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SPINAL JOINT IMPLANT DELIVERY DEVICE AND SYSTEM

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims priority to U.S. Patent Application No. 62/240,754, filed October

13, 2015 and entitled Spinal Joint Implant Delivery Device and to U.S. Patent
Application No. 62/351,795, filed June 17, 2016 and entitled Spinal Joint Implant

Delivery Device, each of which is hereby incorporated by reference.

FIELD
This invention relates generally to medical devices and methods, and more specifically to

devices and methods related to use of a spinal joint implant delivery device.

BACKGROUND

Chronic neck and back problems cause pain and disability for a large segment of
today’s population. Adverse spinal conditions may be characteristic of age. In
particular, spinal stenosis and facet arthropathy may increase with age. Spinal stenosis
results in a reduction of foraminal area, which may compress cervical nerve roots and
cause radicular pain. Both neck extension and ipsilateral rotation, in contrast to neck
flexion, may further reduce the foraminal area and contribute to pain, nerve root
compression, and other neural injury.

Cervical disc herniations may be a factor in spinal stenosis and may
predominantly present upper extremity radicular symptoms. In this case, treatment may
take the form of closed traction. A number of closed traction devices are available that
alleviate pain by pulling on the head to increase foraminal height. Cervical disc
herniations may also be treated with anterior or posterior surgery to remove the herniated
disc and replace it with an implant, bone graft, or combination of the same to support,
fixate and promote cervical fusion.

It would be advantageous to have improved devices, systems, and methods for
performing cervical spinal fusion procedures via anterior access approaches. Ideally,
such devices, systems, and methods would allow for minimally invasive or less invasive
access and fixation, as well as helping ensure proper placement of the fixation devices.

At least some of these objects will be met by the embodiments described herein.
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BRIEF SUMMARY

The various embodiments described herein provide devices, systems, and
methods for accessing the cervical spine via an anterior approach and implanting a spinal
fixation member between two vertebrae of the cervical spine in the disc or intervertebral
joint space. The embodiments described below generally include a delivery device,
through which or along which one or more spinal fixation devices and tools may be
advanced. The delivery devices described herein generally include a distal end that can
be anchored to the spinal fixation member. Once anchored to the spinal fixation
member, the delivery device is operable to both advance and attach the spinal fixation
member within a cervical disc joint space.

In one aspect, a delivery device for guiding a fixation member to a spine is
provided. The delivery device may include an anchor shaft having a distal portion and a
proximal portion extending from the distal portion, the distal portion being keyed or
threaded to anchor onto the fixation member and a guide member operably associated
with the anchor shaft.

In some embodiments, the guide member is slidably coupled with anchor shaft.
The guide member may be a double or single cannulated member slidably coupled with
the anchor shaft. In some aspects, the anchor shaft is a cannulated tube or solid rod. The
delivery device may further comprise a screw guide operably connected to the anchor
shaft. The screw guide may be formed monolithically or integrally with the guide
member. The screw guide may include one or more integrally formed or removable
angled lumen to set a trajectory for a bone screw. In some aspects, the guide member is a
guidewire extending adjacent the anchor shaft and configured to anchor onto the fixation
member. The guide member may define at least one drill/drive path therein.

In another aspect, a system for guiding and securing a fixation member to a spine
is provided. The system may include an intervertebral implant delivery device including:
an anchor shaft having a distal portion and a proximal portion extending from the distal
portion, the distal portion being releasably affixed to anchor onto the fixation member
and a guide member operably connected to the anchor shaft. The system may further
include a drill or driver member having a first end and slidably coupled with the guide
member adjacent the anchor shaft.

In some embodiments, the guide member is a single or double cannulated
member slidably coupled with the anchor shaft and the drill or driver member. The drill

or driver member may be releasably coupled with the guide member. In some aspects,
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the anchor shaft is a cannulated tube and the system further includes a guidewire slidably
received within the cannulated anchor shaft. The guidewire is operable to guide and
position a cannulated screw onto the fixation member.

In some aspects, the drill or driver member is cannulated to receive a shaft therein
to preset an angle of the first end of the drill or driver member for bone screw insertion
into the fixation member. The first end of the drill or driver member includes a coupling
that permits the drill or driver member to rotate and articulate with a bone screw at a
desired angle. The coupling is selected from a group consisting of a universal joint, a coil
spring, or a relief cut tube portion.

In another aspect, a method of implanting a spinal fixation implant is provided.
The method may include advancing a delivery device into a joint between two adjacent
vertebrae. The delivery device includes a fixation member releasably attached to a distal
end thereto. The method further includes advancing a drill or driver member adjacent the
delivery device, and attaching the fixation member to at least one of the two adjacent
vertebrae.

In some embodiments, the method further includes guiding a bone screw
releasably attached to the drill or driver member into the fixation member at a desired
angle.

In some aspects, an apparatus for guiding a fixation member to a cervical disc
joint space in a spine in a surgical procedure, such as an ACDF procedure is disclosed.
The apparatus includes a delivery device. The delivery device includes an anchor shaft
comprising a central lumen defining a longitudinal axis, a distal portion and a proximal
portion extending from the distal portion; and a guide member operably associated with
the anchor shaft, the guide member defining a first lumen coaxial with the central lumen,
two angled lumen offset from the first lumen and at least one fixation member
engagement feature. The apparatus further includes a fixation member having at least
one threaded opening and at least one guide member engagement feature such that when
the guide member engagement feature receives the fixation member engagement feature,
the engagement hinders rotation of the fixation member relative to the guide member.

In some aspects, the apparatus, and more specifically the delivery device, further
includes a rod member having at least one threaded end extending at least partially
through the central lumen of the anchor shaft to releasably engage the threaded opening

of the fixation member.
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In some aspects, the apparatus, and more specifically the delivery device, further
includes a handle, the handle operably coupled to the proximal portion of the anchor
shaft and rotatably coupled to the rod, wherein rotation of the rod releasably engages the
rod with the fixation member.

In various aspects, the at least one fixation member engagement feature includes
at least one, and preferably two slots. In some aspects, the first angled lumen defines a
first trajectory that is angled relative to the longitudinal axis and the second angled
lumen defines a second trajectory that is angled relative to the longitudinal axis. The first
trajectory may be different from the second trajectory.

In an aspect, the fixation member further comprises two angled threaded
apertures offset from the at least one threaded opening, the two angled threaded apertures
coextensive or coaxial with a respective angled lumen of the guide member when the
guide member and the fixation member are engaged.

In some aspects, when the guide member and the fixation member are engaged,
the opening of the fixation member is coextensive or coaxial with the central lumen of
the anchor shaft. In various aspects, a surface of the guide member and a surface of the
fixation member abut each other. In various aspects, the guide member is slidably
coupled with anchor shaft.

In one aspect, a system for guiding and securing a fixation member to a cervical
disc joint space in a spine in a surgical procedure, such as an ACDF procedure is
disclosed. The system includes a fixation member delivery device. The delivery device
includes an anchor shaft comprising a central lumen defining a longitudinal axis, a distal
portion and a proximal portion extending from the distal portion; and a guide member
operably associated with the anchor shaft, the guide member defining a first lumen
coaxial with the central lumen, two angled lumen offset from the first lumen and at least
one fixation member engagement feature. In some aspects, the system further includes a
fixation member having at least one threaded opening and at least one guide member
engagement feature such that when the guide member engagement feature receives the
fixation member engagement feature, the engagement hinders rotation of the fixation
member relative to the guide member. In some aspects, the system may also include a
drive member having a first end operably associated with the guide member adjacent the
anchor shaft.

