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ADJUSTABLE IMPLANT AND INSERTION TOOL

Cross-Reference to Related Applications

[0001] The present application claims the benefit of and priority to U.S. Provisional

Patent Application Serial No. 61/825,1 17 filed on May 20, 2013, the entire contents of which

are incorporated herein by reference.

Background

1. TechnicalField

[0002] The present disclosure relates to a device for use in orthopedic surgeries and, more

specifically, to an adjustable implant, an insertion tool for an adjustable implant, and a

method for inserting an adjustable implant into an intervertebral space.

2. Discussion of Related Art

[0003] Adjustable implants may serve to stabilize adjacent vertebral elements, thereby

facilitating the development of a boney union between them and thus long term spinal

stability. Stresses acting upon the human backbone (or "vertebral column") may result in a

variety of problems or disease states.

[0004] For example, intervertebral discs have a high propensity to degenerate. Overt or

covert trauma occurring in the course of repetitive activities disproportionately affects the

more highly mobile areas of the spine. Disruption of a disc's internal architecture leads to

bulging, herniation, or protrusion of pieces of the disc and eventual disc space collapse. Any

resulting irritation (e.g., mechanical or chemical) of surrounding neural elements (e.g., spinal

cord and nerves) may cause pain that is attended by varying degrees of disability. In

addition, loss of disc space height relaxes tension on the longitudinal spinal ligaments,

thereby contributing to varying degrees of spinal instability such as spinal curvature.



[0005] The time-honored method of addressing the issues of neural irritation and

instability resulting from severe disc damage have largely focused on removal of the

damaged disc and fusing the adjacent vertebral elements together. Removal of the disc

relieves the mechanical and chemical irritation of neural elements, while osseous union (i.e.,

bone knitting) solves the problem of instability.

[0006] While cancellous bone appears ideal to provide the biologic components

necessary for osseous union to occur, it does not initially have the strength to resist the

tremendous forces that may occur in the intervertebral disc space, nor does it have the

capacity to adequately stabilize the spine until long term boney union occurs. For these

reasons, interbody fusion using bone alone may have an unacceptable rate of bone graft

migration, expulsion, or nonunion due to structural failures of the bone or residual degrees of

motion that retard or prohibit boney union. Intervertebral prostheses in various forms have

therefore been used to provide immediate stability and to protect and preserve an

environment that fosters growth of grafted bone such that a structurally significant boney

fusion can occur.

[0007] Limitations of present-day intervertebral implants can be significant and

revolve largely around the marked variation in disc space shape and height which results

from either biologic variability or pathologic change. For example, if a disc space is 20 mm

in height, a circular implant bridging this gap requires a minimum height of 20 mm just to

contact the end plate of the vertebral bone. Generally, end plate disruption must occur to

allow a generous boney union, meaning that an additional 2-3 mm must be added on either

end, resulting in a final implant size of 24-26 mm. During implantation from an anterior

approach (i.e., from the front of the body), excessive retraction (i.e., pulling) is often required

on the great blood vessels which may damage the great blood vessels resulting in vascular

tears or thrombosis. On the other hand, during a posterior approach, large implant diameters



may require excessive traction on neural elements for adequate placement, even if all

posterior boney elements are removed. In some instances, an adequate implant size cannot be

inserted posteriorly, particularly if there is a significant degree of ligamentous laxity

requiring higher degrees of distraction to obtain stability by tightening the annular

ligamentous tension band. Compromising on implant size risks sub-optimal stability or a

loose implant, which has a greater chance for migration within or expulsion from the disc

space. The alternative of excessively retracting neural elements to facilitate a posterior

implant application may result damage to the neural elements.

[0008] Therefore, a need exists for an adjustable implant that can be inserted in a

collapsed position in order to prevent over retraction of the anatomy or substandard implant

sizing and once the implant is in place be expanded to fill the anatomical space appropriately.

Summary

[0009] In an aspect of the present disclosure, an adjustable spinal implant includes a

lower body, an upper body, a locking pawl, and a locking key. The upper and lower bodies

are pivotally moveable relative to one another between a collapsed position and an expanded

position. The upper body includes a locking flange extending towards the lower body. The

locking pawl is coupled to the lower body and is moveable between a locked position and an

unlocked position. In the locked position, the upper and lower bodies are fixed relative to

one another. In the unlocked position, the upper and lower bodies are pivotable relative to

one another. The locking flange may extend adjacent a distal end of the upper body.

[0010] In aspects, locking flange defines a locking slot that receives a portion of the

locking key. The locking key may include a distal ball that is received within the locking slot

to fix the locking key in the locked position. The locking pawl may define an opening that

receives the locking key therethrough.



[0011] In some aspects, the locking key includes a keyed ring that abuts a proximal face

of the locking pawl to prevent the locking key from passing through the opening. The

locking key may be rotatable within the opening between a first radial position, such that the

locking key is in the locked state, and a second radial position, such that the locking key is in

the unlocked state. The keyed ring may define a key slot in a circumference thereof that

limits the rotation of the locking key within the opening between the first and second radial

positions.

[0012] In particular aspects, the locking key includes a retention ring that is positioned

distal to the keyed ring. The locking pawl may define a transverse passage that is in

communication with the opening. The locking pawl may include a retention pin that is

received within the transverse passage which engages the retention ring to prevent the

retention ring from passing through the locking pawl.

[0013] In certain aspects, the implant includes biasing members that urge the locking

pawl towards the locked position. The biasing members may be secured relative to a surface

of the lower body opposing the upper body and the locking pawl may include biasing fingers

that extend from a proximal face thereof that are positioned over the biasing members.

[0014] In aspects, the lower body includes lower sidewalls that extend towards the upper

body and the upper body includes upper sidewalls that extend towards the lower body. The

lower sidewalls may engage the upper sidewalls when the implant is in the collapsed position

and the lower sidewall may be spaced apart from the upper sidewalls when the implant is in

the expanded position.

