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SURGICAL SYSTEM AND METHODS FOR STABILIZATION AND FIXATION OF
FRACTURES, JOINTS, AND RECONSTRUCTIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application Serial No.
62/829,125, filed on April 4, 2019, and entitled “SURGICAL SYSTEM AND METHODS
FOR STABILIZATION AND FIXATION OF FRACTURES, JOINTS, AND
RECONSTRUCTIONS,” the disclose of which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] This application relates generally to surgical systems and, more specifically,

surgical systems for stabilization and fixation of bones and bone portions.

BACKGROUND

[0003] Various systems for bone fixation and targeting are known. For example, U.S.
Patent Appl. Pub. No. 2018/0280069 discloses implants, guides, devices, instruments,
systems and methods for fixing a joint using bone plates including an alignment guide with a
first end and a second end, an alignment wire rotatably coupled to the first end of the
alignment guide, and a coupling member slidingly engaging a first portion of the alignment
guide near the first end. U.S. Patent Appl. Pub. No. 2018/0280069 also discloses a method

of using a bone fixation system for fixation of at least two bones is also disclosed.

[0004] U.S. Patent No. 9,545,276 discloses an internal plate fixation device for load
bearing and non-load bearing fixation on a plantar side of a metatarsocuneiform joint in
a Lapidus procedure. The fixation device includes a U-shaped plate having a plantar section
interconnecting a pair of opposed medial legs which are bent relative to the plantar section.
The plantar section is formed with a set of threaded fixation holes for receiving locking screws
therein. The legs are formed with a set of threaded fixation holes for receiving locking screws
therein, and a set of non-threaded fixation holes for receiving temporary K-wires and an

interfragmentary compression screw which provides compression and stability at the joint.

[0005] The prior art systems have not been found adequate for targeting and fixation

of fractures, joints, or reconstructions.
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SUMMARY

[0006] In various embodiments, a surgical targeting guide is disclosed. The surgical
targeting guide includes a handle defining a targeting hole and a targeting tower configured
to be coupled to the handle. The targeting tower defines at least a first guide hole and a second
guide hole. Each of the first and second guide holes is sized and configured to receive a
respective first guide pin and second guide pin therethrough. The first and second guide pins
are configured to indicate alignment of a k-wire inserted through the targeting hole defined
by the handle.

[0007] In various embodiments, a kit is disclosed. The kit includes a targeting guide
including a handle and a targeting tower coupled to the handle. The targeting tower defines
a first guide hole, a second guide hole, and a targeting pin hole. Each of the first and second
guide holes are sized and configured to receive a respective first guide pin and second guide
pin. The kit further includes at least one first targeting pin comprising a first head and a first
targeting shaft having a first length and at least one second targeting pin comprising a second
head and a second targeting shaft having a second length. A circumference of the at first
targeting shaft and a circumference of the second targeting shaft are equal. Each of the at least
one first targeting pin and the at least one second targeting pin are configured to be slideably
received within the targeting pin hole defined in the targeting tower. Each of the at least one
first targeting pin and the at least one second targeting pins are configured to position a k-wire
inserted through a guide hole defined therethrough parallel to and out of plane of the first and

second guide pins.

[0008] In various embodiments, s method of using a targeting guide is disclosed. The
method includes a step of positioning a targeting guide adjacent to a target site. The targeting
guide comprising a handle defining a targeting hole and a targeting tower coupled to the
handle defining at least a first guide hole and a second guide hole. A first guide pin is inserted
through the first guide hole and a second guide pin is inserted through the second guide hole.
The first guide pin and the second guide pin are aligned with one or more structures at the
target site and with the targeting hole. A guide element is inserted through the targeting hole

into at least a first bone and a second bone at the target site.

BRIEF DESCRIPTION OF THE FIGURES

[0009] The features and advantages of the present invention will be more fully

disclosed in, or rendered obvious by the following detailed description of the preferred
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embodiments, which are to be considered together with the accompanying drawings wherein

like numbers refer to like parts and further wherein:

[0010] FIG. 1 illustrates a surgical targeting guide including a handle and a targeting

tower, in accordance with some embodiments.

[0011] FIG. 2 illustrates a surgical targeting guide including a handle having a
plurality of slots and a targeting tower coupled to the handle by a T-slot attachment, in

accordance with some embodiments.

[0012] FIG. 3 illustrates a surgical targeting guide including a handle having a
plurality of holes and a targeting tower coupled to the handle by a dovetail attachment, in

accordance with some embodiments.

[0013] FIG. 4 illustrates the surgical targeting guide of FIG. 3 having a contoured soft

tissue guard coupled thereto, in accordance with some embodiments.

[0014] FIG. 5 illustrates a surgical targeting guide including a handle having a tissue

guard coupled thereto, in accordance with some embodiments.

[0015] FIG. 6 illustrates a surgical site having a surgical targeting guide including
handle and a plurality of guide pins positioned adjacent to a first bone, in accordance with

some embodiments.

[0016] FIG. 7 illustrates the surgical site of FIG. 6 after insertion of a k-wire into a first

bone using the surgical targeting guide, in accordance with some embodiments.

[0017] FIG. 8 illustrates a surgical targeting guide including a handle and a removable

targeting pin, in accordance with some embodiments.

[0018] FIG. 9 illustrates a first removable targeting pin, in accordance with some

embodiments.

[0019] FIG. 10 illustrates a second removable targeting pin, in accordance with some

embodiments.

[0020] FIG. 11 illustrates the surgical targeting guide of FIG. 1 having a plurality of
guide pins coupled to a targeting tower and a k-wire inserted through a targeting pin, in

accordance with some embodiments.
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[0021] FIG. 12 illustrate a bone plate including a plurality of variable angle fastener

holes and a compression slot, in accordance with some embodiments.

[0022] FIG. 13 illustrates a bone plate including an offset plate portion and having a
plurality of variable angle fastener holes and a compression slot, in accordance with some

embodiments.

[0023] FIG. 14 illustrates a distractor configured to be coupled to one or more pins

inserted into at least a first bone, in accordance with some embodiments.

[0024] FIG. 15 illustrates various elements of a joint preparation instrument, in

accordance with some embodiments.

[0025] FIG. 16 illustrates a clamp configured to reduce an intrametatarsal (IM) angle

between a first bone and a second bone, in accordance with some embodiments.
[0026] FIG. 17 illustrates a depth gauge, in accordance with some embodiments.

[0027] FIG. 18 illustrates a first pin inserted into a first metatarsal, in accordance with

some embodiments.

[0028] FIG. 19 illustrates a distractor coupled to the first pin, in accordance with some

embodiments.

[0029] FIG. 20 illustrates a second pin inserted through a second opening of the

distractor and into a medial cuneiform, in accordance with some embodiments.

[0030] FIG. 21 illustrates a distracted joint formed by operation of the distractor, in

accordance with some embodiments.

[0031] FIG. 22 illustrates removal of cartilage from the distracted joint of FIG. 21, in

accordance with some embodiments.

[0032] FIG. 23 illustrates formation of multiple holes in adjacent surfaces of the joint

of FIG. 22, in accordance with some embodiments.