In some aspects of the system, the delivery device further comprises a rod

member having at least one threaded end extending at least partially through the central
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lumen of the anchor shaft to releasably engage the threaded opening of the fixation
member.

In some aspects of the system, the device further comprises a handle, the handle
operably coupled to the proximal portion of the anchor shaft and rotatably coupled to the
rod, wherein rotation of the rod releasably engages the rod with the fixation member.

In some aspects of the system, the fixation member further comprises two angled
threaded apertures offset from the at least one threaded opening, the two angled threaded
apertures coextensive or coaxial with a respective angled lumen of the guide member
when the guide member and the fixation member are engaged. The first trajectory may
guide a first fastener to a superior vertebral surface and the second trajectory guides a
second fastener to an inferior vertebral surface.

In some aspects, the system further comprises at least one fastener, the at least
one fastener received in one of the two angled threaded apertures of the fixation member
to secure the fixation member to a vertebral surface. In some aspects, the fastener is an
anti-backout screw or a self-locking screw, with an interference thread at the head of the
screw.

In some aspects, the first end of the drive member includes a coupling that
permits the drive member to rotate and/or articulate with a fastener at a desired angle to
deploy the fastener at a desired angle with minimal tissue retraction.

In some aspects, the coupling is selected from a group consisting of a universal
joint, a coil spring, or a relief cut tube portion.

A method of implanting a spinal fixation implant is disclosed. In some aspects,
the method includes advancing a delivery apparatus into a disc joint space between two
adjacent vertebrae in an ACDF procedure. The delivery apparatus includes an anchor
shaft comprising a central lumen defining a longitudinal axis, a distal portion and a
proximal portion extending from the distal portion; a guide member operably associated
with the anchor shaft, the guide member defining a first lumen coaxial with the central
lumen, two angled lumen offset from the first lumen and at least one fixation member
engagement feature; and a fixation member having at least one threaded opening and at
least one guide member engagement feature such that when the guide member
engagement feature receives the fixation member engagement feature, the engagement
hinders rotation of the fixation member relative to the guide member.

In some aspects, the method further includes advancing a drill/drive member

adjacent the delivery apparatus, the drill/drive member having a fastener releasably
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attached to a first end of the drill/drive member. In some aspects, advancing the fastener
through the one of the two angled lumen of the guide member to attach the fixation
member to at least one of the two adjacent vertebrae. In some aspects, the first end of the
drill/drive member includes a coupling that permits the drill/drive member to rotate
and/or articulate with a fastener at a desired angle to deploy the fastener at a desired
angle with minimal tissue retraction. In some aspects, the coupling is selected from a
group consisting of a universal joint, a coil spring, or a relief cut tube portion. In some
aspects, the fastener is an anti-backout screw or a self-locking screw, with an
interference thread at the head of the screw.

Additional embodiments and features are set forth in part in the description that
follows, and will become apparent to those skilled in the art upon examination of the
specification or may be learned by the practice of the disclosed subject matter. A further
understanding of the nature and advantages of the present disclosure may be realized by
reference to the remaining portions of the specification and drawings, which form part of
the disclosure. One of skill in the art will understand that each of the various aspects and
features of the disclosure may advantageously be used separately in some instances, or in

combination with other aspects and features of the disclosure in other instances.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated into and constitute a part of
the specification, illustrate embodiments of the disclosure and, together with the general
description above and the detailed description below, serve to explain the principles of
these embodiments.

Fig. 1 is a perspective view of a delivery device in accordance with an
embodiment of the present disclosure.

Fig. 2 is a perspective view of the delivery device of Fig. 1 positioned in relation
to vertebrae of a cervical spine in accordance with an embodiment of the present
disclosure.

Fig. 3 is a perspective view of an additional delivery device in accordance with
an embodiment of the present disclosure.

Fig. 4 is a perspective view of the delivery device of Fig. 3 shown with a drill or
driver member connected thereto in accordance with an embodiment of the present

disclosure.
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Fig. 5 is a perspective view of an additional delivery device in accordance with
an embodiment of the present disclosure.

Fig. 6 is a perspective view of the delivery device of Fig. 5 shown with a drill or
driver member connected thereto in accordance with an embodiment of the present
disclosure.

Fig. 7 is a perspective view of the delivery device of Fig. 5 with portions of the
device removed in accordance with an embodiment of the present disclosure.

Fig. 8 is a perspective view of an additional delivery device in accordance with
an embodiment of the present disclosure.

Fig. 9 is a perspective view of the delivery device of Fig. 8 shown with a drill or
driver member connected thereto in accordance with an embodiment of the present
disclosure.

Fig. 10A is a perspective view of the delivery device of Fig. 9 in accordance with
an embodiment of the present disclosure.

Fig. 10B is a lateral view of the delivery device of Fig. 10A shown with a screw
guide connected thereto in accordance with an embodiment of the present disclosure.

Fig. 10C is a cross-sectional view of the delivery device of Fig. 10B in
accordance with an embodiment of the present disclosure.

Fig. 11 is a perspective view of an additional delivery device in accordance with
an embodiment of the present disclosure.

Fig. 12 is a perspective view of the delivery device of Fig. 11 shown with a drill
or driver member connected thereto in accordance with an embodiment of the present
disclosure.

Fig. 13 is a perspective view of the delivery device of Fig. 11 shown with a
guidewire connected thereto in accordance with an embodiment of the present
disclosure.

Fig. 14 is a perspective view of the delivery device of Fig. 13 with portions of the
delivery device removed in accordance with an embodiment of the present disclosure.

Fig. 15 is a perspective view of a fixation member attached to two adjacent
vertebrae in accordance with an embodiment of the present disclosure.

Fig. 16 is a perspective view of the delivery device of Fig. 14 shown with an
additional back plate in accordance with an embodiment of the present disclosure.

Fig. 17 is a perspective of a fixation member attached to two adjacent vertebrae

in accordance with an embodiment of the present disclosure.
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Fig. 18 is a perspective view of the delivery device of Fig. 14 shown with an
additional back plate in accordance with an embodiment of the present disclosure.

Fig. 19 is a perspective of a fixation member attached to two adjacent vertebrae
in accordance with an embodiment of the present disclosure.

Fig. 20 is a perspective view of an additional delivery device in accordance with
an embodiment of the present disclosure.

Fig. 21 is a perspective view of the delivery device of Fig. 20 in accordance with
an embodiment of the present disclosure.

Fig. 22 is a perspective view of the delivery device of Fig. 20 in accordance with
an embodiment of the present disclosure.

Fig. 23 is a side elevation view of a bone screw in accordance with an
embodiment of the present disclosure.

Fig. 24 is an enlarged, fragmentary view of the tip of the bone screw of Fig. 23 in
accordance with an embodiment of the present disclosure.

Fig. 25 is an enlarged, fragmentary view of the screw head of the bone screw of
Fig. 23 in accordance with an embodiment of the present disclosure.

Fig. 26 is a fragmentary cross-sectional view of the bone screw of Fig. 23 in
accordance with an embodiment of the present disclosure.

Fig. 27 is a front elevation view of a fixation member with bone screws inserted
therein in accordance with an embodiment of the present disclosure.

Fig. 28 is a perspective view of the fixation member of Fig. 27 in accordance
with an embodiment of the present disclosure.

Fig. 29 is a side elevation view of a first end of a drill or driver member in
accordance with an embodiment of the present disclosure.

Fig. 30 is a side elevation view of a first end of an additional drill or driver
member in accordance with an embodiment of the present disclosure.

