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FIG. 1

a drill sleeve. The shatt is fitted with a cap having a distally-extending finger.
A longitudinal axis of the finger is offset from the longitudinal axis of the
shaft by a first fixed distance. The shaft is disposed within a first cannulation
of sliding and rotating block that has two cannulations at a second fixed dis-
tance apart. The drill guide ensures that a first drill hole will always be placed
at the first fixed distance from both the distal tip and the lateral edge of the
coracoid, and that a second drill hole will always be placed at the first fixed
distance from the lateral edge of the coracoid and at the second fixed distance
from the first drill hole.
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CORACOID DRILL GUIDE

FIELD
The present disclosure relates generally to surgical drill guides. More specifically, the
present disclosure relates to surgical drill guides for positioning and orienting of holes to be

drilled in a coracoid bone.

BACKGROUND

The shoulder joint, also referred to as the glenohumeral joint, is the joint between the
glenoid cavity (a part of the scapula) and the head of the humerus (upper arm bone). The
glenoid cavity is shallow, covering only about a third of the head humeral head. As a result,
the glenoid cavity provides relatively little bony constraint upon motion of the humerus and
the glenohumeral joint exhibits the widest range of motion of all joints in the human body.
While the glenohumeral joint is also constrained by soft tissue (e.g., cartilage attached to the
rim of the glenoid cavity, tendons, etc.), in general, soft tissue cannot provide the same degree
of constraint as bone. Accordingly, it is relatively easy to force the humerus from its normal
anatomical position with respect to the glenoid socket and dislocate the shoulder. While not
life threatening, a dislocated shoulder can cause pain and immobilization of the joint,
impacting a patient’s lifestyle.

In the case of severe bone loss, a surgeon may perform a “Latarjet procedure” to repair
glenohumeral instability. In a Latarjet procedure, a surgeon attempts to restore bone mass to
the glenoid cavity by securing a bone graft to a portion of the patient’s scapula referred to as
the coracoid process, or simply coracoid. A drill guide assists the surgeon in judging where to
drill passages in the coracoid and helps to keep the drill piece steady during the drilling
process. In an open surgical procedure, the passages can be drilled free-hand. However, as
arthroscopic surgeries become more common, drilling passages at a fixed distance apart and
at a fixed distance from the lateral edge of the coracoid presents challenges since the anatomy
and geometry of the coracoid varies among individuals and often has a curved shape.
Misalignment of the drill holes can result in a coracoid fragment that can project from the

glenoid surface, or drill holes that break through the lateral cortex of the coracoid.
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SUMMARY

Described herein is a coracoid drill guide that allows for the measured placement of
drill holes or passages in a consistent and reliable fashion. The drill guide of this disclosure
consists of a hollow shaft for passage of a drill sleeve. The shaft is fitted with a cap having a
distally-extending finger. A longitudinal axis of the finger is offset from the longitudinal axis
of the shaft by a first fixed distance. The shaft is disposed within a first cannulation of sliding
and rotating block that has two cannulations at a second fixed distance apart. In allowing this
free rotation of both the block and the shaft, the drill guide of this disclosure ensures that a
first drill hole will always be placed at a the first fixed distance from both the distal tip and the
lateral edge of the coracoid. The drill guide also ensures that a second drill hole will always
be placed at the first fixed distance from the lateral edge of the coracoid and at the second
fixed distance from the first drill hole. Advantageously, the coracoid drill guide of this
disclosure allows offset measurements in two directions with freedom of rotation to ensure
perpendicular placement of the drill holes.

In examples, the coracoid drill guide of this disclosure includes a generally rectangular
body having a proximal end and a distal end. The body has first and second parallel
cannulations extending from the proximal end to the distal end and separated by a first
distance. The coracoid drill guide also includes an elongate, hollow shaft configured for
passage of a drill sleeve. The shaft is slidably and rotably disposed within the first
cannulation of the body. A distal end of the shaft has a projecting member, a longitudinal axis
of the projecting member being offset from a longitudinal axis of the shaft by a second
distance. In further examples, the first distance is about 10 mm and the second distance is
about 5 mm.