[0033] FIG. 24 illustrates formation of a hole through a first bone after the first joint

of FIG. 23 has been reduced, in accordance with some embodiments.
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[0034] FIG. 25 illustrates a hook portion of a clamp positioned adjacent to a second

metatarsal, in accordance with some embodiments.

[0035] FIG. 26 illustrates a ratcheting barrel portion of a clamp positioned adjacent to

a first k-wire coupled to the first metatarsal, in accordance with some embodiments.

[0036] FIG. 27 illustrates the ratcheting barrel portion of the clamp slideably

positioned over the first k-wire, in accordance with some embodiments.

[0037] FIG. 28 illustrates the hook portion of the clamp coupled to the ratcheting

barrel portion of the clamp, in accordance with some embodiments.

[0038] FIG. 29 illustrates the clamp of FIG. 28 in a partially clamped position, in

accordance with some embodiments.

[0039] FIG. 30 illustrates the clamp of FIG. 28 in a fully clamped position, in

accordance with some embodiments.

[0040] FIG. 31 illustrates a rotating member coupled of the ratcheting barrel portion

of the clamp in a first position, in accordance with some embodiments.

[0041] FIG. 32 illustrates the rotating member of the ratcheting barrel portion in a

second position, in accordance with some embodiments.

[0042] FIG. 33 illustrates a surgical targeting guide positioned adjacent to the first
metatarsal to provide insertion of a second k-wire into the first metatarsal, medial cuneiform,

and intermediate cuneiform, in accordance with some embodiments.

[0043] FIG. 34 illustrates the surgical site of FIG. 33 after insertion of the second k-

wire, in accordance with some embodiments.

[0044] FIG. 35 illustrates the surgical site of FIG. 3 having the clamp removed
therefrom and a bone plate coupled to the first metatarsal and the medial cuneiform and

extending over the joint defined therebetween, in accordance with some embodiments.

[0045] FIG. 36 illustrates a surgical targeting guide including a targeting guide handle,

in accordance with some embodiments.

[0046] FIG. 37 illustrates a targeting tower, in accordance with some embodiments.
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[0047] FIG. 38 illustrates a cross-section of the targeting tower of FIG. 37 taken along

line A-A, in accordance with some embodiments.

[0048] FIG. 39 illustrates a side view of the surgical targeting guide of FIG. 36, in

accordance with some embodiments.

DETAILED DESCRIPTION

[0049]  The description of the exemplary embodiments is intended to be read in connection
with the accompanying drawings, which are to be considered part of the entire written description.

29 ¢

In the description, relative terms such as “lower,” “upper,” “horizontal,” “vertical,” “proximal,”
> 2

2% ¢C 29 <.

“distal,” “above,” “below,” “up,” “down,” “top” and “bottom,” as well as derivatives thereof (e.g.,

2% ¢

“horizontally,” “downwardly,” “upwardly,” etc.) should be construed to refer to the orientation as
then described or as shown in the drawing under discussion. These relative terms are for
convenience of description and do not require that the apparatus be constructed or operated in a
particular orientation. Terms concerning attachments, coupling and the like, such as “connected”
and “interconnected,” refer to a relationship wherein structures are secured or attached to one
another either directly or indirectly through intervening structures, as well as both movable or rigid

attachments or relationships, unless expressly described otherwise.

[0050] As used herein, the term “substantially” denotes elements having a recited
relationship (e.g., parallel, perpendicular, aligned, etc.) within acceptable manufacturing
tolerances. For example, as used herein, the term “substantially parallel” is used to denote
elements that are parallel or that vary from a parallel arrangement within an acceptable
margin of error, such as +/- 5°, although it will be recognized that greater and/or lesser
deviations can exist based on manufacturing processes and/or other manufacturing

requirements.

[0051] In various embodiments, surgical systems and methods for use in stabilization
and fixation of fractures, revision procedures, joint fusion, and/or reconstruction of bones are
disclosed, such as procedures involving bones of the feet or toes. For example, in various
embodiments, the systems and method disclosed herein may be used in arthrodesis of the first
metatarsal-cuneiform joint (e.g., a Lapidus fusion). Although various embodiments are
disclosed herein, it will be appreciated that the systems and methods disclosed herein may be

adapted for any suitable surgical procedure.

[0052] FIGS. 1-11 and 36-39 illustrate various embodiments of a surgical targeting

guide 2. As illustrated in FIG. 1, in some embodiments, a surgical targeting guide 2 includes
6
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a handle 4 and a targeting tower 6. The handle 4 includes a first handle portion 8 and a second
handle portion 10. The first handle portion 8 extends from a proximal end 12a to a distal end
12b substantially along a first longitudinal axis 13. The first handle portion 8 defines a
substantially rectangular and/or oval body defined by a surface 14a, a second surface 14b,
and a perimeter wall 16. The second handle portion 10 extends from a proximal end 18a to a
distal end 18b substantially along a second longitudinal axis 19 and is defined by a first surface
20a, a second surface 20b, an upper sidewall 22a, and a lower sidewall 22b. The distal end
12b of the first handle portion 8 is coupled to the proximal end 14a of the second handle
portion 10.

[0053] In some embodiments, the second handle portion 10 tapers from the proximal
end 18a to the distal end 18b. For example, in the illustrated embodiment, the upper sidewall
22a is non-parallel to the second longitudinal axis 19 and the lower sidewall 22b is parallel to
the second longitudinal axis 19 such that the upper sidewall 22a defines a taper from the
proximal end 18a to the distal end 18b. Although embodiments are illustrated with an upper
sidewall 22a defining a taper, it will be appreciated that the upper sidewall 22a and/or the
lower sidewall 22b may be non-parallel with respect to the second longitudinal axis 19 such
that either or both of the upper sidewall 22a and the lower sidewall 22b define a taper. In
other embodiments, the second handle portion 10 is not tapered and the upper sidewall 22a

and the lower sidewall 22b each extend parallel to the second longitudinal axis 19.

[0054] As shown in FIG. 39, in some embodiments, the second handle portion 10 is
coupled to the first handle portion 8 at a non-zero angle 23 such that the second handle portion
10 extends out of a plane substantially defined by the first handle portion 8. For example, in
the illustrated embodiment, the second handle portion 10 is bent (or offset) with respect to the
first handle portion 8 such that the first longitudinal axis 13 and the second longitudinal axis
19 define a non-zero angle 23, such as angle between 10-80°, 15-75°, 30-60°, etc. Although
various embodiments are illustrated herein, it will be appreciated that the first handle portion
8 and the second handle portion 10 may be connected at any suitable angle 23. In some
embodiments, the first handle portion 8 and the second handle portion 10 are substantially

parallel.