Fig. 31 is a side elevation view of a first end of an additional drill or driver
member in accordance with an embodiment of the present disclosure.

Fig. 32 is a side elevation view of a first end of an additional drill or driver
member in accordance with an embodiment of the present disclosure.

Fig. 33 is a perspective view of a delivery device and fixation member in
accordance with an embodiment of the present disclosure.

Fig. 34 is a side elevation view of the delivery device and fixation member of

Fig. 33.
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Fig. 35 is a top view of the delivery device and fixation member of Fig. 33.

Fig. 36 is the top view of Fig. 35 showing an interal rod or elongate member
that connects a handle to the fixation member.

Fig. 37A is the perspective view of Fig. 33 showing the fixation member
separated from the delivery device.

Figs. 37B, 37C, 37D show a perspective, top and cross section view, respectively,
of the fixation member of Fig. 37A.

Figs. 37E, 37F, 37G show an isometric view and two cross section views,
respectively, of the screw guide.

Fig. 38 is the perspective view of Fig. 33 wherein a bone screw and driver
member are also illustrated.

Fig. 39 depicts the bone screw shown in Fig. 38 entering a screw guide of the
delivery device.

Fig. 40 is a side view of Fig. 39.

Fig. 41 is a cross section view of Fig. 40 about line 1-1.

Fig. 42 is an enlarged view of Fig. 41 wherein the bone screw has advanced to
the fixation member.

Fig. 43 is the view of Fig. 42 wherein the bone screw has advanced further into
the fixation member.

Figs. 44 and 45 illustrate deployment of the bone screw shown in Fig. 43.

Fig. 46 is an enlarged view of the driver and screw guide of Fig. 45.

DETAILED DESCRIPTION

A herniated or degenerative disc may cause pain, tingling, numbness and/or
weakness. Such a disc may be removed through an incision in the front of the spine
through the throat area (also known as an anterior approach) to relieve spinal cord or
nerve root pressure. After the disc is removed, a bone graft is inserted to fuse together
the bones above and below the disc space. This procedure is generally known as Anterior
Cervical Discectomy and Fusion (ACDF).

The various embodiments described herein provide devices, systems, and
methods for accessing the cervical spine via an anterior approach and implanting a spinal
fixation member (e.g., a cage, spacer, graft, implant or etc.) between two adjacent
vertebrae after a herniated or degenerated disc is removed. The devices, systems and

apparatus may be single use and/or disposable or include single use and/or disposable



WO 2017/066475 PCT/US2016/056891

10

15

20

25

30

35

components. The embodiments allow for an anterior approach using minimally invasive
or less invasive techniques. The embodiments described below generally include a
delivery device, through which or along which one or more fixation devices may be
advanced.

According to the present disclosure, a surgeon may advance the delivery device

into the disc space from outside the patient though a minimally invasive or less invasive
incision, and then may hold the delivery device via a handle or proximal end residing
outside the patient. The delivery device can be used to advance drills, awls, plates, rods,
and/or screws from a percutaneous approach with or without direct visualization.
Some of the devices, systems, and methods described herein may include, be performed
using, or be similar to, one or more components of the DTRAX® Spinal System, from
Providence Medical Technology, Inc. (www.providencemt.com). Various components
of the DTRAX® Spinal System may be modified or adjusted, according to various
embodiments, for uses described herein.

Referring to Figs. 1 and 2, a guide tool or delivery device 100 according to one
embodiment of the present disclosure may include an elongated anchor shaft 102 having
a distal portion 104 and a proximal portion 106 extending from the distal portion 104,
The anchor shaft 102 may be generally long enough to extend from the distal portion 104
to a location outside a patient, where at least a portion of the anchor shaft 102 (e.g., the
proximal portion 106) can be held and manipulated by a surgeon. The distal portion 104
and the proximal portion 106 may be two pieces attached together or, in some
embodiments, may be formed monolithically or integrally together as a single piece. The
anchor shaft 102, which may be a solid rod or solid shaft or a cannulated tube, may be
sized and shaped to releasably anchor the anchor shaft 102 to a fixation member 108
(e.g., a CAVUX™ Cervical Cage-L from Providence Medical Technology, Inc.). For
example, the distal portion 104 of the anchor shaft 102 may be keyved or may include
threading or the like to retain the anchor shaft 102 releasably to the fixation member 108.
In some embodiments, the fixation member 108 may be connected symmetrically to the
anchor shaft 102 so the delivery device 100 may be positioned irrespective to a position
of a patient or the fixation member 108.

In the embodiments described below, the anchor shaft 102 may be used as a
primary portal and/or anchor for introduction of subsequent instruments in a screw
delivery system 110. For example, as shown in the embodiments of Figs. 11-13, the

anchor shaft 102 may be hollow and include a central lumen or bore 112 through which
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one or more fixation devices and/or guide mechanisms may be advanced, as more fully
described below. Additionally or alternatively, one or more fixation devices and/or
guide mechanisms may be advanced over or around the anchor shaft 102 in some
embodiments. Though shown as having a circular cross-section, the anchor shaft 102
may have substantially any cross-sectional shape, including without limitation square,
elliptical, or triangular, among others. Furthermore, the anchor shaft 102 may be flexible
or rigid depending on the desired characteristics of the delivery device 100.

With reference to Figs. 1, 2, 27, and 28, the fixation member 108 may be sized
and shaped to fit snugly (e.g., a friction fit) into or otherwise engage or abut adjacent
vertebrae in a disc joint space between two adjacent vertebrae (see Fig. 2). As described
herein, the fixation member 108 is operable to fixedly engage two adjacent vertebrae of a
cervical spine (see Fig. 2) to fuse the two adjacent vertebrae together (e.g., C5 and C6
shown in Fig. 2). As best seen in Figs. 27 and 28, the fixation member 108 includes a
main body 114 defined by opposing top and bottom surfaces 116, 118, opposing front
and rear surfaces 120, 130, and opposing side surfaces 132. The fixation member 108
may be generally cuboid in shape and may include engagement features to retain the
fixation member 108 fixedly within the disc joint space. For example, the top and
bottom surfaces 116, 118 may include a plurality of directional projections 134 that
allow the fixation member 108 to be inserted into a disc space but also limit its removal.
For instance, the projections 134 may be shaped to resemble a sawtooth waveform in
cross-section (see Fig. 28), with vertical sections 136 of the projections 134 facing
towards the front surface 120. As best seen in Fig. 28, the projections 134 may be
horizontally spaced (e.g., in uniform rows) and may extend substantially between the
opposing side surfaces 132 of the main body 114. To reduce weight and offer cross
sectional areas for bone bridging, the fixation member 108 may include a plurality of
cavities 138 defined in the surfaces of the fixation member 108 (e.g., the opposing top
and bottom surfaces 116, 118 and the opposing side surfaces 132). In some
embodiments, the cavities 138 may interconnect such that the main body 114 may be
considered hollow. The fixation member may be made of bone or bone substitute
material or a biocompatible metal, ceramic, polymer, or some combination thereof.
Examples include metals such as titanium, stainless steel, cobalt chrome, chro-moly and
polymers such as Polycarbonate, PEI, UHMW PE, ABS, PEEK etc.