[0015] In some aspects, a proximal face of the locking flange includes teeth and a distal

face of the locking pawl includes teeth opposing the teeth of the locking flange. In the locked

state of the locking key the teeth of the locking flange and the teeth of the locking pawl are



engaged with each other to prevent the upper and lower bodies from moving relative to one

another and in the unlocked state of the locking key the teeth of the locking flange may be

slidable over the teeth of the locking pawl to permit the upper and lower bodies to move

relative to one another. In the unlocked state of the locking key, the upper and lower bodies

may be moveable away from one another. In the unlocked state of the locking key, the upper

and lower bodies may be prevented from moving towards one another.

[0016] In another aspect of the present disclosure, an implant insertion tool includes a

locking rod, a spreading rod, an upper section, a lower section, and a thumb wheel. The

spreading rod includes proximal and distal ends and an elongate body therebetween. The

upper section defines an upper channel that receives a portion of the locking rod. The lower

section includes a proximal portion, an elongate portion extending from the proximal portion,

and a distal portion. The elongate and distal portions define a lower channel that receives a

portion of the spreading rod therein. The thumb wheel is disposed over the elongate portion

of the lower section and is engaged with the proximal end of the spreading rod.

[0017] In aspects, the spreading rod includes a rod guide that is positioned adjacent the

distal end thereof. The rod guide may define a rod passage that receives a portion of the

locking rod therethrough. The thumb wheel may define a threaded passage that is threadably

engaged with the proximal end of the spreading rod such that the rotation of the thumb wheel

longitudinally translates the spreading rod within the lower channel.

[0018] In some aspects, the upper section defines a locking recess in an outer surface

thereof that is in communication with the upper channel. The locking recess may include a

proximal transport portion, a distal locking portion, and an engagement portion therebetween.

The locking rod may include a proximal engagement end that is disposed in the locking

recess formed in the upper section. The proximal engagement end may extend orthogonal to



a longitudinal axis defined by the lower portion. The locking rod may include a distal end

that is extendable beyond the distal end of the spreading rod. The distal end of the locking

rod may be configured to engage a locking key of an implant to transition the locking key

between locked and unlocked states.

[0019] In particular aspects, the tool includes a cap that defines a threaded hole. The

threaded hole may engage the proximal portion of the lower section to retain the thumb wheel

over the elongate portion of the lower section.

[0020] In yet another aspect of the present disclosure, a method of expanding an implant

includes positioning an adjustable implant in an intervertebral space, pivoting a distal end of

the upper body and a distal end of the lower body away from one another, and transitioning a

locking key to a locked state. The adjustable implant may be any of the adjustable implants

disclosed herein. The locking pawl may ratchet between locked and unlocked positions as

the upper and lower bodies pivot away from one another. Transitioning the locking key to

the locked state includes fixing the locking pawl in the locked position to fix the upper and

lower bodies relative to one another.

[0021] In aspects, pivoting the distal ends of the upper and lower bodies away from one

another includes inserting an insertion tool in a passage defined by the upper and lower

bodies. The insertion tool may be any of the insertion tools disclosed herein.

[0022] In some aspects, the method includes capturing a portion of the lower body within

a cutout defined in a distal portion of the insertion tool such that the implant is longitudinally

fixed relative to the insertion tool. The method may include translating a spreading rod of the

insertion tool into the passages to pivot the distal ends of the upper and lower bodies away

from one another. Translating the spreading rod may include engaging the upper body with a

rod guide to pivot the distal ends of the upper and lower bodies away from one another.



Translating the spreading rod may include rotating a thumb wheel that is threadably coupled

to a proximal end of the spreading rod.

[0023] In particular aspects, translating the locking key to the locked state includes

rotating the locking key. The method may include engaging the locking key with a locking

rod of an insertion tool. Transitioning the locking key to the locked state may include

rotating the locking rod to rotate the locking key. Engaging the locking key may include

receiving a proximal end of the locking key in a recess defined in a distal end of the locking

rod.

[0024] In certain aspects, engaging the locking key includes rotating a proximal

engagement end of the locking rod that is disposed within a transport portion of a locking

recess defined in an upper section of the insertion tool in a first radial direction and sliding

the proximal engagement end of the locking rod within an engagement portion of the locking

recess until the locking rod is engaged with the locking key. The engagement portion may be

positioned distal to the transport portion. Transitioning the locking key to the locked state

may include rotating the locking rod within a locking portion of the locking recess in the first

radial direction. The locking portion may be positioned distal to the engagement portion.

The method may include disengaging the locking rod from the proximal end of the locking

key by translating the proximal engagement portion proximally within the locking portion of

the locking recess.

[0025] In aspects, the method includes limiting the rotation of the locking key with a

keyed ring of the locking key engaging a stop pin that is coupled to the locking pawl.

[0026] In still another aspect of the present disclosure, a system for stabilizing adjacent

vertebral elements includes an adjustable spinal implant and an insertion tool. The adjustable



spinal implant may be any of the adjustable spinal implants disclosed herein and the insertion

tool may be any of the insertion tools disclosed herein.

[0027] In another aspect of the present disclosure, a kit includes an adjustable spinal

implant and an insertion tool. The adjustable spinal implant may be any of the adjustable

spinal implants disclosed herein and the insertion tool may be any of the insertion tools

disclosed herein.

[0028] Further, to the extent consistent, any of the aspects described herein may be used

in conjunction with any or all of the other aspects described herein.