[0055] In some embodiments, the second handle portion 10 includes a targeting pin
24 configured to provide targeting of at least one k-wire. In the illustrated embodiment, the
targeting pin 24 includes a targeting shaft 26 extending from a head 30. The targeting shaft 26
extends substantially from a proximal end 28a to a distal end 28b. The targeting shaft 26 is

7
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positioned at a non-zero angle with respect to the second handle portion 10. For example, in
the illustrated embodiment, the targeting shaft 26 extends perpendicular to the second handle
portion 10. i.e., the targeting shaft 26 defines an angle of 90° with respect to at least one of the
faces 20a, 20b of the second handle portion 10. Although embodiments are illustrated
including a targeting shaft 26 perpendicular to the second handle portion 10, it will be
appreciated that the targeting shaft 26 may extend at any suitable non-zero angle with respect
to the second handle portion 10. For example, in various embodiments, the second handle
portion may extend at angle between 10-170°, 30-150°, 45-135°, 60-120°, 80-100°, etc.

[0056] The targeting shaft 26 may include a cross-section defining a shape configured
to prevent rotation of a targeting tower 6 (or other element, e.g., soft tissue guard) coupled
thereto. For example, in the illustrated embodiment, the targeting shaft 26 includes a
rectangular cross-section that matches a rectangular opening 54 formed in the targeting tower
6 (as described in further detail below) and which prevents rotation of the targeting tower 6.
Although embodiments are illustrated with a rectangular targeting shaft 26, it will be
appreciated that the targeting shaft 26 may include any suitable shape complimentary to the
opening 54 in the targeting tower 6 and configured to prevent rotation of the targeting tower
6. For example, in various embodiments, the targeting shaft 26 may include a cross-section
defining a triangle, rectangle, pentagon, hexagon, etc. (e.g., any regular polyhedron), an
irregular polyhedron, etc. In some embodiments, the targeting shaft 26 includes a circular
cross-section. In such embodiments, rotation of the targeting tower 6 may be prevented by
one or more anti-rotation features formed on the targeting shaft 26 and/or in the opening 54,
such as, for example, one or more features extending from a first surface (e.g., the inner
surface of the opening 54) and configured to interface with one or more features extending
into and/or from a second surface (e.g., the targeting shaft 26), one or more fasteners inserted
into one or more fastener holes, etc. Although various embodiments are discussed herein, it

will be appreciated that any suitable coupling and/or anti-rotation mechanisms may be used.

[0057] Insomeembodiments, a head 30 is coupled to the distal end 28b of the targeting
shaft 26. The head 30 may include a width (e.g., radius, diagonal, etc.) greater than the width
(e.g., radius, diagonal, etc.) of a hole formed in the targeting tower 6 and configured to receive
the targeting shaft 26 (as discussed in greater detail below). In some embodiments, the head
defines a cylindrical shape (i.e., circular cross-section), although it will be appreciated that the

head 30 may define any suitable regular and/or irregular geometric shape.
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[0058] Insome embodiments, the head 30 and/or the targeting shaft 26 define a guide
hole 32 extending from a proximal side 30a of the head 30 to a distal end 28b of the targeting
shaft 26. The guide hole 32 may be sized and configured to receive a guide wire, such as k-
wire, therein. The guide hole 32 may extend parallel to an outer surface of the head 30 and/or
the targeting shaft 26 and/or may extend at an angle with respect to outer surface of the head
30 and/or the targeting shaft 26. In the illustrated embodiment, the guide hole 32 defines a
concentric cylinder with respect to the head 30 and extends through a center of the targeting
shaft 26. Although specific embodiments are discussed herein, it will be appreciated that the
guide hole 32 may extend through any portion of the head 30 and/or the targeting shaft 26.
In some embodiments, two or more guide holes may extend through the head 30 and/or the
guide shaft 26. FIG. 11 illustrates a top-down view of the surgical targeting guide 2 including
a k-wire 104 inserted through the guide hole 32.

[0059] In some embodiments, the targeting shaft 26 includes a nose 27 positioned at a
distal end 28b of the targeting shaft 26. The nose 27 may include a thickness equal to the
thickness of the targeting shaft 26 (as illustrated in FIG. 1), have a tapered thickness extending
from the targeting shaft 26 to a distal end 28b (as illustrated in FIGS. 6, 7, and 11 with respect
to nose 27a), and/or have any other suitable shape. The targeting shaft 26 and/or the nose 27
is sized and configured to be aligned with one or more guide elements, such as guide pins or
k-wires, inserted through guide holes 64a, 64b defined in the targeting tower 6 (and as
described in greater detail below). For example, in some embodiments, the targeting shaft 26
and/or the nose 27 define a thickness configured to fit substantially between guide elements
inserted through the guide holes 64a, 64b when viewed from above (for example, using
fluoroscopy). The targeting shaft 26 and/ or the nose 27 provides for alignment of the targeting
shaft 26 prior to insertion of a guide element or fixation element (e.g., k-wire) through the

guide hole 32 formed in the targeting shaft 26.

[0060] Insomeembodiments, the targeting tower 6 includes a body 40 extending from
a proximal end 42a to a distal end 42b. The body 40 is defined by a proximal face 44a (facing
the handle 4) and a distal face 44b. The targeting tower 6 includes a coupling portion 46, a
targeting portion 48, and an extension portion 50 extending between the coupling portion 46
and the targeting portion 48. In some embodiments, and as discussed in greater detail below,
the coupling portion 46 is configured to couple the targeting tower 6 to the handle 4 and the
targeting portion 48 is configured to position one or more elements (e.g., guide pins, k-wires,
etc.) at a predetermined positions with respect to the surgical targeting guide 2. The extension

portion 50 is configured to position the targeting portion 48 at a predetermined distance (e.g.,
9
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height) from the coupling portion 46. In some embodiments, the extension portion 50 includes
a cutout 52 configured to reduce weight of the extension portion 50 and/or to allow visual
inspection/confirmation of positioning of the surgical targeting guide 2 with respect to one or

more landmarks, such as one or more anatomical structures.

[0061] In some embodiments, the coupling portion 46 of the targeting tower 6 defines
an opening 54 (see FIGS. 37 and 38) sized and configured to receive the targeting shaft 26 of
the handle 4 therethrough. The opening 54 includes an inner surface 56 defining a shape that
is complimentary to the shape of the targeting shaft 26. For example, in the embodiment
illustrated in FIG. 1, the targeting shaft 26 has a rectangular cross-section and the opening 54
defines a complimentary rectangular shape configured to receive the targeting shaft 26
therethrough. In some embodiments, the opening 54 and/or the targeting shaft 26 include
one or more anti-rotation or coupling features configured to limit the angle at which the
targeting tower 6 can be coupled to the handle 4 and/or to prevent rotation of the targeting
tower 6 with respect to the handle 4. For example, as illustrated in FIGS. 37 and 38, in some
embodiments an opening 54 formed in a targeting tower 6a includes one or more tabs or insets
58a, 58b extending from one or more sides of the inner surface 56. The tabs 58a, 58b are
configured to interface with divots or other features formed in the targeting shaft 26 of the
handle 4.

