimensional bone surface with
or without associated soft tissues, which is reconstructed as a 3-D image via the
aforementioned CAD or software. Very small irregularities need not be
incorporated in the three-dimensional engagement surface. The patient-specific
instruments can include custom-made guiding formations, such as, for example,

guiding bores or cannulated guiding posts or cannulated guiding extensions or
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receptacles that can be used for supporting or guiding other instruments, such
as drill guides, reamers, cutters, cutting guides and cutting blocks or for inserting
guiding pins, K-wire, or other fasteners according to a surgeon-approved pre-
operative plan.

[0023] In various embodiments, the patient-specific instruments of the
present teachings can also include one or more patient-specific tubular guides
for receiving and guiding a tool, such as a drill or pin or guide wire at
corresponding patient-specific insertion points and orientations relative to a
selected anatomic or reverse axis for the specific patient. The patient-specific
instruments can include guiding or orientation formations and features for
guiding the implantation of patient-specific or off-the-shelf implants associated
with the surgical procedure. The geometry, shape and orientation of the various
features of the patient-specific instruments, as well as various patient-specific
implants and bone grafts, if used, can be determined during the pre-operative
planning stage of the procedure in connection with the computer-assisted
modeling of the patient's anatomy. During the pre-operative planning stage,
patient-specific instruments, custom, semi-custom or non-custom implants and
other non-custom tools, can be selected and the patient-specific components
can be manufactured for a specific-patient with input from a surgeon or other
professional associated with the surgical procedure.

[0024] Referring to FIGS. 1-2, a prior art reverse shoulder implant 10 is
illustrated. The reverse shoulder implant 10 includes a humeral stem 12, a
humeral tray 14, a humeral bearing 16, a glenosphere 18 and a baseplate 20
having a plate portion 22 and a central boss 24. The humeral stem 12 is
implanted in the humeral bone 26 and has a proximal end 28 coupled via a
Morse taper connection to a male taper 30 extending from a plate 32 of the
humeral tray 14. The glenosphere 18 can be modular and include a head 34
articulating with the bearing 16 and an offset double-taper component 36. The
double-taper component 36 has a first tapered portion 38 coupled to a
corresponding tapered opening 40 of the head 34 and a second tapered portion
42 coupled to the central boss 24 of the glenoid baseplate 20. A central screw

44 passes through the baseplate 20 into the glenoid face 46 of the patient's
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scapula. Peripheral screws 48 are used to lock the baseplate 20 in the glenoid
face 46.

[0025] FIG. 3A illustrates using a guiding pin 50 to guide reaming of
the glenoid face 46 in reverse shoulder arthroplasty using a reaming device 52.
FIG. 3B illustrates the guiding pin 50 through a hole 54 drilled through the
glenoid face 46. The guiding pin 50 is used to guide placement of a reverse or
anatomic implant, as discussed below.

[0026] Referring to FIG. 4, a prior art anatomic shoulder implant 56 is
illustrated. The anatomic shoulder implant 56 includes a humeral stem 58, a
glenosphere 60 and a bearing 62 with peripheral pegs 64 and a removable or
non-removable central peg 66.

[0027] Referring to Figure 5, an exemplary patient-specific glenoid
guide 68 is illustrated. Patient-specific guide 68 and operation thereof is fully
described in U.S. Patent Application Serial No. 13/653,868 filed October 17,
2012, the entire disclosure of which is hereby incorporated by reference. The
patient-specific glenoid guide 68 is configured to guide a guiding pin (such as the
guiding pin 50 shown in FIGS. 3A and 3B) and provide an implant alignment
orientation for reverse as well as anatomic shoulder arthroplasty at the surgeon's
discretion.