Brief Description of the Drawings

[0029] Various aspects of the present disclosure are described hereinbelow with reference

to the drawings, which are incorporated in and constitute a part of this specification, wherein:

[0030] FIG. 1 is a perspective view of an exemplary implant provided in accordance with

the present disclosure in a collapsed position;

[0031] FIG. 2 is an exploded perspective view of the implant of FIG. 1 with the parts

thereof separated;

[0032] FIG. 3 is a side cross-sectional view taken along the section line 3-3 of FIG. 1;

[0033] FIG. 4 is another perspective view of the implant of FIG. 1 in an expanded

position with a locking key in an unlocked state;

[0034] FIG. 5 is an enlarged view of the area of detail of FIG. 4;

[0035] FIG. 6 is a side cross-sectional view of the implant of FIG. 4;



[0036] FIG. 7 is a perspective view of the implant of FIG. 1 in an expanded position with

the locking key in a locked state;

[0037] FIG. 8 is an enlarged view of the area of detail of FIG. 7;

[0038] FIG. 9 is a side cross-sectional view of the implant of FIG. 7;

[0039] FIG. 10 is a perspective view of an exemplary insertion tool provided in

accordance with the present disclosure;

[0040] FIG. 1 1 is an exploded perspective view of the insertion tool of FIG. 10 with the

parts thereof separated;

[0041] FIGS. 12A, 13A, and 14A are a progression of side views of the insertion tool of

FIG. 10 with a portion of a distal end thereof cutaway and engaged with an exemplary

implant to transition the implant from an unlocked collapsed position to a locked expanded

position; and

[0042] FIGS. 12B, 13B, and 14B are enlarged views of the areas of detail of FIGS. 12A,

13A, and 14A respectively.

Detailed Description

[0043] Embodiments of the present disclosure are now described in detail with reference

to the drawings in which like reference numerals designate identical or corresponding

elements in each of the several views. As used herein, the term "clinician" refers to a doctor,

a nurse, or any other care provider and may include support personnel. Throughout this

description, the term "proximal" will refer to the portion of the device or component thereof

that is closer to the clinician and the term "distal" will refer to the portion of the device or

component thereof that is farther from the clinician. In addition, the term "cephalad" is used



in this application to indicate a direction toward a patient's head, whereas the term "caudad"

indicates a direction toward the patient's feet. Further still, for the purposes of this

application, the term "lateral" indicates a direction toward a side of the body of the patient,

i.e., away from the middle of the body of the patient. The term "posterior" indicates a

direction toward the patient's back, and the term "anterior" indicates a direction toward the

patient's front. Additionally, in the drawings and in the description that follows, terms such

as front, rear, upper, lower, top, bottom, and similar directional terms are used simply for

convenience of description and are not intended to limit the disclosure.

[0044] Referring to FIG. 1, an exemplary embodiment of an adjustable spinal implant 10

in accordance with the present disclosure includes an upper body 20 and a lower body 30.

The spinal implant 10 has a collapsed position (FIG. 1) where a distal end of the upper body

20 is adjacent a distal end of the lower body 30 thereby facilitating insertion of the spinal

implant 10 into an intervertebral space. Once the spinal implant 10 is positioned within the

intervertebral space, the spinal implant 10 is adjusted and locked in an expanded position

(FIG. 7) where the distal end of the upper body 20 is spaced-apart from the distal end of the

lower body 30. The upper and lower surfaces 21, 3 1 may be arcuate between the proximal

and distal ends of the upper and lower body 20, 30, respectively. It will be appreciated that in

the collapsed position, an upper surface 2 1 of the upper body 20 may be substantially parallel

to a lower surface 31 of the lower body 30 and in the expanded position, the upper surface 2 1

of the upper body 20 and the lower surface 3 1 of the lower body 30 are disposed at an angle

relative one another.

[0045] The implant 10 defines a central longitudinal axis X-X and includes the upper

body 20, the lower body 30, and a locking assembly 15 having a locking pawl 50 and a

locking key 60 (FIG. 2). The upper and lower surfaces 21, 3 1 may include multiple



engagement features, guiding features, or textured surface features that assist in the

placement or securement of the implant 10 within an intervertebral space. The upper and

lower surfaces 21, 3 1 may be substantially similar to one another or each of the surfaces 21,

3 1 may be unique. The upper and lower surfaces 21, 3 1 may define vertical openings 26, 36

therethrough. The features of the surfaces 21, 3 1 or the vertical openings 26, 36 may

promote bone growth to and/or through the implant 10. The space between the vertical

openings 26, 36 may be used for holding bone growth facilitators such as osteoconductive or

osteoinductive materials (e.g. bone, bone chips, bone substitutes, bone growth promoting

materials such as bone morphogenic proteins, etc.), or both, to enable and/or promote growth

of vertebral bone therebetween to anchor the spinal implant 10 within the intervertebral

space.

[0046] With additional reference to FIG. 2, the upper body 20 includes sidewalls 22

extending from the upper surface 2 1 towards the central longitudinal axis X-X to a lower

surface 22a thereof. The lower surfaces 22a define a plane with the central longitudinal axis

X-X when the implant 10 is in the collapsed position. The sidewalls 22 define a longitudinal

passage 23 therebetween. Each of the sidewalls 22 define upper hinge passages 42 adjacent a

proximal end thereof. Each of the sidewalls 22 may define side openings 22b that extend

through the upper body 20 adjacent a distal end of the upper body 20 transverse to the central

longitudinal axis X-X. Each of the sidewalls 22 may also define an angled surface 27 (FIG.

3) in an inner surface thereof.

[0047] In addition, the upper body 20 includes a locking flange 24 extending towards

and/or through the central longitudinal axis X-X (i.e., downward as shown in FIG. 2) from a

distal end of the upper surface 21. The locking flange 24 includes teeth 25 and defines a

locking slot 25a. The teeth 25 of the locking flange 24 secure the upper body 20 relative to



the lower body 30 in a plurality of positions between the collapsed and expanded positions as

detailed below. The locking slot 25a is substantially cylindrical in shape and is configured to

receive a portion of the locking assembly 15 as detailed below.