[0062] Insomeembodiments, the coupling portion 46 of the targeting tower 6 includes
one or more fastener holes 60 sized and configured to receive a fastener 62 therein. The
fastener 62 is configured to couple the targeting tower 6 to the targeting shaft 26. For example,
in the illustrated embodiment, the fastener 62 includes a set screw configured to be tightened
against an outer surface of the targeting shaft 26 and/or received within a fastener hole 33
defined in the targeting shaft 26 (see FIG. 39) after slideably coupling the targeting tower 6 to
the targeting shaft 26. Further, although embodiments are illustrated including a fastener hole
60 and a fastener 62, it will be appreciated that any suitable coupling mechanism may be used
to fix the position of the targeting tower 6 with respect to the targeting shaft 26. For example,
in some embodiments, a detent and spring, pin, clamp, etc. may be used in place of and/or
in addition to a fastener 62 to retain the targeting tower 6 in a fixed position with respect to

the targeting shaft 26.

[0063] In some embodiments, the targeting portion 48 includes a targeting body 66
defining a plurality of guide holes 64a, 64b and/or viewing holes 68a, 68b. The guide holes

64a, 64b are sized and configured to receive a guide wire, guide pin, guide rail, and/or other

10
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element therethrough. In some embodiments, the viewing holes 68a, 68b are configured to
allow visual inspection of guide elements inserted through the guide holes 64a, 64b. In some
embodiments, the viewing holes 68a, 68b may be omitted and/or replaced with fixation holes
configured to allow fixation of guide elements inserted through the guide holes 64a, 64b with
respect to the targeting tower 6. For example, in some embodiments, the viewing holes 68a,
68b may be configured to receive a fixation element, such as a set screw, therein to lock or fix

a guide element, such as a guide pin, in a fixed position with respect to the targeting tower 6.

[0064] In some embodiments, each of the plurality of guide holes 64a, 64b is sized
and configured to receive a surgical wire and/or a guide pin therein. For example, in the
illustrated embodiment, the targeting portion 48 defines a plurality of guide holes 64a, 64b
extending from a first surface 44a, through a targeting body 66, and through a second surface
44b of the targeting tower 6. The plurality of guide holes 64a, 64b can include self-retaining
guide holes. As shown in FIG. 11, in some embodiments, the guide holes 64a, 64b are each
sized and configured to receive a respective guide pin 102a, 102b therethrough, although it
will be appreciated that a k-wire and/or other radiopaque element may be used. The guide
pins 102a, 102b are positioned parallel to the axis of the respective guide hole 64a, 64b. The
guide pins 102a, 102b are configured to extend over anatomical structures at a predetermined
distance and position with respect to the handle 4 and/or a k-wire 104 inserted through guide

hole 32 formed through the targeting pin 24.

[0065] As discussed above, and as illustrated in FIGS. 6, 7, and 11, the surgical
targeting guide 2 includes at least one guide hole 32 configured to provide for placement of a
k-wire 104 or other guide element at a desired location when the targeting shaft 26 is aligned
between guide pins 102a, 102b inserted through the guide holes 64a, 64b. In some
embodiments, the surgical targeting guide 2 is used under fluoroscopy to position the guide

elements 102a, 102b and/or the targeting pin 24 prior to insertion of the guide elements.

[0066] In some embodiments, the one or more guide pins 102a, 102b are inserted
through the guide holes 64a, 64b to provide alignment of the targeting pin 24 with respect to
one or more anatomical structures, such as, for example a first bone 110, a second bone 112,
a third bone 114, and/or any other suitable number of anatomical structures. The guide pins
102a, 102b may be inserted through the guide holes 64a, 64b in the targeting tower 6 prior to
insertion of a k-wire 104 through the guide hole 32 formed in the targeting pin 24. FIGS. 6-7
illustrate one embodiment of an oblique k-wire targeting a trajectory from the base of a first

metatarsal 110 to an intermediate cuneiform 114. As illustrated in FIG. 6, two guide pins

11
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102a, 102b are inserted into the guide holes 64a, 64b in the targeting tower 6. The guide pins

102a, 102b extend above the foot and do not interact with anatomical structures.

[0067] The nose 27 of the targeting pin 24 is aligned evenly between the guide pins
102a, 102b, for example, using fluoroscopy to identify the location of the guide pins 102a,
102b with respect to one or more anatomical structures and the targeting pin 24. A k-wire 104
is inserted through the guide hole 32 defined by the targeting pin 24, as shown in FIG. 7. The
k-wire 104 is inserted on a trajectory that is parallel to, but out of plane, with respect to the
guide pins 102a, 102b. In some embodiments, the k-wire 104 is evenly spaced between the
first and second guide pins 102a, 102b and spaced apart horizontally from the plane defined
by the first and second guide pins 102a, 102b. In some embodiments, guide pins 102a, 102b
may provide a reference with respect to a first bone 110, a second bone 112, a third bone 114,
a fourth bone 116, etc. The k-wire 104 may be inserted through the guide hole 32 and into
any suitable number of bones, such as, for example, a first bone 110, a second bone 112, and
a third bone 114.

[0068] FIG. 2 illustrates a surgical targeting guide 2b, in accordance with some
embodiments. The surgical targeting guide 2b is similar to the surgical targeting guides 2-2a
discussed above and similar description is not repeated herein. The surgical targeting guide
2b includes a handle 4b including a plurality of cutouts 70a, 70b configured to reduce the
weight of the handle 2b and/or to provide visual inspection of the alignment of the handle 4b

with one or more anatomical structures.

[0069] The handle 4b includes a second handle portion 10b defining a coupling
element 72 configured to fixedly couple a targeting tower 6b to the handle 4. The coupling
element 72 includes a protrusion 74 (e.g., a longitudinal tab) sized and configured to interface
with a coupling feature 76 (e.g., slot) formed on the surface 56 of a handle opening 54b defined
in the targeting tower 6b. Although embodiments are illustrated including a T-slot coupling
mechanism, it will be appreciated that the coupling element 72 and/or coupling feature 76
may include any suitable number and type of coupling mechanisms configured to couple the

targeting tower 6b to the handle 4b, such as, for example, a T-slot, a dovetail, etc.

[0070] In some embodiments, a second handle portion 10b defines one or more guide
holes 32a, 32b extending from a first surface 20a to a second surface 20b. The guide holes
32a, 32b are sized and configured to receive a guide element, such as a k-wire, guide pin,

guide rail, etc., therethrough. The guide holes 32a, 32b may be arranged on a common
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longitudinal axis (as illustrated) and/or may be offset with respect to each other. In some
embodiments, the guide holes 32a, 32b define parallel hole axes extending from the first
surface 20a to the second surface 20b, although it will be appreciated that the guide holes 32a,
32b may define non-parallel axes through the second handle portion 10b.

[0071] In some embodiments, the targeting tower 6b defines a handle opening 54b
sized and configured to receive the second handle portion 10b therethrough to couple the
targeting tower 6b to the handle 4b. The targeting tower 6b may be slideably coupled to the
second handle portion 10b until contacting a portion of the first handle portion 8b, which is
angled with respect to the second handle portion 10b and therefore prevents further movement
of the targeting tower 6b. The handle opening 54b may include one or more coupling features
76 configured to interface with coupling elements 72 formed on the second handle portion
10b to couple the targeting tower 6b to the handle 4b in a predetermined orientation and/or

prevent rotation of the targeting tower 6b with respect to the handle 4b.