Examples of a method of drilling a passage in a coracoid of this disclosure include: 1)
placing a lateral surface of a projection member of a shaft into contact with a distal tip of a
patient’s coracoid process, the shaft being slidably and rotatably disposed within a first
cannulation of a body of a drill guide; 2) rotating the shaft to place the lateral surface of the
projection member into contact with a lateral surface of the coracoid; and 3) passing a drill
having a first drill sleeve through the shaft to drill a first passage in the coracoid. A
longitudinal axis of the projecting member is offset from a longitudinal axis of the shaft by a

first distance and the first passage is positioned at the first distance from both the lateral edge
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and the distal tip of the coracoid. In further examples, the first distance is about S mm. In
examples, the method further includes retracting the drill guide from the first drill sleeve.

In other examples, the method further includes: 1) inserting the first drill sleeve into a
second cannulation of the body of the drill guide; 2) rotating the body so that the shaft is
substantially parallel to the first drill sleeve on the opposite side of the drill sleeve from the
distal tip of the coracoid; 3) placing the lateral surface of the projection member in contact
with the lateral edge of the coracoid; and 4) passing a drill having a second drill sleeve
through the shaft to drill a second passage in the coracoid. The second passage is positioned
at the first distance from the lateral edge of the coracoid and at a second distance from the
first passage. In examples, the second distance is about 10 mm. The first passage and the
second passage are substantially parallel. In other examples, the method further includes
retracting the drill guide from the second drill sleeve.

These and other features and advantages will be apparent from a reading of the
following detailed description and a review of the associated drawings. It is to be understood
that both the foregoing general description and the following detailed description are

explanatory only and are not restrictive of aspects as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
The disclosure will be more fully understood by reference to the detailed description,
in conjunction with the following figures, wherein:
FIG. 1 is an illustration of an exemplary coracoid drill guide of this disclosure;
FIGs. 2-3 illustrate a method of using the coracoid drill guide of FIG. 1 for a single
point of fixation; and
FIGs. 4-5 illustrate a method of using the coracoid drill guide of FIG. 1 for a second

point of fixation.

DETAILED DESCRIPTION
In the description that follows, like components have been given the same reference
numerals, regardless of whether they are shown in different examples. To illustrate
example(s) in a clear and concise manner, the drawings may not necessarily be to scale and

certain features may be shown in somewhat schematic form. Features that are described



10

15

20

25

30

WO 2017/100581 PCT/US2016/065839

and/or illustrated with respect to one example may be used in the same way or in a similar
way in one or more other examples and/or in combination with or instead of the features of
the other examples.

Comprise, include, and/or plural forms of each are open ended and include the listed
parts and can include additional parts that are not listed. And/or is open ended and includes
one or more of the listed parts and combinations of the listed parts.

Turning now to FIG. 1, an exemplary coracoid drill guide 100 of this disclosure is
shown. The drill guide 100 generally includes a rectangular guide block 102 and an elongate,
hollow shaft 106. The guide block 102 has a first cannulation 104 and a second cannulation
114 extending through the guide block 102 from a proximal end 116 to a distal end 118. The
first and second cannulations 104, 114 extend substantially parallel to each other and are
separated by a first offset distance D'. In examples, the first offset distance D! may be about
10 mm, although other suitable distances are contemplated by this disclosure. The guide
block 102 is preferably made of stainless steel. However, other suitable materials, including
other metals and plastics, are contemplated by this disclosure.

The shaft 106 comprises a bore 107 extending along a first longitudinal axis L' of the
shaft 106 and configured to allow the passage of a drill sleeve during a drilling procedure. In
examples, a diameter of the bore 107 18 about 3 mm. The shaft 106 is both slidably and
rotationally disposed within the first cannulation 104 of the guide block 102. A distal end of
the shaft 106 includes projection member 108, the use of which will be described in more
detail below. The projection member 108 comprises a cap 120 fixedly attached to the shaft
106 and a distally-extending finger 122 fixedly mounted to a distal surface of the cap 120.
The finger 22 extends along a second longitudinal axis L?. Both of the projection member
108 and the shaft 106 are preferably made of stainless steel, although other suitable materials,
including other metals and plastics, are contemplated by this disclosure. In FIG. 1, it can be
seen that the second longitudinal axis L* of the finger is offset from the first longitudinal axis
L' of the shaft 106 by a second offset distance D*. In examples, the second offset distance D?
may be about 5 mm. However, other suitable offset distances D? are contemplated by this
disclosure.