[0048] The lower body 30 includes sidewalls 32 extending from the lower surface 3 1

towards the central longitudinal axis X-X to an upper surface 32a thereof. The upper surfaces

32a define a plane with the central longitudinal axis X-X when the implant 10 is in the

collapsed position. In addition, the plane defined by the lower surfaces 22a of the upper body

20 is a common plane with the plane defined by the upper surfaces 32a of the lower body 30

such that the surfaces 22a, 32a are in contact with one another when the implant 10 is in the

collapsed position. The sidewalls 32 define a longitudinal passage 33 therebetween. Each of

the sidewalls 32 defines a lower hinge passage 43 adjacent a proximal end thereof.

[0049] In addition, the lower body 30 defines a transverse groove 34 adjacent a distal end

thereof in a surface 35 opposing the upper body 20. The transverse groove 34 defines a

cylindrical profile that is transverse to the central longitudinal axis X-X. The lower body 30

may define cylindrical openings 37 that extend into the surface 35. The cylindrical openings

37 are positioned proximal to the transverse groove 34. The cylindrical openings 37 may be

positioned distal to the sidewalls 32.

[0050] With continued reference to FIG. 2, the implant 10 includes a hinge assembly 40

that pivotally secures the upper body 20 to the lower body 30. The hinge assembly 40

includes hinge pins 46 that are received within the upper hinge passages 42 and the lower

hinge passages 43 adjacent the proximal end of the implant 10. The hinge pins 46 are

positioned along an axis orthogonal to and passing through the central longitudinal axis X-X.

When the upper and lower bodies 20, 30 are pivotally secured together, the sidewalls 22, 32

define a proximal opening 18 (FIG. 1) of the implant 10.



[0051] The locking pawl 50 is positioned adjacent the distal end of the implant 10 to

secure the upper body 20 relative to the lower body 30 in a plurality of pivotal positions

between the collapsed position and the expanded position. The locking pawl 50 includes a

pivoting feature 51 on the bottom surface thereof. The pivoting feature 51 defines an axis

transverse to the central longitudinal axis X-X and is received within the transverse groove 34

of the lower body 30. The pivoting feature 5 1 may define a substantially cylindrical shape to

permit proximal and distal pivoting of the locking pawl 50 relative to the lower body 30. The

locking pawl 50 includes a toothed face or surface 54 that opposes the teeth 25 of the locking

flange 24 of the upper body 20. The toothed surface 54 includes teeth 55 that engage the

teeth 25 of the locking flange 24 to fix the upper body 20 relative to the lower body 30 in a

plurality of positions between the collapsed and expanded position as detailed below.

[0052] The pivoting feature 5 1 couples the locking pawl 50 to the lower body 30 and

allows the locking pawl 50 to pivot between a locked position (FIG. 3) and an unlocked

position (FIG. 6). In the locked position, the locking pawl 50 is pivoted towards the locking

flange 24 such that the teeth 55 of the locking pawl 50 engage the teeth 25 of the locking

flange 24. In the unlocked position, the locking pawl is pivoted away from the locking flange

24 such that the teeth 55 of the locking pawl 50 are spaced apart from the teeth 25 of the

locking flange to permit pivotable movement of the upper body 20 and the lower body 30

away from each other as detailed below. It is contemplated that the teeth 55 of the locking

pawl 50 may ratchet across the teeth 25 of the locking flange 24 as the upper body 20 and the

lower body 30 pivot away from each other. In addition, it is contemplated that the teeth 55

and the teeth 25 may be shaped such that the upper body 20 and the lower body 30 may pivot

away from each other and be prevented from pivoting towards each other.



[0053] The locking pawl 50 defines a central opening 56 therethrough defined along the

central longitudinal axis X-X and an offset opening 57 adjacent the central opening 56. The

central opening 56 defines an axis substantially parallel to an axis defined by the offset

opening 57. The locking pawl 50 may define a transverse passage 52 adjacent the upper end

(as shown in FIG. 2) of the locking pawl 50. The transverse passage 52 is in communication

with the central opening 56 (FIG. 3). The locking pawl 50 includes biasing fingers 58

extending from a proximal surface of the locking pawl 50 such that when the locking pawl 50

is received within the transverse groove 34 the biasing fingers 58 are positioned over the

cylindrical openings 37 (FIG. 1).

[0054] The locking assembly 15 includes biasing members 76 disposed within the

cylindrical openings 37 formed in the lower body 30. The biasing members 76 engage the

biasing fingers 58 of the locking pawl 50 to bias the locking pawl 50 distally towards the

locked position.

[0055] Continuing to refer to FIG. 2, the locking assembly 15 includes a locking key 60

having, from the proximal end to the distal end thereof, a proximal end 61, a keyed ring 62, a

tactile ring 64, a retention ring 66, and a distal ball 68. The proximal end 6 1 defines a

hexagonal shape that is engagable to rotate the locking key 60 as detailed below; however, it

is contemplated that the proximal end 61 may define other shapes that are engagable to rotate

the locking key 60 as detailed below. The keyed ring 62 defines a keyed slot 63 (FIG. 5) in a

circumference thereof. The locking assembly 15 includes a stop pin 72 received within the

offset opening 57 formed in the locking pawl 50 and within the keyed slot 63 formed in the

keyed ring 62 (FIG. 5) to limit the rotation of the locking key 60. The keyed slot 63 is

radially disposed in about 90° of an outer radial surface of the keyed ring 62 to permit about a



quarter-turn of the locking key 60; however, it is contemplated that the keyed slot 63 may be

radially disposed greater or lesser than 90° in the outer radial surface of the keyed ring 62.

[0056] With additional reference to FIG. 3, the locking assembly 15 includes a retention

pin 74 received within the transverse passage 52 of the locking pawl 50 to retain the locking

key 60 within the central opening 56 of the locking pawl 50. Specifically, when the locking

key 60 is received within the central opening 56 of the locking pawl 50, the keyed ring 62

abuts the proximal surface of the locking pawl 50 and the retention ring 66 abuts a distal

surface of the retention pin 74 to retain the locking key 60 within the central opening 56.