[0072] In some embodiments, the targeting tower 6b defines a targeting opening 78.
The targeting opening 78 is sized and configured to allow access to the guide holes 32a, 32b
defined in the handle 4b when the targeting tower 6b is coupled to the handle 4b. In the
illustrated embodiment, the targeting opening 78 is sized similarly to the handle opening 54
but does not include a coupling feature 76. In the illustrated embodiment, the targeting
opening 78 extends through the coupling portion 46b of the targeting tower 6b such that the
coupling portion 46b defines a hollow square. It will be appreciated that, in some
embodiments, the handle opening 54 and the targeting opening 78 may be identical such that
the targeting tower 6b may be coupled to the handle 4b in two or more orientations. In some
embodiments, the targeting opening 78 may be a smaller opening configured to allow access
only to the guide holes 32a, 32b, although it will be appreciated that the larger, illustrated
opening allows a looser alignment fit between the targeting tower 6b and the handle 4b.
Further, although a single targeting opening 78 is illustrated, it will be appreciated that the
targeting tower 6b may define multiple targeting openings 78, such as, for example, multiple

targeting openings 78 each corresponding to a guide hole 32a, 32b formed in the handle 4b.

[0073]  Asillustrated in FIG. 2, in some embodiments, the guide holes 64a, 64b formed
in the targeting tower 6b are sized and configured to receive guide sleeves 80a, 80b
therethrough. The guide sleeves 80a, 80b may comprise parallel protuberances through which
one or more guide elements, such as k-wires or guide pins, are inserted. In some

embodiments, the guide sleeves 80a, 80b include a head 82 and a shaft 84 extending from the
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shaft 82. The head 82 includes a circumference greater than the circumference of the guide
holes 64a, 64b to provide a stop to the guide sleeves 80a, 80b. Each of the guide sleeves 80a,
80b may include a wire hole 86a, 86b extending from a proximal end 88a to a distal end 88b
of the guide sleeve 80a, 80b. The wire holes 82a, 82b define a hole axis parallel to a hole axis
defined by a corresponding guide hole 64a, 64b in the targeting tower 6b when the guide
sleeves 80a, 80b are inserted through the guide holes 64a, 64b. The wire holes 86a, 86b are
sized and configured to receive a k-wire, guide pin, and/or other guide element therethrough.
In some embodiments, the guide holes 64a, 64b are configured to receive one of a plurality of
guide sleeves 80a, 80b therethrough. Each of the plurality of guide sleeves 80a, 80b may
correspond to differently-sized surgical wires and may include a marking (e.g., color-coding,
wording, etc.) corresponding to the respectively sized surgical wire. In some embodiments,
the surgical targeting guide 2b provides a modular system allowing the guide sleeves 80a, 80b
to be inserted to different depths, such that the surgical targeting guide 2b can be used
obliquely while ensuring the guide sleeves 80a, 80b contact the bone prior to wire insertion.
In some embodiments, a user (such as a surgeon) may remove and/or insert one or more

guide sleeves 80a, 80b as desired.

[0074] The targeting tower 2b may be configured to accept similar, identical, and/or
different guide sleeves 80a, 80b in each of the guide holes 64a, 64b. In some embodiments,
pins and/or wires may be inserted directly through the holes formed in the targeting tower
6b, for example, as discussed above with respect to FIG. 1. In some embodiments, the guide
sleeves 80a, 80b may be omitted and may be replaced with fixed elongated pins configured to

provide similar functions as the guide sleeves 80a, 80b.

[0075] FIG. 3 illustrates a surgical targeting guide 2c, in accordance with some
embodiments. The surgical targeting guide 2c is similar to the surgical targeting guides 2-2b
discussed above, and similar description is not repeated herein. The surgical targeting guide
2¢ includes a handle 4c defining a plurality of openings 90a-90h (collectively “openings 90”)
through a first handle portion 8c. The openings 90 are configured to reduce the weight of the
handle 4c and/or to allow visual inspection of alignment of the handle 4c with respect to one

or more anatomical features.

[0076] The second handle portion 10c and the targeting tower 6c define a dovetail
coupling arrangement. The second handle portion 10c defines a plurality of dovetail slots 92a,
92b sized and configured to receive a dovetail tab 94 extending from a proximal end 42a of

the targeting tower 6¢. The second handle portion 10c includes a first dovetail slot 92a on a
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first side and a second dovetail slot 92b on a second side, allowing the targeting tower 6¢ to

be coupled to the handle 4c in at least two orientations.

[0077] In some embodiments, the targeting tower 6¢ defines a tool hole 64c adjacent
to a proximal end 42a of the targeting tower 6¢. The tool hole 64c may be sized and configured
to receive a tool therein to allow coupling and/or decoupling of the targeting tower 6¢ to the
handle 4c. In some embodiments, the tool hole 64c may function as a guide hole and may be

sized and configured to receive a guide element, such as a k-wire or guide pin, therethrough.

[0078]  Asillustrated in FIG. 3, in some embodiments, the guide holes 32a, 32b defined
by the second handle portion 10c are sized and configured to receive guide sleeves 80c, 80d
therethrough. The guide sleeves 80c, 80d may be configured to receive guide elements, such
as k-wires, therethrough. The guide sleeves 80c, 80d are each configured to guide insertion
of a k-wire into one or more bones after aligning the surgical targeting guide 2c with one or
more anatomical features using guide pins 102a, 102b inserted through the guide sleeves 80a,
80b.

[0079] As illustrated in FIG. 4, in some embodiments, a contoured soft tissue guard
96 may be coupled to a surgical targeting guide, such as the surgical targeting guide 2c. The
contoured soft tissue guard 96 includes a body 98 defining one or more openings. The
openings may be sized and configured to receive a coupling element, such as a guide sleeve
80c, 80d, therethrough. The body 98 of the soft tissue guard 96 is configured to interface with
soft tissue at a surgical site to improve stability of the surgical targeting guide 2c, reduce
angulation of the handle 4c with respect to a target site, and/or provide additional
functionality, such as alignment, soft tissue protection, etc. The soft tissue guard can be
configured for use in conjunction with the targeting tower 6¢ or for use without the targeting

tower 6c¢.

[0080] FIG. 5illustrates an embodiment of a surgical targeting guide 2d, in accordance
with some embodiments. The surgical targeting guide 2d is similar to the surgical targeting
guide 2¢ discussed above, and similar description is not repeated herein. The surgical targeting
guide 2d includes a handle 4d having a second handle portion 10d defining a slot 33 sized and
configured to receive one or more guide sleeves 80c, 80d therethrough. The slot 33 is
configured to allow the guide sleeves 80c, 80d to be positioned through the second handle
portion 10d at variable longitudinal positions. In some embodiments, the variable

longitudinal position may be fixed by a friction fit with the head 82 of a respective guide sleeve
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80c, 80d against the surface of the second handle portion 10d and/or maintained by a separate
element, such as, for example, a soft tissue guard 96a coupled to the second handle portion
10d (as discussed in greater detail below). In some embodiments, the handle 4d includes a
plurality of cutouts 70a, 70b and a divot 71 configured to reduce the weight of the handle 4d
and/or facilitate gripping of the handle 4d.