[0028] The glenoid guide 68 has an upper (or outer) surface 70 and a
lower (or inner) or anatomy-engaging and patient-specific surface 72 that
references (substantially as a negative or inverse or mirror) the glenoid face 46
and may include all or a portion of the labrum, i.e., the peripheral cartilaginous
structure that encircles and deepens the glenoid face 46. Alternatively, the
labrum can be completely removed such that the patient-specific glenoid surface
72 references and mirrors only the bone surface of the glenoid cavity or glenoid
face 46. Optionally, the glenoid guide 68 can include a peripheral portion or
peripheral lip 74 with a corresponding patient-specific peripheral surface 76 that
engages a corresponding peripheral surface or glenoid rim around the scapula of
the patient. A first (or anatomic) elongated tubular drill guide 78 can extend from
the upper surface 70 of the glenoid guide 68 at a specific location and along a

first axis A that is determined and designed according to the pre-operative plan
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of the patient to define a patient-specific anatomic alignment axis and insertion
point for a guiding pin 50.

[0029] A second (or reverse) elongated tubular drill guide 80 can
extend from the upper surface 70 of the glenoid guide along a second axis B that
is determined and designed according to the pre-operative plan of the patient to
define a patient-specific reverse alignment axis and insertion point for a guiding
pin 50. The reverse alignment axis B can have a predetermined inferior tilt
relative to the anatomic alignment axis A, such as, for example, a ten-degree
inferior tilt. The first and second drill guides 78, 80 define corresponding
elongated bores for guiding a drill bit and/or inserting an alignment pin or guiding
pin 50. Each drill guide 78, 80 can include elongated openings or viewing
windows 82 therethrough. The anatomic drill guide 78 and the reverse drill guide
80 can include corresponding visual and /or tactile markings 84, 86 indicating
their corresponding functions for easy identification and to avoid confusion. The
markings can be, for example, elevated lettering using the words ANATOMIC for
marking 84 and REVERSE for marking 86. Additionally, marking 88 can be
provided with other patient-specific information, such as, for example, patient
identification, procedure, etc.

[0030] Referring to FIGS. 3A, 3B, and 4, the glenoid guide 68 can be
used for anatomic or reverse arthroplasty to drill a hole 54 into the glenoid face
46 through the anatomic or reverse drill guides 78, 80 and insert a guiding pin or
other K-wire 50. The guiding pin 50 can be used to guide the predetermined
alignment of the bearing 62 in the glenoid face 46 for implantation in anatomic
arthroplasty. Alternatively, the guiding pin 50 can be used to guide the reaming
and boring of the glenoid face 46 necessary before the predetermined alignment
and implantation of the baseplate 20 shown in FIG. 2 in the glenoid face 46 for
reverse arthroplasty.

[0031] Once guiding pin 50 has been inserted into glenoid 46, reaming
device 52 can be used to ream glenoid 46 to form hole 54 in the glenoid 46. Itis
important to control reaming depth so that bearing 62 or baseplate 20 can be
properly fitted with hole 54. In addition, it is important to control reaming depth

so that the bone can be preserved, and so that joint tension can be more
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accurately controlled. Accordingly, a patient-specific depth guide 90 that
prevents reaming device 52 from reaming glenoid 46 to too great a depth can be
used.

[0032] As best shown in Figures 6 and 7, depth guide 90 can be
formed from a hollow tube 91 including a length L, a width W (outer diameter),
and an inner diameter ID. Depth guide 90 can be formed from materials such as
titanium, CoCr or steel. Alternatively, depth guide 90 can be formed from
polymeric materials such as polyethylene, polypropylene, polystyrene, nylon,
and polyether ether ketone (PEEK). Inner diameter ID is selected to receive
guiding wire 50 snugly therein. Accordingly, after guiding pin 50 has been
inserted into glenoid 46 and before reaming has begun, depth guide 90 can be
placed over guiding wire 50 and moved to abut glenoid 46.