[0057] When the locking key 60 is retained within the central opening 56, the tactile ring

64 is positioned within the central opening 56 and is aligned with the transverse passage 52.

The tactile ring 64 may contact the retention pin 74 as the locking key 60 is rotated within the

central opening 56. The tactile ring 64 may include surface features (e.g., flats 65 (FIG. 2))

that provide tactile feedback to a clinician as the locking key 60 is rotated within the central

opening 56.

[0058] The distal ball 68 is disposed within the locking slot 25a formed in the locking

flange 24 of the upper body 20 to selectively fix the locking pawl 50 in the locked position.

The distal ball 68 includes opposing ball flats 69 with arcuate surfaces therebetween that

reduce an outer dimension of the distal ball 68. In an unlocked state of the locking key 60

(FIG. 3), the opposing ball flats 69 are vertically disposed within the locking slot 25a to

reduce an effective outer dimension of distal ball 68 relative to the locking slot 25a such that

the locking pawl 50 is allowed to move proximally against the biasing members 76, i.e., away

from the locking flange 24, to its unlocked position (FIG. 6). In a locked state of the locking

key 60 (FIG. 9), the opposing ball flats 69 are horizontally disposed within the locking slot

25a such that the locking pawl 50 is fixed in its locked position, i.e., the teeth 55 of the



locking pawl 50 engaged with the teeth 25 of the locking flange 24. The locking slot 25a

may include curved edges that engage proximal surfaces of the distal ball 68 in the locked

state of the locking key 60 to prevent the distal ball 68 from moving proximally relative to

the locking flange 24, i.e., out of the locking slot 25a. It will be appreciated that as the

locking key 60 is rotated to transition from its unlocked state to its locked state, the proximal

surfaces of the distal ball 68 may engage the locking slot 25a to move the locking pawl 50

distally and into its locked position.

[0059] Referring to FIGS. 10 and 11, an exemplary embodiment of an implant insertion

tool 80 is provided in accordance with the present disclosure for inserting, spreading or

expanding, and locking a spinal implant (e.g., implant 10). The insertion tool 80 includes a

lower section 81, an upper section 91, a spreading rod 101, a locking rod 106, a thumb wheel

112, and a cap 114.

[0060] The lower section 8 1 includes a proximal threaded portion 82 and an elongate

portion 83 extending therefrom to a distal portion 86. The elongate portion 83 defines a

lower channel 84 therealong. The elongate portion 83 includes a lower handle portion 85

disposed thereabout. The lower handle portion 85 is distal to the proximal threaded portion

82. The elongate portion 83 includes a thumb wheel race 82a positioned between the

proximal threaded portion 82 and the lower handle portion 85 that rotatably receives the

thumb wheel 112 as detailed below. The distal portion 86 includes abutment tabs 87 that

engage proximal surfaces of a spinal implant (e.g., implant 10) as detailed below. The distal

portion 86 defines an undercut 89 (FIG. 12B) in a lower surface thereof.

[0061] The upper section 9 1 defines an upper channel 92 therethrough and includes an

upper handle portion 93. The upper section 9 1 is fixed to the lower section 8 1 as detailed

below. The upper handle portion 93 defines a locking recess 94 in an upper surface thereof



that includes, from a proximal to a distal end thereof, a transport portion 95, an engagement

portion 96, and a locking portion 97.

[0062] The spreading rod 101 is slidably received within the lower channel 84 of the

lower section 81. The spreading rod 101 includes a proximal threaded end 102 and an

elongate body 103 extending therefrom. The elongate body 103 may be slidably received

within the upper channel 92 of the upper section 91. The elongate body 103 defines pin slots

103a for slidably securing the elongate body 103 within the lower channel 84 of the lower

section 81. The spreading rod 101 includes a rod guide 104 positioned adjacent a distal end

of the elongate body 103 and is fixed to an upper surface of the elongate body 103. The rod

guide 104 defines a rod passage 105 therethrough and may include a ramp 104a (FIG. 12B)

positioned at a distal end thereof.

[0063] When the spreading rod 101 is received within the lower channel 84, the rod guide

104 is positioned distal to the upper section 9 1 and may be sized to prevent the rod guide 104

from sliding into the upper channel 92 of the upper section 91. The spreading rod 101 has a

retracted position (FIGS. 10 and 12A) wherein distal end of the rod guide 104 is positioned

proximal to the abutment tabs 87 of the lower section 8 1 and an extended position (FIG. 13A)

such that the distal end of the rod guide 104 extends past the distal portion 86 of the lower

body 81.

[0064] The locking rod 106 includes a proximal engagement end 107, a distal end 108,

and a rod portion 109 therebetween. The engagement end 107 of the locking rod 106 extends

orthogonal to an axis defined by the rod portion 109. The distal end 108 of the locking rod

106 includes a recess 108a (FIG. 14B) that receives a proximal end of a locking key (e.g.,

proximal end 6 1 of locking key 60) as detailed below.



[0065] With continued reference to FIGS. 10 and 11, the thumb wheel 112 is rotatable

about the thumb wheel race 82a of the lower section 8 1 to translate the spreading rod 101

between the retracted (FIG. 12B) and extended positions (FIG. 13B). The thumb wheel 112

defines a threaded passage 113 that threadably engages the proximal threaded end 102 of the

spreading rod 101 to translate the spreading rod. The cap 114 defines a threaded hole 115

that threadably engages the proximal threaded portion 82 of the lower section 8 1 to

longitudinally fix the thumb wheel 112 over the thumb wheel race 82a of the lower section

81. As the thumb wheel 112 is rotated about the lower section 81, the threaded passage 113

engages the proximal threaded portion 102 of the spreading rod 101 to longitudinally

translate the spreading rod 101 within the lower channel 84 of the lower section 81.