With continued reference to Figs. 1, 2, 27, and 28, the fixation member 108 may

include securement features to fixedly secure the fixation member 108 within an

11
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intervertebral joint or disc joint. For instance, a plurality of securement apertures 140
(e.g., two securement apertures 140) may be formed in at least the front surface 120 of
the fixation member 108. As illustrated in the embodiments of Figs. 27 and 28, the
securement apertures 140 may be sized to receive a respective bone screw 142 (e.g., a
ALLY™ Bone Screw-L from Providence Medical Technology, Inc.) therein. In some
embodiments, the securement apertures 140 may be sized such that screw heads 144 of
the bone screws 142 are positioned entirely within the securement apertures 140 or lie at
most flush with the front surface 120 of the fixation member 108. In addition, the
securement apertures 140 may be angled so the bone screws 142 extend through the
opposing top and bottom surfaces 116, 118 of the fixation member 108 to engage
cervical vertebrae. In some embodiments, at least one of the securement apertures 140
may be angled such that a bone screw 142 inserted therein extends upwardly to engage
an upper vertebra. In such embodiments, at least one of the other securement apertures
140 may be angled such that a bone screw 142 inserted therein extends downwardly to
engage a lower vertebra. In each of the embodiments described above, the bone screws
142 may extend through the cavities 138 defined in the top and bottom surfaces 116, 118
of the main body 114. As seen in Figs. 27 and 28, the fixation member 108 includes an
anchor cavity 146 defined in the front surface 120 (e.g., in a center portion 148 of the
front surface 120) to secure the fixation member 108 to the anchor shaft 102. In such
embodiments, the delivery device 100 guides the fixation member 108 to a spine with the
rear surface 130 of the fixation member 108 projecting into a disc space first. As shown,
the anchor cavity 146 may be threaded to receive corresponding threads of the anchor
shaft 102. The bone screw may be made of metals such as titanium, stainless steel, cobalt
chrome, chro-moly or polymers such as Polycarbonate, PEI, UHMW PE, ABS, PEEK,
etc.

With reference to Figs. 3 and 4, the delivery device 100 may include a guide
member 150 operably associated with the anchor shaft 102 to direct other tools of spinal
instrumentation in relation to the anchor shaft 102 and/or fixation member 108. For ease
of use during surgery, the guide member 150 may be slidably coupled with the anchor
shaft 102 and may rotate about the anchor shaft 102 to position the guide member 150 in
substantially any position relative to the anchor shaft 102. In the embodiment of Figs. 3
and 4, the guide member 150 includes a first portion 160 and a second portion 162, the
first portion 160 being connected to the anchor shaft 102 and positioned between the
anchor shaft 102 and the second portion 162. Each of the first and second portions 160,
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162 may be cannulated to include a first lumen 164 and a second lumen 166,
respectively. As shown, the first lumen 164 is sized to bear rotatably and slidably
against the anchor shaft 102. The second lumen 166, which may be referred to as a drill
path, may be larger in diameter than, and may be laterally offset from, the first lumen
164. In some embodiments, the second lumen 166 may be elliptical to allow a spinal
instrumentation tool inserted therein to move vertically within the second lumen 166
within a defined range of motion. For example, the second lumen 166 may substantially
surround the spinal instrument tool (e.g., a drill) and may be sized and shaped to limit
movement of the tool within a plane offset and extending parallel to a vertical plane
defined by the anchor shaft 102.

With continued reference to Figs. 3 and 4, in some embodiments, the delivery
device 100 may include a screw guide 168 operably connected to the anchor shaft 102 to
direct the bone screw 142 for insertion in the fixation member 108. In one embodiment,
the screw guide 168 is cannulated and may be placed over the anchor shaft 102 and
directed towards the distal portion 104 of the anchor shaft 102 and adjacent the fixation
member 108. The screw guide 168 may include one or more angled lumen 170 to define
a trajectory for bone screw insertion. In various embodiments, the angled lumen 170 of
the screw guide 168 may be formed as part of the screw guide or may be removable. For
example, when the screw guide 168 is positioned adjacent the fixation member 108 (i.e.,
“docked™), the angled lumen 170 may be concentric with at least one securement
aperture 140 of the fixation member 108. Once docked against the fixation member 108,
the angled lumen 170 of the screw guide 168 directs the bone screw 142 into proper
alignment with the fixation member 108. In some embodiments, the angled lumen 170
may be offset from the cannulated portion of the screw guide 168 and may lie within the
plane defined by the second lumen 166.

As illustrated in Fig. 4, in an exemplary embodiment, the screw delivery system
110 may include a drill or driver member 172 to both advance the bone screw 142
towards the fixation member 108 and drive the bone screw 142 into the fixation member
108 and into an adjacent vertebra. The drill or driver member 172 may be an elongated
shaft and may include a first end 174 and a second end 176 extending from the first end
174. Like the anchor shaft 102, the drill or driver member 172 may be a solid shaft or a
cannulated tube (see Fig. 6) and may be generally long enough to extend from the first
end 174 to a location outside a patient, where at least a portion of the drill or driver

member 172 (e.g., the second end 176) can be held and manipulated by a surgeon. In
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some embodiments, the drill or driver member 172 may be slidably coupled with the
guide member 150 (e.g., through the drill path or second lumen 166) adjacent the anchor
shaft 102. In such embodiments, the offset nature of the second lumen 166 may position
the drill or driver member 172 in substantial alignment with the offset angled lumen 170
of the screw guide 168. In some embodiments, the drill path or second lumen 166 may
be sized so the drill or driver member 172 can articulate to the desired angular approach
to drive the bone screw 142 into place. Once the bone screw 142 is driven within one of
the securement apertures 140 of the fixation member 108 by the drill or driver member
172, the screw guide 168, the guide member 150, and/or the drill or driver member 172
may be rotated about the anchor shaft 102 (e.g., 180 degrees about the anchor shaft 102)
to repeat the process for subsequent bone screw insertion in other securement apertures
140, if any, of the fixation member 108.

With reference to Figs. 4 and 29-32, for instance, the drill or driver member 172
may be operable to releasably grip the bone screw 142 until the bone screw 142 is driven
into position within a disc joint space. For example, the first end 174, which may
include a bit 178 for corresponding driving engagement with the screw head 144 of the
bone screw 142 (see Fig. 26), may releasably retain the bone screw 142 through friction
fit, interference fit, temporary attachment means, or other temporary securement
mechanisms. In some embodiments, the first end 174 may flex, bend, or articulate in
relation to the second end 176 to allow proper alignment of the bone screw 142 within
the screw guide 168 and the fixation member 108. For instance, the first end 174 may
include a coupling 180 that permits the drill or driver member 172 to rotate and articulate
with the bone screw 142 at a specified angle. In some embodiments, the specified angle
is between 30 and 70 degrees from collinear to the anchor shaft 102. As one example, the
coupling 180 may take the form of a universal joint 190 that permits offset rotation of the
first end 174 in relation to the second end 176 of the drill or driver member 172 (see Fig.
29). In other examples, the coupling 180 may be a resiliently deformable coil spring 192
that is capable of transmitting torque to the bone screw 142 at a desired angular
trajectory (see Fig. 30). As yet another example, the coupling 180 may be a laser cut
tube portion 194 that resiliently deforms to a desired angular trajectory (see Figs. 31 and
32). Although three exemplary embodiments are shown in Figs. 29-32, the coupling 180
may include other deformable mechanisms, including without limitation any
combination of the three examples discussed above (see, e.g., Fig. 32 showing a coil

spring 192 and a laser cut tube portion 194).
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Referring now to Figs. 5-7, in another embodiment, the guide member 150 may
take the form of one or more guidewires 196 extending adjacent and parallel to the
anchor shaft 102. In such embodiments, each guidewire 196 may be docked or anchored
onto the fixation member 108 (e.g., by threading engagement) to set a trajectory for bone
screw insertion. As shown, each guidewire 196 may be anchored within the securement
aperture(s) 140 of the fixation member 108, though other anchor locations are
contemplated. As shown in Fig. 6, cannulated bone screw 142 and drill member 172 are
positioned over one of the guidewires 196 and advanced towards the respective
securement aperture 140 of the fixation member 108. Once the cannulated bone screw
142 is docked against the fixation member 108, the guidewire 196 is removed, and the
bone screw 142 is torqued into position by the drill or driver member 172. Should the
bone screw 142 and the drill or driver member 172 decouple, the guidewire 196 may be
used to reposition the bone screw 142 on the drill or driver member 172.