[0033] Depth guide 90 includes a first end 92 configured to abut
glenoid 46, and a second end 94 configured to abut a surface within reamer 52.
First end 92 may be patient-specific such that first end 92 is contoured to mate
with the patient-specific contours of glenoid face 46. In other words, first end 92
that abuts glenoid face 46 may be a negative surface of a portion of the glenoid
face 46 that the first end 92 contacts such that first end 92 will only mate with the
glenoid face 46 in a single position. Regardless, depth guide 90 is preferably
tubular or cylindrical in shape, but any shape may be used without departing
from the scope of the present teachings so long as depth guide 90 may be
received within reaming device 52. An outer surface 93 of depth guide 90 may
be smooth, or may be formed to include apertures (not shown) that reduce the
amount of material required to form depth guide 90.

[0034] Referring to FIGS. 8 and 8A, it can be seen that reaming device
52 includes an elongate recess 96 that extends from reaming tool 97 into an
interior of a handle 99 of reaming device 52. Elongate recess 96 is configured to
receive guiding wire 50 and depth guide 90 therein. In addition, it can be seen
that recess 96 includes a reduced diameter section 98 that defines a shoulder
100. Second end 94 of depth guide 90 abuts shoulder 100 during reaming of
glenoid 46, and prevents reaming device 52 from reaming too great a depth into

glenoid 46. Accordingly, depth guide 90 of the present teachings acts to provide
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a physical stop for glenoid reaming. More specifically, as reaming device 52
begins cutting into glenoid 46, second end 94 of depth guide 90 will be spaced
apart from shoulder 100. Once reaming device 52 has cut to the patient-specific
depth, however, second end 94 of depth guide 90 will abut shoulder 100 and
prevent reaming device 52 from cutting or reaming any further.

[0035] Depth guide 90 can be patient-specific such that a depth of
reaming can be determined preoperatively. In this regard, the length L of depth
guide 90 can be determined preoperatively to control reaming depth. Because
reaming device 52 includes shoulder 100, reaming device 52 is made to
reference the patient-specific depth guide 90 such that the cutting depth of the
reaming device 52 is limited to the patient-specific depth for both anatomic and
reverse glenoid reaming. It should be understood, however, that after the
reaming depth has been reached and reaming device 52 is removed from
guiding wire 50, the surgeon may inspect hole 54 formed by reaming device 52.
If the surgeon determines that the patient-specific depth is not satisfactory for
accommodating the seize of the selected implant, depth guide 90 may be
removed from guiding wire 50. Reaming device 52 may then be aligned with
guiding wire 50 without depth guide 90, and reaming restarted to the depth
desired by the surgeon intraoperatively.

[0036] In another embodiment, a plurality or kit of depth guides 90
having different lengths may be formed preoperatively. If during the course of
reaming it is determined that a selected depth guide 90 prevents reaming to an
adequate depth, the depth guide 90 may be removed and replaced by another
depth guide having a shorter length. In this manner, the reaming depth can still
be controlled to prevent over-reaming the glenoid 46.

[0037] In addition to using depth guide 90 to patient-specifically control
reaming depth, reaming device 52 may also be patient-specific.  More
specifically, as best shown in Figure 9, reaming device 52 may include a visual
depth control window 102 that provides visual access to an interior of reaming
device 52 such that depth guide 90 may be visually inspected during reaming.
Depth control window 102 is an elongated aperture 104 formed in an exterior

surface 106 of reaming device 52. Although not required by the present
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disclosure, depth control window 102 may include a first window 108 and a
second window 110, with the first and second windows 108 and 110 being
separated by arib 112.

[0038] Rib 112 may separate first and second windows 108 and 110 at
a patient-specific location that corresponds to the patient-specific reaming depth
provided by depth guide 90. In this regard, the location of rib 112 may
correspond to the location of shoulder 100 within reaming device 52.
Alternatively, reaming device 52 may not include shoulder 100 and rib 112 will
correspond to the above-noted patient-specific reaming depth provided by depth
guide 90 such that when end 94 of depth guide 90 reaches rib 112, the surgeon
will visually determine that the patient-specific reaming depth has been reached.
Accordingly, depth control window 102 may be configured pre-operatively
according to a specific patient such that a position of rib 112 and, therefore, the
depth control window 102 is patient-specific.