[0081] As illustrated in FIG. 5, a soft tissue guard 96a may be coupled to a handle 4d
of a surgical targeting guide 2d independent of a targeting tower. The surgical targeting guide
2d may include one or more holes sized and configured to receive a guide sleeve 80a, 80b
therethrough. In some embodiments, one or more support elements 99a, 99b may be
configured to couple to the second handle portion 10d to provide support to the soft tissue
guard 96a and/or the handle 4d. The support elements 99a, 99b may be integrally formed
with the soft tissue guard 96a and the soft tissue guard 96a may be coupled to the handle 4d
by slideably interfacing longitudinal tabs 94a, 94b formed on the support elements 99a, 99b
with slots 92a, 92b, such as T-slots, formed in the handle 4d. In other embodiments, the
support elements 99a, 99b may be separate elements that can be independently coupled to the
handle 4d.

[0082] FIG. 8 illustrates a surgical targeting guide 2e including a removable targeting
pin 24e, in accordance with some embodiments. The surgical targeting guide 2e is similar to
the surgical targeting guides 2-2d discussed above, and similar description is not repeated
herein. The surgical targeting guide 2e includes a handle 4e having a targeting tower 6e fixedly
coupled to and/or formed integrally with a distal end 12b. The targeting tower 6e includes an
opening (similar to the opening 54 illustrated in FIG. 37) sized and configured to receive a
targeting pin 24e therethrough. It will be appreciated that rotation of the targeting pin 24e
within the targeting tower 6e does not change the targeting trajectory of the guide hole 32 and
therefore anti-rotation features may be omitted from the opening in the targeting tower 6e

and/or on the targeting shaft 26e.

[0083] In some embodiments, the targeting tower 6e is configured to receive one of a
plurality of targeting pins therethrough. For example, FIGS. 9 and 10 illustrate two
embodiments of targeting pins 24e_1, 24e_2 that may be inserted through the opening defined
in the targeting tower 6e. Each of the targeting pins 24e_1, 24e_2 includes a head 30 and a
targeting shaft 26e_1, 26e_2. The length of each of the targeting shafts 26e_1, 26e_2 may
correspond to different anatomical lengths and/or positions and may be selected by a user,

e.g., a surgeon, during an operation to match the anatomy of a specific patient. In some
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embodiments, the diameter of each of the targeting shafts 26e_1, 26e_2 are equal such that
any of the targeting pins 24e_1, 24e_2 may be coupled to the targeting tower 6e through any
of the respective guide holes 64a, 64b.

[0084] FIGS. 12-17 illustrate a set of surgical tools configured to be used in one or
more surgical techniques utilizing the surgical targeting guides described above, such as, for
example, a lapidus surgical technique. FIGS. 12 and 13 illustrate bone plates 200a, 200b.
Bone plate 200a includes a body 202a defining a plurality of variable angle fastener holes
204a-204d and at least one compression slot 206. The bone plate 200b includes a body 202b
defining having one or more contours or curves configured to match a predetermined
anatomical structure. Similar to bone plate 200a, bone plate 200b includes a plurality of
variable angle fastener holes 204a-204e and at least one compression slot 206. Bone plate 200b
further includes a first body portion 208, a second body portion 210, and a third body portion
212. The second body portion 210 is coupled to the first body portion 208 by an offset portion
214 that positions the second body portion 210 in a plane above or below the first body portion
208. The third body portion 212 extends from the first body portion 208 perpendicular to an
axis of'the first and second body portions 208, 210. The third body portion 212 defines at least
one of the variable angle fastener holes 202e. Although specific embodiments are illustrated,
it will be appreciated that a set of surgical tools for use in one more surgical techniques, such
as, for example, various bone plates available from Wright Medical Technology under the

brand name Ortholoc™ 2.

[0085] FIG. 14 illustrates a surgical distractor 300, in accordance with some
embodiments. The surgical distractor 300 includes a first handle 302a and a second handle
302b extending from a proximal end 304a to a distal end 304b and coupled in a scissor-like
arrangement. Each of the first handle 302a and the second handle 302b include a coupling
head 306a, 306D at a distal end 304b thereof. The coupling heads 306a, 306b each include a
body 308 defining an opening 310 extending therethrough sized and configured to receive a

guide element, such as a k-wire, pin, etc., therethrough.

[0086] In some embodiments, the surgical distractor 300 includes a ratcheting
assembly 312 configured to provide ratcheting separation of the coupling heads 306a, 306b.
The ratcheting assembly 312 includes a first ratcheting gear 314 coupled to the first handle
304a and a second ratcheting gear 316 coupled to the second handle 304b. As discussed in
greater detail below, the surgical distractor 300 is configured to provide distraction of a first

bone and a second bone during a surgical procedure.
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[0087] FIG. 15 illustrates various elements of a joint preparation instrument 400, in
accordance with various embodiments. The joint preparation instrument 400 includes a
handle 402 configured to releasably and selectively couple to various head elements 404a-
404c. Each of the head elements 404a-404c are configured to perform joint preparation, such
as, for example, a curette 404a configured to remove cartilage within a joint space and/or
osteotomes 404b, 404c configured to provide feathering of a bony surfaces within a joint.
Although specific embodiments are illustrated herein, it will be appreciated that any suitable
head element may be coupled to the handle 402 to allow preparation of a surgical site during

a surgical procedure.

[0088] FIG. 16 illustrates a clamp 500 configured to releasably couple a first bone to a
second bone, in accordance with some embodiments. The bone clamp 500 includes a
ratcheting barrel portion 502 and a hook portion 504. The ratcheting barrel portion 502
includes a barrel head 506 configured to interface with a first bone. The barrel head 506
includes a contact head 518 defining a guide hole 508 sized and configured to receive a guide
element, such a k-wire, therethrough. In some embodiments, the ratcheting barrel portion
502 includes an angle rotation element 520 configured to provide rotation of the barrel head
506 with respect to a ratcheting element 510. The hook portion 504 includes a body 512
defining a ratcheting opening 514 sized and configured to receive the ratcheting element 510
therethrough. A hook 516 extends from the body 512 and is sized and configured to interface
with a second bone. As discussed below, in operation, the bone clamp 500 is configured to
reduce the distance between two anatomical structures (e.g., bones) until a desired angle is

achieved and/or to perform a de-rotation procedure of one or more anatomical structures.

[0089] FIG. 17 illustrates a depth gauge 600 configured to provide a depth
measurement corresponding to a length of a fixation screw required during a surgical
procedure, as discussed in greater detail below. The depth gauge 600 includes a body 602
having a distal nose 604. The distal nose 604 defines an opening sized and configured to
receive a k-wire (or other guide element) therethrough. The k-wire extends into a slot 608
defined in the body 602. A plurality of depth markings 610 provide a depth indication

corresponding to the length of a fixation screw required during a surgical procedure.