With reference now to Figs. 8-10C, in one embodiment, the guide member 150
may be single (not shown) or double cannulated and include a length L sufficient to
preset the trajectories of the drill or driver member 172 and the bone screw 142. For
example, the guide member 150 may include a first cannula 198 and a second cannula
200 extending parallel to the first cannula 198, each of the first and second cannulas 198,
200 being partially or fully enclosed. In some embodiments, the first and second
cannulas 198, 200 are sized and shaped to slidably receive the anchor shaft 102 and the
drill or driver member 172, respectively. The second cannula 200 may include one or
more release tabs 202 to releasably retain the drill or driver member 172 in a desired
angular relationship with the anchor shaft 102 (e.g., substantially parallel) to efficiently
dock the bone screw 142 within the securement apertures 140 of the fixation member
108, for example. As shown in Fig. 10A, once a portion of the bone screw 142 has been
inserted within the securement aperture 140, the drill or driver member 172 may be
disengaged from the second cannula 200 to articulate to the desired angular approach as
the bone screw 142 is driven into place. In some embodiments, the range of motion of
the drill or driver member 172 may be limited or defined by a ring 204 extending below
the guide member 150. As shown, the ring 204 substantially surrounds the drill or driver
member 172 and may be sized and shaped to limit movement of the drill or driver
member 172 within a plane offset and extending parallel to a vertical plane defined by
the anchor shaft 102.
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With reference to Figs. 10B and 10C, in some embodiments, the screw guide 168
and the guide member 150 may be formed as a single piece, or monolithically or
integrally together. The screw guide 168 may support both the bone screw 142 and the
drill or driver member 172 at a desired angle to insert the bone screw 142 into the
fixation member 108. In some embodiments, the screw guide 168 may include a cage
206 attached to the guide member 150, the cage 206 defined at least partially by a bottom
wall 208 and opposing side walls 210 extending from the bottom wall 208 to the guide
member 150. To set the trajectory of the bone screw 142 to the desired angle, the bottom
wall 208 may include an angled surface 220 that extends towards the fixation member
108 at least when the screw guide 168 is docked against the fixation member 108 (see
Fig. 10C). As shown, during insertion of the bone screw 142 into the fixation member
108, the bottom wall 208 may support the first end 174 of the drill or driver member 172
(e.g., the coupling 180).

Referring to Figs. 11-19, in some embodiments, the anchor shaft 102 may be
cannulated to receive a guidewire 222 therein for anchoring of subsequent spinal
instrumentation tools or fasteners (see Fig. 13). For example, as shown in Fig. 13, the
guidewire 222 may be inserted within the bore 112 of the cannulated anchor shaft 102
and docked against the fixation member 108 to maintain position while the delivery
device 100 is removed. Keeping the guidewire 222 in place, both a back plate 224 and a
cannulated fastener 226 may be advanced towards the fixation member 108 and threaded
into the anchor cavity 146 to secure the bone screw(s) 142 further in place (see Fig. 14).
As shown in at least Fig. 15, the back plate 224 may include a diameter such that the
back plate 224 extends at least partially over the securement apertures 140 of the fixation
member 108. By covering the securement apertures 140 either fully or partially, the
back plate 224 may be operable to inhibit or at least limit the bone screw(s) 142 from
backing out, thus decreasing the need for subsequent surgery and/or the level of post-
operative care. Furthermore, use of a back plate 224 may eliminate the need to have a
fixation member 108 with mating threads for the bone screw 142, thus giving the bone
screw 142 greater freedom while being driven into bone and/or tissue. In some
embodiments, the back plate 224 may define one or more tabs 228 that extend at least
partially over the securement aperture(s) 140 (see Fig. 15, 16). In another embodiment,
the back plate 224 may be non-oriented, thus limiting the need to precisely align the back
plate 224 against the fixation member 108 (see Figs. 17 and 19). Additionally or

alternatively, the cannulated fastener 226 may include an oversized head 230 to
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effectively cover the securement aperture(s) 140 and prevent back out of the bone
screw(s) 142 (see Figs. 18 and 19).

Referring now to Figs. 20-22, in another embodiment, the delivery device 100
may include a positioning shaft 232 inserted within a lumen 234 of a cannulated drill or
driver member 172. The positioning shaft 232 may include a distal tip feature 236 that is
operable to preset the angle of the first end 174 of the drill or driver member 172 for
proper bone screw insertion (see Fig. 22). For example, contact between the distal tip
feature 236 of the positioning shaft 232 and the first end 174 of the drill or driver
member 172 (e.g., the coupling 180) may cause the first end 174 to bend, flex, or
articulate to a desired insertion angle. Once the proper insertion angle is preset in the
drill or driver member 172, the drill or driver member 172 and the bone screw 142 are
advanced adjacent the anchor shaft 102 and towards the fixation member 108 (see Figs.
20 and 21 in sequence). Once the bone screw 142 has entered the fixation member 108,
the positioning shaft 232 may be removed and the bone screw 142 may be torqued into
place (see Fig. 22).

Turning now to Figs. 33-46, in some embodiments, similar to the delivery device
100, the delivery device 300 includes a shaft 302 having proximal and distal ends or
portions, 306, 304, and defining a lumen therein. The lumen may be a central lumen. As
shown in Figs. 33-37A, among others, the shaft 302 is an elongated anchor shaft 302 and
may be generally long enough to extend from the distal portion 304 to a location outside
a patient, where at least a portion of the anchor shaft 302 (e.g., the proximal portion 306)
can be held and manipulated by a surgeon. The distal portion 304 and the proximal
portion 306 may be two pieces attached together or, in some embodiments, may be
formed monolithically or integrally together as a single piece. The anchor shaft 302, is a
cannulated tube (see Fig. 36), and may be sized and shaped to releasably anchor the
anchor shaft 302 to a fixation member 308 (e.g., a CAVUX™ Cervical Cage-L from
Providence Medical Technology, Inc.) via a rod 600 and a screw guide 400. For
example, the distal portion 304 of the anchor shaft 302 may be keved or may include
threading or the like to retain the anchor shaft 302 releasably to the screw guide 400 via
the rod 600. In some embodiments, the screw guide 400 may be connected to the anchor
shaft 302 so the delivery device 300 may be positioned irrespective to a position of a
patient or the screw guide 400.