FIGs. 2-5 illustrate a method of using the drill guide 100 during a surgical procedure,

for instance, a Latarjet procedure. However, the drill guide 100 could be scaled and used in
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any method or procedure that would require offset measurements in two directions with
freedom of rotation to ensure perpendicular placement of drill holes or passages. For ease of
illustration, the soft tissue (e.g., muscle, cartilage, tendons) is not shown in the drawings.

FIG. 2 illustrates the bony anatomy of a patient’s shoulder, including the coracoid 112.
The shaft 106 extending through the guide block 102 is positioned with a lateral surface 124
of the finger 122 into contact with the distal tip 126 of the coracoid 112. This offsets the
cannulated shaft 106 from the distal tip 126 of the coracoid 112 by the second offset distance
D? (i.e., about 5 mm). Next, as shown in FIG. 3, the shaft 106 is rotated clockwise to place
the lateral surface 124 of the finger 122 in contact with the lateral edge 128 of the coracoid
112. In this manner, the cannulated shaft 106 is now positioned at the second offset distance
D? from both the lateral edge 128 and the distal tip 126 of the coracoid 112 (i.e., about 5
mm). A drill (for example, a 2.8 mm drill) having a first drill sleeve 110 is then advanced
through the shaft 106 to drill a first passage 130 through the coracoid 112. Thus, the first
passage 130 is now positioned at the second offset distance D? from both the lateral edge 128
and the distal tip 126 of the coracoid 112 (i.e., about 5 mm). The drill guide 100 is then
retracted from the drill sleeve 110, optionally leaving the drill sleeve 110 in place within the
first passage 130 in the coracoid 112.

Turning now to FIG. 4, if a second point of fixation is desired, the drill sleeve 110 is
subsequently inserted into the second cannulation 114 of the guide block 102. The guide
block 102 is rotated clockwise so that the shaft 106 is substantially parallel to the drill sleeve
110 on the opposite side of the drill sleeve 110 from the distal tip 126. The lateral surface 124
of the finger 122 is again placed in contact with the lateral edge 128 of the coracoid 112. In
this manner, the shaft 106 is positioned at the first offset distance D! from the drill sleeve 110
(i.e, about 10 mm) and at the second offset distance D* from the lateral edge 128 of the
coracoid 112 (i.e., about 5 mm). In FIG. 5, a drill with a second drill sleeve 132 then is
placed through the shaft 106 for drilling a second passage 134 in the coracoid 112. The drill
guide 100 is then retracted from the second drill sleeve 132. Thus, the second passage 134 is
now positioned at the first offset distance D! from the first passage 130 (i.e, about 10 mm) and
at the second offset distance D* from the lateral edge 128 of the coracoid 112 (i.e., about 5

mm).
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Based on the description above, it will be appreciated that use of the drill guide 100 of
this disclosure advantageously ensures that the first passage 130 is always placed at a fixed
distance from both the distal tip 126 and the lateral edge 128 of the coracoid 112. The drill
guide 100 of this disclosure also advantageously ensures that the second passage 134 will
always be placed at a fixed distance from both the first passage 130 and the lateral edge 128
of the coracoid 112. Moreover, the drill guide 100 ensures that the first passage 130 and the
second passage 134 are always parallel.

One skilled in the art will realize the disclosure may be embodied in other specific
forms without departing from the spirit or essential characteristics thereof. The foregoing
examples are therefore to be considered in all respects illustrative rather than limiting of the
disclosure described herein. Scope of the disclosure is thus indicated by the appended claims,
rather than by the foregoing description, and all changes that come within the meaning and
range of equivalency of the claims are therefore intended to be embraced therein.