[0066] To assemble the implant insertion tool 80, the elongate body 103 of the spreading

rod 101 is positioned in the lower channel 84 of the lower section 8 1 with the proximal

threaded portion 102 of the spreading rod 101 distal to the proximal threaded portion 82 of

the lower section 81. The distal end 108 of the locking rod 106 is passed into the rod passage

105 of the rod guide 104. The upper section 9 1 is aligned with the lower section 8 1 with the

engagement end 107 of the locking rod 106 positioned in the locking recess 94, the rod

portion 109 received within the upper channel 92, and the elongate body 103 received within

the upper channel 92. The lower handle portion 85 and the upper handle portion 93 are

aligned to form a handle and are secured together with pins 116 passing through pin holes

93a defined in the upper handle portion 93, pin holes 85a in the lower handle portion 85, and

the pin slots 103a of the elongate body 103. Another pin 116 may be inserted through a pin

hole 86a in the distal portion 86 of the lower section 8 1 and a pin slot 103a adjacent a distal

end of the spreading rod 101 to further retain the spreading rod 101 to the lower section 81.

The threaded passage 113 of the thumb wheel 112 is positioned over the thumb wheel race

82a of the lower section 8 1 by passing over the proximal threaded portion 82 of the lower



section 8 1 and being threaded onto the proximal threaded end 102 of the spreading rod 101.

The threaded hole 115 of the cap 114 is threaded onto proximal threaded portion 82 of the

lower section 8 1 to longitudinally fix the thumb wheel 112 over the thumb wheel race 82a

between the cap 114 and a handle formed by the upper and lower handle portions 85, 93.

[0067] With reference to FIGS. 1 and 10, a system for stabilizing adjacent vertebral

elements in accordance with the present disclosure includes an adjustable implant and an

insertion tool. The adjustable implant of the system may be any of the adjustable implants

disclosed herein (e.g., implant 10) and the insertion tool of the kit may be any of the insertion

tools disclosed herein (e.g., insertion tool 80).

[0068] Referring now to FIGS. 12A-14B, a method of inserting and expanding a spinal

implant into an intervertebral space with an insertion tool is detailed below in accordance

with the present disclosure. The method is detailed below using implant 10 and insertion tool

80; however, it is contemplated that the method may be performed with other implants and

insertion tools.

[0069] The implant 10 is provided in the collapsed position (FIG. 12A) with the locking

pawl 50 in the locked position. The insertion tool 80 is provided with the spreading rod 101

in the retracted position and the engagement end 107 of the locking rod 106 disposed in the

transport portion 95 of the locking recess 94 in a transport position.

[0070] The distal portion 86 of the lower body 8 1 of the insertion tool 80 is inserted

through the proximal opening 18 formed in the proximal end of the spinal implant 10 until

the abutment tabs 87 (FIG. 10) engage the proximal end of the spinal implant 10. The

undercut 89 formed in the distal portion 86 captures a portion of the lower body 30 of the

implant 10 (FIG. 12B) to longitudinally fix the lower body 30 to the lower section 8 1 of the

insertion tool 80. During insertion of the distal portion 86 into the lower body 30 of the



spinal implant 10, the distal end of the spreading rod 101 remains proximal to the spinal

implant 10.

[0071] With the distal portion 86 received within the proximal opening 18 of the implant

10, the thumb wheel 112 is rotated to extend the spreading rod 101 into the proximal opening

18 of the spinal implant 10. As the spreading rod 101 is extended into the proximal opening

18, the distal end of the rod guide 104 engages the angled surface 27 of the upper body 20 to

secure the implant 10 to the distal portion 86 of the lower section 81.

[0072] With the implant 10 secured to the lower section 81, the implant 10 is positioned

in an intervertebral space. It will be appreciated, that during insertion of the implant 10, the

locking assembly 15 may be in the locked state to prevent the upper and lower bodies 20, 30

from pivoting away from one another. When the locking assembly 15 is in the locked state

and the distal end of the rod guide 104 engages the angled surface 27 of the upper body 20

such that the engagement of the rod guide 104 and the upper surface 27 secures the implant

10 to the insertion tool 80.

[0073] With particular reference to FIGS. 13A and 13B, when the implant 10 is

positioned within the intervertebral space and the locking assembly 15 in the unlocked state,

the spreading rod 101 is translated into the longitudinal passage 18 to pivot the upper and

lower bodies 20, 30 away from one another until the implant 10 has a desired height within

the intervertebral space, i.e., the upper body 20 is in a desired position relative to the lower

body 30. The spreading rod 101 is translated by rotating the thumb wheel 112 that threadably

engages the proximal end 102 of the spreading rod 101 to extend the spreading rod 101

through the longitudinal passage 18. It will be appreciated that the ramp 104a may engage

the angled surface 27 of the upper body 20 as the spreading rod 101 is extended to pivot the

upper and lower bodies 20, 30 away from one another. As the upper and lower bodies 20, 30



pivots away from one another, that the biasing members 76 urge the locking pawl 50 towards

the locking flange 24 such that the teeth 55 of the locking pawl 50 slide or ratchet over the

teeth 25 of the locking flange 24 of the upper body 20. It will be appreciated that with the

locking assembly 15 in the unlocked state, the locking pawl 50 pivots between its locked and

unlocked positions as the teeth 55 ratchet over the teeth 25 of the locking flange 24.