As illustrated in Figs. 33-37A, among others, a screw guide 400 is coupled to the
distal end 304 of the shaft and a handle 500 is coupled to the proximal end 306 of the
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shaft 302. The screw guide is positioned within the target area of the vertebrae to provide
the correct (or predetermined) trajectory for screw deployment. In some embodiments,
the screw guide 400 is operably connected to the anchor shaft 302 to direct the bone
screw 600 for insertion in the fixation member 308. In one embodiment, the screw guide
400 abuts or is received by the anchor shaft 302 at the distal portion 304 of the anchor
shaft 302 and adjacent the fixation member 308. As shown in Figs. 37E-37G, the screw
guide 400 may include a first or central lumen 469 for receipt of the rod and engagement
with the shaft and one or more angled lumen 470 to define a trajectory for bone screw
insertion. In some embodiments, the first or central lumen 469 includes grooves or
threading 468 to engage the distal end of the shaft. In various embodiments, the angled
lumen 470 of the screw guide 400 may be formed as part of the screw guide or may be
removable. For example, when the screw guide 400 is positioned adjacent the fixation
member 308 (i.e., “docked” or secured by the rod 600), the angled lumen 470 may be
concentric with at least one securement or bone screw aperture 360 of the fixation
member 308. Once docked against the fixation member 308, the angled lumen 470 of
the screw guide 400 directs the bone screw 142 into proper alignment with the fixation
member 308. In some embodiments, the angled lumen 470 may be offset from the rod
receiving portion 480 of the screw guide 400.

The handle 500 is configured to release the cage or fixation member 308 attached
or coupled to the screw guide 400 at the distal end of the device 300 (see Figs. 33-35).
The handle 500 is generally elliptical in shape and includes grip features 505 to help the
user grasp and manipulate the handle. The grip features 505 may be elongate grip
features positioned either horizontally or vertically on the handle. The grip features 505
may be made of rubber or other suitable polymer. The handle 500 may include a first
portion 510 and a second portion 515. The first portion 510 may be fixed or stationary
relative to the shaft 302. The second portion 515 may rotate or turn relative to the first
portion 510 to release the fixation member 308, as described in more detail below.

As depicted in Fig. 36, a rod or elongate member 600 may be positioned in the
shaft lumen 302a and the rod includes both proximal 601 and distal 602 ends. The rod
600 may be solid or hollow and may be made of any appropriate material. The handle
500, which may be a cage release handle, is coupled to a proximal end 601 of the rod
600 and the fixation member 308 is coupled to the distal end 602 of the rod 600. The
distal end 602 of the rod 600 may be threaded (not shown) for engagement with the

threading 350 in the rod receiving aperture 355 in the fixation member 308. As can be
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understood from Fig. 37, the handle may be rotated in the direction of arrow A to
unthread or release the fixation member 308 from the rod.

As indicated throughout, the fixation member may be releasably coupled with the
delivery device. The fixation member 308 may be sized and shaped to fit snugly (e.g., a
friction fit) into or otherwise engage or abut adjacent vertebrae in a disc joint space
between two adjacent vertebrae (see e.g., Fig. 2, which illustrates a different embodiment
but it is understood that the fixation member 308 fits in a similar location to that shown).
As described herein, the fixation member 308 is operable to fixedly engage two adjacent
vertebrae of a cervical spine (see e.g., Fig. 2) to fuse the two adjacent vertebrae together
(e.g., C5 and C6 shown in Fig. 2). As perhaps best seen in Figs. 34-37@, the fixation
member 308 includes a main body 314 defined by opposing top and bottom surfaces 316,
318, opposing front and rear surfaces 320, 330, and opposing side surfaces 332. Bone
screw receiving apertures 360 are defined in at least the rear surface 330. In one
embodiment, there are two bone screw receiving apertures 360 configured to receive
bones screws or other fasteners 700 for securing the fixation member 308 to the
respective vertebral surface. The apertures 360 are angled to provide a specific trajectory
for the bone screw 600 as described in more detail below.

The fixation member 308 may be generally cuboid in shape and may include
engagement features 334 to retain the fixation member 308 fixedly within the disc joint
space. For example, the top and bottom surfaces 316, 318 may include a plurality of
directional projections 334 that allow the fixation member 308 to be inserted into a disc
space but also limit its removal. For instance, the projections 334 may be shaped to
resemble a sawtooth waveform in cross-section (see Fig. 33, 37B, 37D, 42), with vertical
sections 336 of the projections 334 facing towards the front surface 320. As shown in
Figs. 36, 37A-D, 42, and others, the projections 334 may be horizontally spaced (e.g., in
uniform rows) and may extend substantially between the opposing side surfaces 332 of
the main body 314. To reduce weight and offer cross sectional areas for bone bridging
(e.g., packing of bone graft material to promote bone growth after implantation), the
fixation member 308 may include a plurality of cavities 338 defined in the surfaces of
the fixation member 308 (e.g., the opposing top and bottom surfaces 316, 318 and the
opposing side surfaces 332, see e.g., Figs. 37B, 37C). In some embodiments, the cavities
338 may interconnect such that the main body 314 may be considered hollow. The
fixation member may be tapered. That is, the width, W), of a rear surface 330 may be

greater than the width, W5, of the front surface 320 (see, e.g., Fig. 37C). The fixation
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member may be made of bone or bone substitute material or a biocompatible metal,
ceramic, polymer, or some combination thereof. Examples include metals such as
titanium, stainless steel, cobalt chrome, chro-moly and polymers such as Polycarbonate,
PEI, UHMW PE, ABS, PEEK etc.

In some embodiments, and as shown in Figs. 37A-D, the fixation member 308
further includes screw guide engagement features 340. The engagement features 340
may be slots, U-shaped apertures or other feature configured to receive a corresponding
engagement feature 341 on the screw guide 400. When engaged, the features 340, 341
serve to secure the fixation member 308 and screw guide 400 for delivery. Engagement
feature 341 may be shaped as a pin, u-shaped protrusion, or other configurations that
match the corresponding shape of feature 340 (see Figs. 37E, 37F and 37G). The paired,
diagonally opposed positions of the two engagement features 341 provide a means to
eliminate rotational movement of the fixation member 308 relative to the screw guide
400.

As shown in Fig. 38, the system may further include a bone screw 142 coupled to
a driver 772. The screw may be coupled via a close friction fit or light press fit. The
screw is accepted by or received in the fixation member, as shown in Figs. 39-41, among
others. As also shown in these figures, the coaxial instruments (e.g. the screw guide and
the driver) are either angled or articulating, or both, to provide angled screw deployment
with minimal tissue retraction.

As illustrated in Fig. 38-45, in an exemplary embodiment, the screw delivery
system 710 may include a drill or driver member 772 to both advance the bone screw
142 towards the fixation member 308 and drive the bone screw 142 into the fixation
member 308 and into an adjacent vertebra. The drill or driver member 772 may be an
elongated shaft and may include a first end 774 and a second end 776 extending from the
first end 774. The drill or driver member 772 is a solid shaft and may be generally long
enough to extend from the first end 774 to a location outside a patient, where at least a
portion of the drill or driver member 772 (e.g., the second end 776) can be held and
manipulated by a surgeon. In other embodiments, the shaft may be a cannulated tube.
Once the bone screw 142 is driven within one of the securement apertures 360 of the
fixation member 308 by the drill or driver member 772, the drill or driver member 772
may be removed from the screw guide lumen 470, then re-engaged with the second
screw guide lumen 470 to repeat the process for subsequent bone screw insertion in other

securement apertures 360, if any, of the fixation member 308.
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With continued reference to Figs. 38-45, for instance, the drill or driver member
772 may be operable to releasably grip the bone screw 142 until the bone screw 142 is
driven into position within a disc joint space. For example, the first end 774, which may
include a bit 778 for corresponding driving engagement with the screw head 144 of the
bone screw 142 (see Fig. 42), may releasably retain the bone screw 142 through friction
fit, interference fit, temporary attachment means, or other temporary securement
mechanisms. In some embodiments, the first end 774 may flex, bend, or articulate in
relation to the second end 776 to allow proper alignment of the bone screw 142 within
the screw guide 400 and the fixation member 308. For instance, the first end 774 may
include a coupling 780 that permits the drill or driver member 772 to rotate and articulate
with the bone screw 142 at a specified angle. In some embodiments, the specified angle
is between 30 and 70 degrees from collinear to the anchor shaft 302. As one example, the
coupling 780 may take the form of a universal joint 790 that permits offset rotation of the
first end 774 in relation to the second end 776 of the drill or driver member 772 (see Fig.
44). That is, the joint is a universal articulating joint. In other examples (see above), the
coupling 780 may be a resiliently deformable coil spring that is capable of transmitting
torque to the bone screw 142 at a desired angular trajectory. As yet another example, the
coupling 780 may be a laser cut tube portion that resiliently deforms to a desired angular
trajectory. Although three examples are provided, the coupling 780 may include other
deformable mechanisms, including without limitation any combination of the three
examples discussed above.