[0039] As can be seenin Figure 10, end 94 of depth guide 90 is visible
in depth control window 102, but has not yet reached rib 112. Thus, the surgeon
will be aware that the patient-specific reaming depth has not yet been reached.
Now referring to Figure 11, it can be seen that end 94 of depth guide 90 has
reached rib 112. Thus, the surgeon will be visually aware that the patient-
specific reaming depth has been reached. As noted above, the visual indication
provided by rib 112 may be in lieu of or in addition to the physical indication
provided by contact between depth guide 90 and shoulder 100.

[0040] In addition to depth control window 102, reaming device 52 may
also include visual markings or notches 114 formed in exterior surface 106.
Notches 114 correspond to various reaming depths that are less than or greater
than the patient-specific reaming depth indicated by rib 112 or depth guide 90.
For example, notches 114 may include a first notch 114a that represents a
reaming depth that is four millimeters less than that indicated by rib 112, a
second notch 114b may represent a reaming depth that is two millimeters less
than that indicated by rib 112, a third notch 114c may represent a reaming depth
that is two millimeters greater than that indicated by rib 112, and a fourth notch

114d may indicate a reaming depth that is four millimeters greater than that
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indicated by rib 112. It should be understood, however, that notches 114 can
indicate reaming depths different than the two millimeter increments noted above
(e.g., any increment of one to ten millimeters is contemplated). Moreover, it
should be understood that notches 114 may represent different lengths such as
micrometers, nanometers, or any other length desired.

[0041] As set forth above, the present disclosure provides a patient-
specific reaming system for preparing a shoulder for either an anatomic or
reverse arthroplasty. The system includes a depth guide 90 having a patient-
specific length that corresponds to a reaming depth that is determined pre-
operatively. In addition, depth guide 90 may have an end 92 that abuts the
glenoid face 46 that is patient-specific such that the depth guide 90 mates with
the glenoid face 46 in only a single position. Further, the patient-specific depth
guide 90 may be used in conjunction with a patient-specific reaming device 52.
In this regard, the patient-specific reaming device 52 includes a patient-specific
depth control window 102 having a rib 112 that corresponds to the patient-
specific depth provided by depth guide 90 such that when an end 94 of the depth
guide 90 reaches the rib 112, the surgeon will be visually aware that the patient-
specific reaming depth has been reached. In addition, rib 112 may correspond
to a shoulder 100 within reaming device 52 such that when end 94 abuts
shoulder 100, a physical indication will be provided to the surgeon in addition to
the visual indication provided by rib 112 that the patient-specific reaming depth
has been reached.

[0042] The foregoing description of the embodiments has been
provided for purposes of illustration and description. It is not intended to be
exhaustive or to limit the disclosure. Individual elements or features of a
particular embodiment are generally not limited to that particular embodiment,
but, where applicable, are interchangeable and can be used in a selected
embodiment, even if not specifically shown or described. The same may also be
varied in many ways. Such variations are not to be regarded as a departure from
the disclosure, and all such modifications are intended to be included within the
scope of the disclosure.

11
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[0043] Example embodiments are provided so that this disclosure will
be thorough, and will fully convey the scope to those who are skilled in the art.
Numerous specific details are set forth such as examples of specific
components, devices, and methods, to provide a thorough understanding of
embodiments of the present disclosure. It will be apparent to those skilled in the
art that specific details need not be employed, that example embodiments may
be embodied in many different forms and that neither should be construed to
limit the scope of the disclosure. In some example embodiments, well-known
processes, well-known device structures, and well-known technologies are not

described in detail.
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What is claimed is:

1. A system for reaming a bone, comprising:

a guiding wire configured to be attached to the bone;

a tubular depth guide configured to cover at least a portion of the guiding wire,
the tubular depth guide including a first end configured to abut the bone, a second end
opposite the first end, and having a patient-specific length;

a reaming device including an elongate recess therein that extends between a
reaming tool of the reaming device and an interior of the reaming device; and

a depth control window formed in an exterior surface of the reaming device,

wherein the elongate recess is configured to receive each of the guiding wire and
depth guide therein, and

during reaming of the bone, the depth control window is configured to provide
visual access to the second end of the tubular depth guide to determine whether a

patient-specific reaming depth has been reached.