[0090] FIGS. 18-35 illustrate various steps of a method of performing a lapidus
surgical technique using the instruments illustrated in FIGS. 1-17, in accordance with some
embodiments. In various embodiments, a medial incision is made in the first

metatarsophalangeal (MT) joint. The medial first MT is exposed. A separate incision can be
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made to release the sesamoid first MT ligament to free up the sesamoids. In some
embodiments, the medial eminence is not removed until correct alignment of the first

metatarsal is achieved.

[0091] Insome embodiments, a dorsomedial approach is planned to the proximal first
TMT, for example, just medial to the EHL tendon. The approach can extend 2-2.5 cm on
either side of the TMT. A skin incision is created while identifying and protecting any
overlying neurovascular structures. The incision may be deepened through the fascial layers
to the dorsal capsule of the TMT. Blunt dissection may be used to release the EHL off the
TMT and retract the tendon laterally. The location of the first TMT joint may be confirmed
either directly or using fluoroscopy. In some embodiments, a capsulotomy of the first TMT
is performed to expose the entire joint, including complete exposure of the plantar and lateral

aspects of the joint.

[0092] FIGS. 18-23 illustrate various steps of preparing a TMT joint, in accordance
with some embodiments. As illustrated in FIG. 18, a first pin or wire 702a, such as a threaded
Steinmann pin, is inserted into a bone at a surgical site 100, such as the medial cuneiform
112, at a predetermined position, such as, for example, approximately 4 mm proximal to the
TMT joint. To ensure all inserted pins are parallel, and as illustrated in FIG. 19, a distractor
300 is coupled to the first pin 702 in the medial cuneiform by sliding the first pin 702 through
a first opening 310a formed in a first head 306a of the distractor 300. The distractor 300 is
opened to a desired position over the base of the first metatarsal 110 at a predetermined
position, such as, for example, approximately 4 mm distal to the TMT joint. A second pin
702b, such as a second threaded Steinmann pin, is inserted through a second hole 310b or
wire guide formed through a second head 306b of the distractor and into the base of the first

metatarsal 114.

[0093] In some embodiments, after inserting the first and second pins 702a, 702b, the
distractor 300 is actuated to distract the joint 111 to a predetermined distance, such as, for
example, approximately 10 mm to 15 mm. In some embodiments, one or more tools included
in a joint preparation kit 400 (FIG. 15) may be used to prepare the distracted joint 111. For
example, in some embodiments, macro joint preparation may include use of a osteotome
404b, 404c and disposable handle 402 to remove articular cartilage in its entirety from the
TMT joint. In some embodiments, cartilage is removed completely from the joint’s plantar

lateral aspect. As another example, in some embodiments, micro joint preparation includes
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use of a straight or bent curette 404a with a disposable handle to remove any remaining

cartilage, while minimizing first metatarsal shortening.

[0094] In some embodiments, the first TMT joint is “feathered,” for example, using
an osteotome 404b, 404c, to increase the bony surfaces. Multiple small holes may be formed
to perforate the subchondral plate on both adjoining surfaces, for example, using a drill or
other suitable instrument. The first metatarsal may be reduced such that it is parallel with the

second metatarsal and to close the intermetatarsal (IM) angle.

[0095] FIGS. 24-32 illustrate various steps of reduction and alignment of the TMT
joint, in accordance with some embodiments. In some embodiments, a k-wire 706a is inserted
targeting the center of the first metatarsal head 110 such that the axis of the k-wire 706a is
perpendicular to the first metatarsal shaft (see FIG. 24). A drill 704 or other instrument, in
conjunction with a drill bit 705, burr, etc., may be used to form a hole in the first metatarsal

110 sized and configured to receive the k-wire 706a.

[0096] In some embodiments, a hook portion 504 of a clamp 500 is configured and
used to capture the second metatarsal head 116 (see F1G. 25) through the incision previously
made for the lateral soft tissue release and/or a stab incision if a lateral incision was not made.
In some embodiments, the hook 516 is inserted into the incision at an angle to push it over

the top of the second metatarsal 116.

[0097] In some embodiments, the clamp 500 includes a rotational member 520
coupled to and/or formed integrally with a ratcheting barrel portion 502. The ratcheting
barrel portion 502 of the clamp 500 is slideably coupled to k-wire 706a previously inserted
through the head of the first metatarsal 110 (see FIGS. 26-27). The ratcheting element 510 of
the clamp 500 is coupled to the hook portion 504 and the distance between the ratcheting
barrel portion 502 and the hook portion 504 is reduced from a first angle 708a until the desired
IM angle 708b is achieved (see FIGS. 28-30).

[0098] In addition to reducing the distance between the ratcheting barrel portion 502
and the hook portion 504 to achieve the desired IM angle 708b, the rotating member 520 of
the ratcheting barrel portion 502 is configured to rotate the first metatarsal 110 (in the frontal
plane) until the sesamoids are positioned at a predetermined location under the metatarsal
head (see FIGS. 31-32). Rotation of the first metatarsal 110 may occur simultaneously and/or
sequentially with reduction of the distance between the ratcheting barrel portion 502 and the
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hook portion 504. The first metatarsal 110 may be rotated from a first angle 708 to a second
angle 710.

[0099] FIGS. 33-34 illustrate various steps of interfragmentary fastener placement, in
accordance with some embodiments. A surgical targeting guide, such as any of the surgical
targeting guides 2-2e described and illustrated in conjunction with FIGS. 1-11, is configured
to position a guide element for a fastener. As discussed above, a first guide pin 102a and a
second guide pin 102b are inserted into the guide holes 64a, 64b defined by a targeting tower
6. The surgical targeting guide 2 is positioned at the desired entry point and, in an optional
step, an appropriate targeting guide pin 24e_1, 24e_2 may be selected. In some embodiments,
the guide pins 102a, 102b are viewed under fluoroscopy to confirm targeting of the center of
the middle cuneiform 114. Fluoroscopy may also be used to ensure that the surgical targeting
guide 2 is straight by aligning a tip 27 of the targeting shaft 26 between the two guide pins
102a, 102b. Aligning the tip 27 of the targeting shaft 26 between the two guide pins 102a,
102b ensures that the desired trajectory is achieved. With the correct alignment confirmed, a

fastener guide wire, e.g. k-wire 104, is driven into the intermediate cuneiform 116.

[0100] In some embodiments, the surgical targeting guide 2 is removed from the
surgical site and a depth gauge 600 (see FIG. 17) is used to measure a fastener length required.
A pilot hole may be prepared using a drill 704 and the k-wire 104. Using the k-wire 104 as a
guide, a suitable fastener, such as a 4.0 mm screw, is placed across the 1st TMC fusion site
and into the intermediate cuneiform 116 using any suitable drive, such as a driver and
ratcheting handle. In some embodiments, additional compression of the TMC fusion site may
be achieved through the compression slot features on a bone plate coupled to the site, as

described in greater detail below.