As illustrated in Fig. 42, in use, the screw 142 is coupled or is coupled directly to
the driver 772, which guides the screw 142 through the screw guide lumen 470 and into
the fixation member 308. The screw 142 is attached securely to the driver bit by a
friction fit. The dual-sided arrow shows the distance D between the shoulder of the
driver bit 778 and the screw guide 400. In one embodiment, the driver 772 and screw
142 are rotated clockwise as they are advanced. Fig. 43 depicts the decreased distance
between the shoulder of the driver bit 778 and the screw guide 400. More specifically,
Position 1 points to the contact between the shoulder of the driver bit 778 and the screw
guide 400. While the driver bit 778 can be rotated in place, it can no longer advance. Fig.
46 illustrates an enlarged view of the contact or engagement surfaces that will prevent
further advancement of the driver while allowing the driver to rotate in place. The

surfaces are matching concave and convex surfaces.
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Turning back to Fig. 43, Position 2 of Fig. 43 shows the threaded head of the
screw 142 engaging with the threaded lumen of the fixation member 308. As the driver
772 is rotated, the screw 142 is advanced by engagement with the thread features 360.
The screw 142 includes one or more locking or anti-backout features, such as a self-
locking thread and/or an interference thread at the screw head, to help anchor the screw
142 in the fixation member.

As can be understood from Fig. 44, as the screw 142 is advanced in the direction
of arrow B through the screw guide 400 (and the driver 772 rotates in place), the screw
142 begins to disengage from the driver bit 778, as shown by the dual sided arrow A.
That is, the friction fit (light press fit) between the screw head and driver bit is broken.
Figs. 45 and 46 illustrate the system 710 as screw deployment is completed. As shown,
the screw 142 has moved off from the driver bit 778 (shown by arrow A) enough to
break the friction fit completely, yet there is enough engagement between the driver bit
and the screw head to complete the screw rotation and deploy it fully. The driver 772
can now be removed from the screw guide 400, leaving the screw locked or secured in
place within the fixation member 308.

Referring back to Figs. 23-26, and as shown in Figs. 38-46, the bone screw 142 in
each of the embodiments described above and below may be self-drilling, self-tapping,
and locking. In embodiments, the screw is a solid screw (i.e., it is not hollow and/or
does not include a lumen defined within the screw body). As illustrated, the bone screw
142 may include a distal tip 238 and a proximal end 240 including the screw head 144.
In some embodiments, the bone screw 142 may include a helical cutting flute 260 fading
out from the distal tip 238 towards the proximal end 240. The distal tip 238 may include
a sharp tip angle to encourage bone and/or tissue cutting. In some embodiments, an
outer portion 262 of the screw head 144 may be threaded to engage corresponding
threads of the securement apertures 140 (see Fig. 26). As shown in Fig. 26 and Fig. 45,
among others, to lock the bone screw 142 to the fixation member 108, 308 the minor
diameter of the thread feature on the outer portion 262 of the screw head 144 may
outwardly taper to create an interference fit with the threaded securement apertures 140
of the fixation member 108, 308 effectively locking the bone screw 142 in place and
limiting back out. In some embodiments, the thread pitch on the outer portion 262 of the
screw head 144 at the last thread may also be greater than or less than the thread pitch on
the fixation member 108, 308, thereby creating an interference fit on the last turn(s)

when driving the screw 142 into the fixation member 108, 308.
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The delivery device 100, 300, drill or driver member 172, 772 and fixation
member 108, 308 may be formed from a variety of materials and means. For example,
the delivery device 100, 300, including the anchor shaft 102, 302 guide member 150,
screw guide 168, and guidewires 196, 222, may be formed from stainless steel, titanium
alloy, cobalt chromium alloy, ceramics, plastics (e.g., polyethylene), or other material
suitable for use in sterile surgical environments. The drill or driver member 172, 772
and fixation member 108, 308 may be similarly configured. In some embodiments, the
delivery device 100, 300 and the drill or driver member 172, 772 may include
hydrophilic and/or hydrophobic coatings for lubrication needs. The devices, systems and
apparatus may be single use and/or disposable or include single use and/or disposable
components.

All relative and directional references (including: upper, lower, upward,
downward, left, right, leftward, rightward, top, bottom, side, above, below, front, middle,
back, vertical, horizontal, and so forth) are given by way of example to aid the reader’s
understanding of the particular embodiments described herein. They should not be read
to be requirements or limitations, particularly as to the position, orientation, or use unless
specifically set forth in the claims. Connection references (e.g., attached, coupled,
connected, joined, and the like) are to be construed broadly and may include intermediate
members between a connection of elements and relative movement between elements.
As such, connection references do not necessarily infer that two elements are directly
connected and in fixed relation to each other unless specifically set forth in the claims.

Those skilled in the art will appreciate that the presently disclosed embodiments
teach by way of example and not by limitation. Therefore, the matter contained in the
above description or shown in the accompanying drawings should be interpreted as
illustrative and not in a limiting sense. Thus, it is intended that the scope of the present

disclosure should not be limited by the particular embodiments described above.
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CLAIMS

What is claimed is:

1. An apparatus for guiding a fixation member to a cervical disc joint space in a

spine in an ACDF procedure, the apparatus comprising:
a delivery device comprising:

an anchor shaft comprising a central lumen defining a longitudinal

axis, a distal portion and a proximal portion extending from the distal portion;

a guide member operably associated with the anchor shaft, the guide
member defining a first lumen coaxial with the central lumen, two angled
lumen offset from the first lumen and at least one fixation member

engagement feature; and

a fixation member having at least one threaded opening and at least one guide
member engagement feature such that when the guide member engagement
feature receives the fixation member engagement feature, the engagement hinders

rotation of the fixation member relative to the guide member.

2. The apparatus of claim 1, further comprising a rod member having at least one
threaded end extending at least partially through the central lumen of the anchor

shaft to releasably engage the threaded opening of the fixation member .

3. The apparatus of claim 2, further comprising a handle, the handle operably
coupled to the proximal portion of the anchor shaft and rotatably coupled to the
rod, wherein rotation of the rod releasably engages the rod with the fixation

member.

4. The apparatus of any of the preceding claims, wherein the at least one fixation

member engagement feature includes at least one, and preferably two slots.

5. The apparatus of any of the preceding claims, wherein the first angled lumen

defines a first trajectory that is angled relative to the longitudinal axis and the
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10.

11.

second angled lumen defines a second trajectory that is angled relative to the

longitudinal axis

The apparatus of claim 5, wherein the first trajectory is different from the second

trajectory.