[0074] When the implant 10 has a desired height within the intervertebral space, the

locking rod 106 is used to transition the locking key 60 from the unlocked state to the locked

state. When the locking key 60 is in the height of the implant 10 is fixed, i.e., the upper body

20 and the lower body 30 are secured in a desired position relative to one another. To

transition the locking key 60 from the unlocked state to the locked state, the engagement end

107 of the locking rod 106 is rotated in a first radial direction out of the transport portion 95

of the locking recess 94 and into the engagement portion 96 of the locking recess 94. The

engagement end 107 is moved distally through the engagement portion 96 of the locking

recess 94 until the distal end 108 of the locking rod 106 engages the proximal end 6 1 of the

locking key 60 as shown in FIG 13A.

[0075] When the distal end 108 of the locking rod 106 engages the proximal end 6 1 of

the locking key 60, the engagement end 107 of locking rod 106 is rotated within the locking

portion 97 of the locking recess 94 to rotate the locking key 60 in the first direction such that

the locking key 60 is transitioned to its locked state and the locking pawl 50 is secured in its

locked position. It will be appreciated that as the locking rod 106 is rotated, the opposing ball

flats 69 rotate from a vertical orientation to a horizontal orientation. It is contemplated that

the rotation of the locking rod 106, and thus the locking key 60, from the unlocked state to

the locked state is about 90° or a quarter turn. The keyed ring 62 of the locking key 60

engages the stop pin 72 to prevent over rotation of the locking key 60 past its locked state.



[0076] With the locking key 60 in its locked state and the implant 10 in its desired

position, the locking rod 106 is disengaged from the locking key 60 by proximally moving

the engagement end within the locking portion 97 of the locking recess 94. The spreading

rod 101 is then withdrawn from the implant 10 by rotating the thumb wheel 112 in a second

radial direction, opposite the first radial direction. When the rod guide 104 is proximal to the

implant 10, the distal portion 86 of the lower section 8 1 is removed from the implant 10.

[0077] It will be appreciated that the if the locking rod 106 is rotated in a second radial

direction, opposite the first direction, with the locking rod 106 engaged with the locking key

60, the locking key 60 transitions to the unlocked state to permit the upper body 20 and the

lower body 30 to move away from one another. It will also be appreciated that the biasing

members 76 urge the locking pawl 50 to the locked position to prevent the upper body 20 and

the lower body 30 from moving towards one another when the locking key 60 is in the

unlocked state.

[0078] Referring to FIGS. 1 and 10, a kit provided in accordance with the present

disclosure includes an adjustable implant and an insertion tool. The adjustable implant of the

kit may be any of the adjustable implants disclosed herein (e.g., implant 10) and the insertion

tool of the kit may be any of the insertion tools disclosed herein (e.g., insertion tool 80).

[0079] While several embodiments of the disclosure have been shown in the drawings, it

is not intended that the disclosure be limited thereto, as it is intended that the disclosure be as

broad in scope as the art will allow and that the specification be read likewise. Any

combination of the above embodiments is also envisioned and is within the scope of the

appended claims. Therefore, the above description should not be construed as limiting, but

merely as exemplifications of particular embodiments. Those skilled in the art will envision

other modifications within the scope and spirit of the claims appended hereto.



What is Claimed;

1. An adjustable spinal implant comprising:

a lower body;

an upper body and the lower body are pivotally moveable relative to one another

between a collapsed position and an expanded position, the upper body including

a locking flange extending towards the lower body;

a locking pawl coupled to the lower body and moveable between a locked position,

wherein the upper body and the lower body are fixed relative to one another, and

an unlocked position, wherein the upper body and the lower body are pivotable

relative to one another; and

a locking key moveable between a locked state, wherein the locking pawl is fixed in

the locked position, and an unlocked state, wherein the locking pawl is moveable

between the locked and unlocked positions.

2. The implant of claim 1, wherein the locking flange extends adjacent a distal end of the

upper body.

3. The implant of claim 1, wherein the locking flange defines a locking slot that receives

a portion of the locking key.

4. The implant of claim 3, wherein the locking key includes a distal ball that is received

within the locking slot to fix the locking key in the locked position.

5. The implant of claim 4, wherein the locking pawl defines an opening that receives the

locking key therethrough.



6. The implant of claim 5, wherein the locking key includes a keyed ring that abuts a

proximal face of the locking pawl to prevent the locking key from passing through the

opening.

7. The implant of claims 5 or 6, wherein the locking key is rotatable within the opening

between a first radial position such that the locking key is in the locked state and a second

radial position such that the locking key is in an unlocked state.

8. The implant of claim 7, wherein the keyed ring defines a key slot in a circumference

thereof that limits the rotation of the locking key within the opening between the first and

second radial positions.

9. The implant of claim 6, wherein the locking key includes a retention ring positioned

distal to the keyed ring, the locking pawl defines a transverse passage in communication with

the opening, and the locking pawl includes a retention pin received within the transverse

passage that engages the retention ring to prevent the retention ring from passing through the

locking pawl.

10. The implant of claim 1, further comprising biasing members that urge the locking

pawl towards the locked position.

11. The implant of claim 10, wherein the biasing members are secured relative to a

surface of the lower body opposing the upper body and locking pawl includes biasing fingers

extending from a proximal face thereof and positioned over the biasing members.



12. The implant of claims 1 or 11, wherein the lower body includes lower sidewalls

extending towards the upper body and the upper body includes upper sidewalls extending

towards the lower body, the lower sidewalls engaging the upper sidewalls when the implant

is in the collapsed position and the lower sidewalls spaced apart from the upper sidewalls

when the implant is in the expanded position.

13. The implant of claims 1 or 11, wherein a proximal face of the locking flange includes

teeth and a distal face of the locking pawl includes teeth opposing the teeth of the locking

flange.

14. The implant of claim 13, wherein in the locked state of the locking key, the teeth of

the locking flange and the teeth of the locking pawl are engaged with each other to prevent

the upper body and the lower body from moving relative one another and in the unlocked

state of the locking key, the teeth of the locking flange are slidable over the teeth of the

locking pawl to permit the upper body and the lower body to move relative to one another.