[0101] FIG. 35 illustrates a bone plate 200a coupled to the TMC fusion site, in
accordance with some embodiments. In various embodiments, a suitable bone plate 200a may
be selected from multiple options and designs, such as, for example, the bone plates 200a,
2000 illustrated in FIGS. 12-13. In some embodiments, the bone plates 200a are left/right
specific and/or have plantar steps to maintain an anatomical fit across the 1st TMT joint. In
some embodiments, the plantar steps have a smooth dorsal transition to prevent soft tissue
irritation. In some embodiments, a bone plate 200b includes a medial out of plane locking
screw hole for placement of a screw from the first metatarsal to the second metatarsal for

additional stability.
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[0102] In some embodiments, a bone plate 200a is placed dorso-medial over the first
TMT joint such that the compression slot is distal to the joint and completely clears the joint
space. In some embodiments, provisional fixation of a bone plate 200a may be achieved by
placing one or more temporary fixation pins 706a, 706b proximal and/or distal to the joint in
any plate fastener hole 204a-204d. In some embodiments, the bone plate 200a includes one
or more locking fastener holes 204a-204d configured to receive on-axis and/or angled
fasteners therein. When using a locking fastener on-axis with the bone plate 200a, a locking
drill guide may be threaded into the locking hole 204a-204d and a drill may be inserted
through the locking drill guide to an appropriate depth, for example, as determined by use of
a depth gauge. A fastener, such as a locking and/or non-locking fastener may be inserted

through one or more of the fastener holes 204a-204d defined by the bone plate.

[0103] In some embodiments, proximal temporary fixation pins are removed from
additional fastener holes 204a-204d in the plate and locking and/or non-locking fasteners are
inserted through the additional fastener holes 204a-204d. Once proximal fixation is achieved,
a hole may be drilled at the furthest distal point on the compression slot 206. A non-locking
fastener may be inserted through the compression slot 206 until fully seated into the bone
plate 202a. Compression across the fusion site is created as the fastener travels to the center
of the compression slot 206. Additional fasteners, such as locking and/or non-locking
fasteners, may be inserted into fastener holes defined by the bone plate 200a on a second side
of the joint to fix the compression created by the non-locking fastener inserted through the

slot.

[0104] In some embodiments, one or more locking and/or non-locking fasteners
provide polyaxial locking capabilities. To engage a locking screw off-axis to the plate threads,
a polyaxial drill guide may be placed into the desired locking hole 204a-204d to provide a

pilot hole formed at an angle with respect to a central axis of the fastener hole 204a-204d.

[0105] Although the subject matter has been described in terms of exemplary
embodiments, it is not limited thereto. Rather, the appended claims should be construed
broadly, to include other variants and embodiments, which may be made by those skilled in

the art.
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CLAIMS

‘What is claimed is:

1. A targeting guide, comprising;

a handle defining a targeting hole; and

a targeting tower configured to be coupled to the handle, the targeting tower defining
at least a first guide hole and a second guide hole, wherein each of the first and second guide
holes are sized and configured to receive a respective first guide pin and second guide pin
therethrough, and wherein the first and second guide pins are configured to indicate

alignment of a k-wire inserted through the targeting hole defined by the handle.

2. The targeting guide of claim 1, comprising a targeting pin configured to be coupled to

the handle, wherein the targeting pin defines the targeting hole.

3. The targeting guide of claim 2, wherein the targeting pin comprises a head and a
targeting shaft, wherein the targeting shaft extends at a non-zero angle with respect to the
handle.

4, The targeting guide of claim 3, wherein the targeting tower defines an opening sized
and configured to slideably couple the targeting tower to the targeting shaft of the targeting

pin.

5. The targeting guide of claim 4, wherein at least one of the opening defined by the

targeting tower and the targeting shaft comprise an anti-rotation feature.

6. The targeting guide of claim 1, wherein the at least one guide hole is sized and

configured to receive a guide sleeve therein.

7. The targeting guide of claim 1, wherein the handle comprises a first handle portion
and a second handle portion, wherein the second handle portion is coupled to a distal end of

the first handle portion at a predetermined, non-zero angle.
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8. The targeting guide of claim 1, wherein the handle is configured to be coupled to the
targeting tower by a slot formed on a first one of the handle or the targeting tower and a tab

formed on a second one of the handle or the targeting tower.

9. The targeting guide of claim 1, comprising a soft tissue guard configured to be coupled

to the handle.

10.  The targeting guide of claim 9, wherein the soft tissue guard defines at least one hole

sized and configured to receive a targeting pin therethrough.

11. A kit, comprising:
a targeting guide, comprising:
a handle; and
a targeting tower coupled to the handle, the targeting tower defining a first
guide hole, a second guide hole, and a targeting pin hole, wherein each of the first and second
guide holes are sized and configured to receive a respective first guide pin and second guide
pin;
at least one first targeting pin comprising a first head and a first targeting shaft having
a first length; and
at least one second targeting pin comprising a second head and a second targeting shaft
having a second length, wherein a circumference of the at first targeting shaft and a
circumference of the second targeting shaft are equal, wherein each of the at least one first
targeting pin and the at least one second targeting pin are configured to be slideably received
within the targeting pin hole defined in the targeting tower, and wherein each of the at least
one first targeting pin and the at least one second targeting pins are configured to position a
k-wire inserted through a guide hole defined therethrough parallel to and out of plane of the

first and second guide pins.

12.  The kit of claim 11, wherein the targeting pin hole defines a first anti-rotation feature
and each of the at least one first targeting pin and the at least one second targeting pin define

a complimentary secondary anti-rotation feature.
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13.  The kit of claim 11, wherein the first and second guide holes are each sized and

configured to receive a guide sleeve therein.

14.  The kit of claim 11, wherein the handle comprises a first handle portion and a second
handle portion, wherein the second handle portion is coupled to a distal end of the first handle

portion at a predetermined, non-zero angle.

15.  The kit of claim 11, wherein the handle is configured to be coupled to the targeting
tower by a slot formed on a first one of the handle or the targeting tower and a tab formed on

a second one of the handle or the targeting tower.

16.  The kit of claim 11, comprising a soft tissue guard configured to be coupled to the
handle.

17.  The kit of claim 11, wherein the soft tissue guard defines at least one hole sized and
configured to receive the at least first targeting pin or the at least one second targeting pin
therethrough.

18. A method of using a targeting guide, comprising;

positioning a targeting guide adjacent to a target site, the targeting guide comprising a
handle defining a targeting hole and a targeting tower coupled to the handle, the targeting
tower defining at least a first guide hole and a second guide hole;

inserting a first guide pin through the first guide hole and a second guide pin through
the second guide hole;

aligning the first guide pin and the second guide pin with one or more structures at the
target site;

aligning the first guide pin and the second guide pin with the targeting hole; and

inserting a guide element through the targeting hole into at least a first bone portion

and a second bone portion at the target site.

19.  The method of using the targeting guide of claim 18, comprising coupling the targeting
tower to a targeting shaft of a targeting pin coupled to the handle prior to positioning the

surgical guide adjacent to the surgical site.
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20.  The method of using the targeting guide of claim 18, wherein aligning the first guide
pin and the second guide pin with the targeting hole comprises aligning a tip of a targeting
shaft of a targeting pin defining the targeting hole between the first guide pin and the second

guide pin.
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