The apparatus of any of the preceding claims, wherein the fixation member
further comprises two angled threaded apertures offset from the at least one
threaded opening, the two angled threaded apertures coextensive or coaxial with
a respective angled lumen of the guide member when the guide member and the

fixation member are engaged.

The apparatus of any of the preceding claims, wherein when the guide member
and the fixation member are engaged, the opening of the fixation member is

coextensive or coaxial with the central lumen of the anchor shaft.

The apparatus of any of the preceding claims, wherein a surface of the guide

member and a surface of the fixation member abut each other.

The apparatus of claim 1, wherein the guide member is slidably coupled with

anchor shaft.

A system for guiding and securing a fixation member to a cervical disc joint
space in a spine in an ACDF procedure, the system comprising:

a fixation member delivery device including;

an anchor shaft comprising a central lumen defining a longitudinal
axis, a distal portion and a proximal portion extending from the

distal portion; and

a guide member operably associated with the anchor shaft, the
guide member defining a first lumen coaxial with the central
lumen, two angled lumen offset from the first lumen and at least

one fixation member engagement feature; and
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13

14.

15.

16.

a fixation member having at least one threaded opening and at least one
guide member engagement feature such that when the guide member engagement
feature receives the fixation member engagement feature, the engagement hinders

rotation of the fixation member relative to the guide member; and

a drive member having a first end operably associated with the guide

member adjacent the anchor shaft.

The system of claim 12 wherein the device further comprises a rod member
having at least one threaded end extending at least partially through the central
lumen of the anchor shaft to releasably engage the threaded opening of the

fixation member.

. The system of claim 13 wherein the device further comprises a handle, the handle

operably coupled to the proximal portion of the anchor shaft and rotatably
coupled to the rod, wherein rotation of the rod releasably engages the rod with the

fixation member.

The system of any of claims 11-14, wherein the fixation member further
comprises two angled threaded apertures offset from the at least one threaded
opening, the two angled threaded apertures coextensive or coaxial with a
respective angled lumen of the guide member when the guide member and the

fixation member are engaged.

The system of claim 14 wherein the first trajectory guides a first fastener to a
superior vertebral surface and the second trajectory guides a second fastener to an

inferior vertebral surface.

The system of claims of any of claims 11-15 further comprising at least one
fastener, the at least one fastener received in one of the two angled threaded
apertures of the fixation member to secure the fixation member to a vertebral

surface.
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5 17. The system of claim 16, wherein the fastener is an anti-backout screw or a self-

locking screw, with an interference thread at the head of the screw.

18. The system of any of claims 11-17, wherein the first end of the drive member
includes a coupling that permits the drive member to rotate and/or articulate with
10 a fastener at a desired angle to deploy the fastener at a desired angle with minimal

tissue retraction.

19. The system of claim 18, wherein the coupling is selected from a group consisting
of a universal joint, a coil spring, or a relief cut tube portion.
15
20. A method of implanting a spinal fixation implant, the method comprising:
advancing a delivery apparatus into a disc joint space between two

adjacent vertebrae in an ACDF procedure, the delivery apparatus comprising:

an anchor shaft comprising a central lumen defining a longitudinal
20 axis, a distal portion and a proximal portion extending from the

distal portion;

a guide member operably associated with the anchor shaft, the
guide member defining a first lumen coaxial with the central
lumen, two angled lumen offset from the first lumen and at least

25 one fixation member engagement feature; and

a fixation member having at least one threaded opening and at
least one guide member engagement feature such that when the
guide member engagement feature receives the fixation member
30 engagement feature, the engagement hinders rotation of the

fixation member relative to the guide member;
advancing a drill/drive member adjacent the delivery apparatus, the

drill/drive member having a fastener releasably attached to a first end of the

35 drill/drive member; and
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22.

23.

24.

25.

26.

27.

28.

advancing the fastener through the one of the two angled lumen of the
guide member to attach the fixation member to at least one of the two adjacent

vertebrae.

The method of claim 20 wherein the first end of the drill/drive member includes a
coupling that permits the drill/drive member to rotate and/or articulate with a
fastener at a desired angle to deploy the fastener at a desired angle with minimal

tissue retraction.

The method of claim 21 wherein the coupling is selected from a group consisting

of a universal joint, a coil spring, or a relief cut tube portion.

The method of claim 20, wherein the fastener is an anti-backout screw or a self-

locking screw, with an interference thread at the head of the screw.

A delivery device for guiding a fixation member to a spine, the delivery device
comprising:

an anchor shaft having a distal portion and a proximal portion extending
from the distal portion, the distal portion being keved or threaded to anchor onto
the fixation member; and

a guide member operably associated with the anchor shaft.

The delivery device of claim 24, wherein the guide member is slidably coupled

with anchor shaft.

The delivery device of any of claims 24 and 25, wherein the anchor shaft is a

cannulated tube or solid rod.

The delivery device of any of claims 24, further comprising a screw guide

operably connected to the anchor shaft.

The delivery device of claim 27, wherein the screw guide is formed

monolithically with the guide member.
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29.

30.

31.

32.

33.

34.

35.

36.

The delivery device of any of claims 27 and 28, wherein the screw guide includes
one or more formed or removable angled lumen to set a trajectory for a bone
screw.

The delivery device of any of claims 24-25, wherein the guide member is a

double or single cannulated member slidably coupled with the anchor shaft.

The delivery device of any of claims 24-25, wherein the guide member is a
guidewire extending adjacent the anchor shaft and configured to anchor onto the

fixation member.

The delivery device of any of claims 24-31, wherein the guide member defines at

least one drill/drive path therein.

A system for guiding and securing a fixation member to a spine, the system
comprising:
an intervertebral implant delivery device including:
an anchor shaft having a distal portion and a proximal portion
extending from the distal portion, the distal portion being releasably affixed to
anchor onto the fixation member; and
a guide member operably connected to the anchor shaft; and
a drill/driver member having a first end and slidably coupled with the

guide member adjacent the anchor shaft.

The system of claim 33, further comprising a screw guide for supporting the
drill/drive member and a bone screw connected to the drill or driver member at a

desired angle for insertion of the bone screw into the fixation member.
The system of any of claims 33 and 34, wherein the guide member is a single or
double cannulated member slidably coupled with the anchor shaft and the

drill/drive member.

The system of claim 35, wherein the drill/drive member is releasably coupled

with the guide member.
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38.

39.

40.

41

42.

43.

The system of any of claim 33-35, wherein the anchor shaft is a cannulated tube
and the system further comprises a guidewire slidably received within the

cannulated anchor shaft.

The system of claim 37, wherein the guidewire is operable to guide and position a

cannulated screw onto the fixation member.

The system of any of claims 33, wherein the drill/drive member is cannulated to
receive a shaft therein to preset an angle of the first end of the drill/drive member

for bone screw insertion into the fixation member.

The system of any of claims 33-39, wherein the first end of the drill/drive
member includes a coupling that permits the drill/drive member to rotate and

articulate with a bone screw at a desired angle.

. The system of claim 40, wherein the coupling is selected from a group consisting

of a universal joint, a coil spring, or a relief cut tube portion.

A method of implanting a spinal fixation implant, the method comprising:
advancing a delivery device into a joint between two adjacent vertebrae,
the delivery device including a fixation member releasably attached to a distal
end thereto;
advancing a drill/drive member adjacent the delivery device; and
attaching the fixation member to at least one of the two adjacent

vertebrae.

The method of claim 42, further comprising guiding a bone screw releasably

attached to the drill/drive member into the fixation member at a desired angle.
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