15. The implant of claim 14, wherein in the unlocked state of the locking key, the upper

body and the lower body are moveable away from one another.

16. The implant of claim 15, wherein in the unlocked state of the locking key the upper

body and the lower body are prevented from moving towards one another.

17. An implant insertion tool for use with the implant of any of the preceding claims, the

tool comprising:

a locking rod;



a spreading rod including a proximal end, a distal end, and an elongate body

therebetween;

an upper section defining an upper channel that receives a portion of the locking rod;

a lower section including a proximal portion, an elongate portion extending from the

proximal portion, and a distal portion, the elongate and distal portions defining a

lower channel that receives a portion of the spreading rod therein; and

a thumb wheel disposed over the elongate portion of the lower section and engaged

with the proximal end of the spreading rod.

18. The tool of claim 17, wherein the spreading rod includes a rod guide positioned

adjacent the distal end thereof, the rod guide defining a rod passage that receives a portion of

the locking rod therethrough.

19. The tool of claims 17 or 18, wherein the thumb wheel defines a threaded passage that

is threadably engaged with the proximal end of the spreading rod such that rotation of the

thumb wheel longitudinally translates the spreading rod within the lower channel.

20. The tool of claims 17 or 18, wherein the upper section defines a locking recess in an

outer surface thereof in communication with the upper channel, the locking recess includes a

proximal transport portion, a distal locking portion, and an engagement portion therebetween.

21. The tool of claims 17 or 18, wherein the locking rod includes a proximal engagement

end disposed in the locking recess formed in the upper section, the proximal engagement end

extending orthogonal to a longitudinal axis defined by the lower portion.



22. The tool of claim 21, wherein the locking rod includes a distal end that is extendable

beyond the distal end of the spreading rod and configured to engage a locking key of an

implant to transition the locking key between a locked state and an unlocked state.

23. The tool of claims 17, further comprising a cap defining a threaded hole that engages

the proximal portion of the lower section to retain the thumb wheel over the elongate portion

of the lower section.

24. A method of expanding an implant, the method comprising:

positioning an adjustable implant in an intervertebral space including:

a lower body;

an upper body including a locking flange extending towards the lower body;

a locking pawl secured to the lower body, the locking pawl preventing the

upper body and the lower body from pivoting towards one another; and

a locking key;

pivoting a distal end of the upper body and a distal end of the lower body away from

one another, the locking pawl ratcheting between a locked position and an

unlocked position as the upper body and the lower body pivots away from one

another; and

transitioning the locking key to a locked state to fix the locking pawl in the locked

position to fix the upper body and the lower body relative to one another.

25. The method of claim 24, wherein pivoting the distal end of the upper body and the

distal end of the lower body away from one another includes inserting an insertion tool in a

passage defined by the upper and lower bodies.



26. The method of claim 25, further comprising capturing a portion of the lower body

within a cutout defined in a distal portion of the insertion tool to longitudinally fix the

implant relative to the insertion tool.

27. The method of claims 25 or 26, further comprising translating a spreading rod of the

insertion tool into the passage to pivot the distal end of the upper body and the distal end of

the lower body away from one another.

28. The method of claim 27, wherein translating the spreading rod of the insertion tool

includes engaging the upper body with a rod guide to pivot the distal end of the upper body

and the distal end of the lower body away from one another.

29. The method of claim 28, wherein translating the spreading rod includes rotating a

thumb wheel threadably coupled to a proximal end of the spreading rod.

30. The method of claims 24, 25, or 29, wherein transitioning the locking key to the

locked state includes rotating the locking key.

31. The method of claims 24, 25, or 29, further comprising engaging the locking key with

a locking rod of an insertion tool and wherein transitioning the locking key to the locked state

includes rotating the locking rod to rotate the locking key.

32. The method of claim 31, wherein engaging the locking key includes receiving a

proximal end of the locking key in a recess defined in a distal end of the locking rod.



33. The method of claim 31, wherein engaging the locking key includes rotating a

proximal engagement end of the locking rod disposed within a transport portion of a locking

recess defined in an upper section of the insertion tool in a first radial direction and sliding

the proximal engagement end of the locking rod within an engagement portion of the locking

recess until the locking rod is engaged with the locking key, the engagement portion

positioned distal to the transport portion.

34. The method of claim 33, wherein transitioning the locking key to the locked state

includes rotating the locking rod within a locking portion of the locking recess in the first

radial direction, the locking portion positioned distal to the engagement portion.

35. The method of claim 34, further comprising disengaging the locking rod from the

proximal end of the locking key by translating the proximal engagement portion proximally

within the locking portion of the locking recess.

36. The method of claim 30, further comprising limiting the rotation of the locking key

with a keyed ring of the locking key engaging a stop pin coupled to the locking pawl.

37. A system for stabilizing adjacent vertebral elements, the system comprising:

an adjustable spinal implant including:

a lower body;

an upper body and the lower body are pivotally moveable relative to one

another between a collapsed position and an expanded position, the upper

body including a locking flange extending towards the lower body;

a locking pawl coupled to the lower body and moveable between a locked

position, wherein the upper body is fixed relative to the lower body, and an



unlocked position, wherein the upper body and the lower body are

pivotable relative to one another; and

a locking key moveable between a locked state, wherein the locking pawl is

fixed in the locked position, and an unlocked state, wherein the locking

pawl is moveable between the locked and unlocked positions; and

an implant insertion tool including:

a locking rod;

a spreading rod including a proximal end, a distal end, and an elongate body

therebetween;

an upper section defining an upper channel that receives a portion of the

locking rod;

a lower section including a proximal portion, an elongate portion extending

from the proximal portion and a distal portion, the distal portion, the

elongate and distal portions defining a lower channel that receives a

portion of the spreading rod therein; and

a thumb wheel disposed over the elongate portion of the lower section and

engaged with the proximal end of the spreading rod.
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