2. The system for reaming a bone according to Claim 1, wherein the elongate
recess includes a reduced diameter section that defines a shoulder, and
the shoulder is designed to abut the second end of the tubular depth guide to

control the reaming depth.

3. The system of Claim 1, wherein the length of the tubular depth guide

corresponds to the patient-specific reaming depth.

4, The system of Claim 2, wherein the depth control window includes a first window

and a second window separated by a rib.

5. The system of Claim 4, wherein a location of the rib between the first and second

windows corresponds to the shoulder.

6. The system of Claim 1, further comprising a plurality of notches formed in the

exterior surface about a periphery of the depth control window.
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7. The system of Claim 6, wherein each of the notches are configured to provide a
visual indication of a reaming depth different from the patient-specific reaming depth.

8. A method for providing a system for use in reaming a bone, comprising:

providing a guiding wire to be attached to the bone;

providing a tubular depth guide having a patient-specific length extending
between a first end configured to abut the bone and a second end opposite the first end,
where the tubular depth guide is configured to cover at least a portion of the guiding
wire;

providing a reaming device having an elongate recess therein that is configured
to receive each of the guiding wire and depth guide therein and extends between a
reaming tool of the reaming device and an interior of the reaming device for use in
reaming the bone, and the reaming device including a depth control window formed in
an exterior surface of the reaming device; and

wherein the second end of the tubular depth guide is viewable through the depth
control window to determine whether a patient-specific reaming depth has been

reached.

9. The method of Claim 8, wherein the length of the tubular depth guide
corresponds to a specific reaming depth.

10. The method of Claim 8, wherein the elongate recess includes a reduced
diameter section that defines a shoulder, and

the shoulder is configured to abut the second end of the tubular depth guide to
control the reaming depth.

11.  The method of Claim 8, wherein the depth control window includes a first window
and a second window separated by a rib, and a location of the rib corresponding to the
patient-specific reaming depth; and

wherein reaming of the bone is completed when the second end of the tubular

depth guide reaches the rib.
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12. The method of Claim 10, wherein the depth control window includes a first
window and a second window separated by a rib, and a location of the rib between the
first and second windows corresponding to a location of the shoulder; and

wherein reaming of the bone is completed when the second end of the tubular

depth guide reaches the shoulder.

13. The method of Claim 8, wherein the reaming device includes a plurality of
notches formed in the exterior surface about a periphery of the depth control window.

14.  The method of Claim 13, wherein each of the notches are configured to provide a

visual indication of a reaming depth different from the patient-specific reaming depth.

15. A system for reaming a bone, comprising:

a patient-specific guiding wire configured to be attached to the bone;

a tubular depth guide configured to cover at least a portion of the patient-specific
guiding wire, the tubular depth guide including a first end configured to abut the bone,
and a second end opposite the first end;

a reaming device including an elongate recess therein that extends between a
reaming tool of the reaming device and an interior of a handle of the reaming device,

wherein the elongate recess is configured to receive each of the guiding wire and
depth guide therein,

the elongate recess includes a reduced diameter section that defines a shoulder,
and

the shoulder is designed to abut the second end of the tubular depth guide to

control a bone reaming depth of the reaming device.

16.  The system of Claim 15, wherein a length of the tubular depth guide is patient-
specific or corresponds to a specific reaming depth.

17.  The system of Claim 15, wherein the tubular depth guide is formed from titanium,

CoCr, or steel.
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18. The system of Claim 15, wherein the tubular depth guide is formed from at least
one of polyethylene, polypropylene, polystyrene, nylon, and polyether ether ketone
(PEEK).

19. The system of Claim 15, further comprising a guide member for aligning the

guiding wire relative to the bone.

20. The system of Claim 19, wherein the guide member includes a patient-specific

bone engagement surface.