What is claimed is:
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CLAIMS

1. A drill guide comprising:

a generally rectangular body having a proximal end and a distal end, the body
including first and second parallel cannulations extending from the proximal end to the distal
end and separated by a first distance;

an elongate, hollow shaft configured for passage of a drill sleeve, the shaft slidably
and rotably disposed within the first cannulation of the body, a distal end of the shaft
comprising a projecting member;

wherein a longitudinal axis of the projecting member is offset from a longitudinal axis

of the shaft by a second distance.

2. The drill guide of claim 1, wherein the first distance is about 10 mm.
3. The drill guide of claim 1, wherein the second distance is about 5 mm.
4. A method of drilling a passage in a coracoid, the method comprising:

placing a lateral surface of a projection member of a shaft into contact with a distal tip
of a patient’s coracoid process, the shaft being slidably and rotatably disposed within a first
cannulation of a body of a drill guide;

rotating the shaft to place the lateral surface of the projection member in contact with a
lateral surface of the coracoid; and

passing a drill having a first drill sleeve through the shaft to drill a first passage in the
coracoid;

wherein a longitudinal axis of the projecting member is offset from a longitudinal axis
of the shaft by a first distance and the first passage is positioned at the first distance from both
the lateral edge and the distal tip of the coracoid.

5. The method of claim 4, wherein the first distance is about 5 mm.
6. The method of claim 4, further comprising retracting the drill guide from the first drill
sleeve.
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7. The method of claim 4, further comprising:

inserting the first drill sleeve into a second cannulation of the body of the drill guide;

rotating the body so that the shaft is substantially parallel to the first drill sleeve on the
opposite side of the drill sleeve from the distal tip of the coracoid,;

placing the lateral surface of the projection member into contact with the lateral edge
of the coracoid;

passing a drill having a second drill sleeve through the shaft to drill a second passage
in the coracoid;

wherein the second passage is positioned at the first distance from the lateral edge of

the coracoid and at a second distance from the first passage.

8. The method of claim 7, wherein the first distance is about 5 mm.
9. The method of claim 7, wherein the second distance is about 10 mm.
10. The method of claim 7, wherein the first passage and the second passage are

substantially parallel.

11. The method of claim 7, further comprising retracting the drill guide from the second

drill sleeve.



WO 2017/100581 PCT/US2016/065839

1/5

~107

FiG. 1



WO 2017/100581 PCT/US2016/065839

2/5

FIG. 2



WO 2017/100581 PCT/US2016/065839

3/5

FIG. 3



WO 2017/100581 PCT/US2016/065839

4/5

110

FIG. 4



WO 2017/100581 PCT/US2016/065839

5/5




International application No.
INTERNATIONAL SEARCH REPORT PCT/US2016/06583
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: -

bez:;TJSse ?hsey relate to subject matter not required to be searched by this Authority, namely:
Pursuant to Rule 39.1(iv) PCT, the subject-matter of claims 4-11 has not been
searched, since it is directed to a method for treatment of the human body by
surgery (they all contain the step of "drilling a first passage in the
coracoid" as defined in claim 4).

2. I:' Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/065839

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61B17/17
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61B

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

5 November 2009 (2009-11-05)
figures 4-6

23 December 2009 (2009-12-23)
figure 11

A US 2009/275991 Al (MEDOFF ROBERT J [US]) 1-3

A EP 2 135 566 Al (ARTHREX INC [US]) 1

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

27 February 2017

Date of mailing of the international search report

09/03/2017

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Fernandez Arillo, J

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2016/065839
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2009275991 Al 05-11-2009 AU 2009200853 Al 19-11-2009
US 2009275991 Al 05-11-2009
US 2011213420 Al 01-09-2011
EP 2135566 Al 23-12-2009 AT 500786 T 15-03-2011
EP 2135566 Al 23-12-2009
US 2009318923 Al 24-12-2009
US 2012296338 Al 22-11-2012

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