21. The system of Claim 20, wherein the bone engagement surface is

complementary to a surface of the bone to be reamed.

22. The system of Claim 19, wherein the guide member includes first guide and a
second guide that are configured to align the guiding wire relative to the bone in a first

orientation and a second orientation.

23. A method for providing a system for use in reaming a bone, comprising:

providing a guiding wire to be attached to the bone;

providing a tubular depth guide having a first end configured to abut the bone,
and a second end opposite the first end, where the tubular depth guide is configured to
cover at least a portion of the guiding wire;

providing a reaming device having an elongate recess therein that extends
between a reaming tool of the reaming device and an interior of a handle of the reaming
device for use in reaming the bone,

wherein the elongate recess is configured to receive each of the guiding wire and
depth guide therein,

the elongate recess includes a reduced diameter section that defines a shoulder,
and

the shoulder is designed to abut the second end of the tubular depth guide to

control a bone reaming depth of the reaming device.

16

CA 2953213 2019-11-25



24. The method of Claim 23, wherein a length of the tubular depth guide is patient-
specific or corresponds to a specific reaming depth.

25. The method of Claim 23, wherein the tubular depth guide is formed from titanium,

CoCr, or steel.

26.  The method of Claim 23, wherein the tubular depth guide is formed from at least
one of polyethylene, polypropylene, polystyrene, nylon, and polyether ether ketone
(PEEK).

27. The method of Claim 23, wherein the guide member is configured to align the

guiding wire relative to the bone.

28. The method of Claim 27, wherein the guide member includes a patient-specific

bone engagement surface.

29. The method of Claim 28, wherein the bone engagement surface is

complementary to a surface of the bone to be reamed.

30. The method of Claim 27, wherein the guide member includes a first guide and a
second guide that are configured to align the guiding wire relative to the bone in a first

orientation and a second orientation.

17

CA 2953213 2019-11-25



CA 02953213 2016-12-01

1/7

PCT/US2015/033756

WO 2015/187676

Hy J0Ud
b -9l

ve




CA 02953213 2016-12-01

2/7

PCT/US2015/033756

WO 2015/187676

1Y Jolid
701




2953213 2016-12-01
377
WO 2015/187676 PCT/US2015/033756

FIG - 3B




CA 02953213 2016-12-01

477
WO 2015/187676 PCT/US2015/033756

FIG -4
Prior Art




CA 02953213 2016-12-01
5/7
WO 2015/187676 PCT/US2015/033756

?
/ 90
94

=
(o) [
! N
QD D
Ty -
- D
N
)
L
K

92




CA 02953213 2016-12-01

6/7
WO 2015/187676 PCT/US2015/033756

RS R oo
J L\')
L /\\/’\\
/
&
<D
/—-\/% TN -/
N — <
~ ]
<C 8 - s
S s—T1)\
_(N\
)
a1
[ ] N\
L
©
I; = N~

FIG - 8A



2953213 2016-12-01
717
WO 2015/187676 PCT/US2015/033756

w
i 114s 1 J A
LA
) 0 108 1/4 112 110 102 106
FiG-9

114a

/@’.:‘.1»5\\ .

A
: 104 108/”{’ » \1,0 2\

b 1146 /~
E%- \1 / /114d

FIG-10

114D 1146 /~ ?
] \\l d /114d
| /%%D\‘\\ . 1T
: 104 108/11{1 » \,m 102 \106

FIG - 11




52

110 41 e /
‘[//11«/

/%’.:‘.ﬁ\*\ .

\
104 108 1181 112 110 102 \106



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - CLAIMS
	Page 16 - CLAIMS
	Page 17 - CLAIMS
	Page 18 - CLAIMS
	Page 19 - CLAIMS
	Page 20 - DRAWINGS
	Page 21 - DRAWINGS
	Page 22 - DRAWINGS
	Page 23 - DRAWINGS
	Page 24 - DRAWINGS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - REPRESENTATIVE_DRAWING

