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ABSTRACT

An implant may be formed in a disc space during a spinal
fusion procedure. The implant may include implant mem-
bers and connectors. The connectors may include sections
with removed material that allow for some flexibility of the
connectors. The connectors may include limiters that limit
the amount of flexibility of the connectors. The ability of the
connectors to flex may allow stress to be applied to bone
growth material positioned in the implant. Stress may pro-
mote desirable bone growth.
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SPINAL IMPLANT INCLUDING A
COMPRESSIBLE CONNECTOR

PRIORITY CLAIM

[0001] This application claims priority to U.S. Provisional
Application No. 60/363,219 entitled “Instrumentation And
Procedure For Implanting Fusion Devices,” filed Mar. 11,
2002. The above-referenced provisional application is incor-
porated by reference as if fully set forth herein.

BACKGROUND

[0002] 1. Field of the Invention

[0003] The present invention generally relates to the field
of medical implants and more particularly to spinal
implants. An embodiment of the invention relates to con-
nectors for joining implants members of an implant together.

[0004] 2. Description of Related Art

[0005] An intervertebral disc may be subject to degenera-
tion. Degeneration may be caused by trauma, disease, and/or
aging. An intervertebral disc that becomes degenerated may
have to be partially or fully removed from a spinal column.
Partial or full removal of an intervertebral disc may desta-
bilize the spinal column resulting in subsidence or defor-
mation of vertebrae. Destabilization of a spinal column may
result in alteration of a natural separation distance between
adjacent vertebrae. Maintaining the natural separation
between vertebrac helps to prevent pressure from being
applied to nerves that pass between vertebral bodies. Exces-
sive pressure applied to the nerves may cause pain and/or
nerve damage. During a spinal fixation procedure, a spinal
implant may be inserted within a space created by the
removal or partial removal of an intervertebral disc between
adjacent vertebrae. The spinal implant may maintain the
height of the spine and restore stability to the spine. The
spinal implant may be a fusion device. Intervertebral bone
growth may fuse the implant to adjacent vertebrae. The
spinal implant may be an artificial disc.

[0006] A spinal implant may be inserted during a spinal
fixation procedure using an anterior, lateral, or posterior
spinal approach. An anterior spinal approach may be a
preferred method for some spinal implant procedures. An
anterior spinal approach may require less bone removal and
muscle distraction than a posterior spinal approach. In
addition, an anterior spinal approach may involve less risk
of nerve damage than a posterior spinal approach.

[0007] During an anterior spinal approach, a surgical
opening may be made in the abdomen of a patient. This
opening may extend from the abdomen to an anterior surface
of the spine. For some patients, the opening may be ten or
more inches in depth. The opening needs to be large enough
to accommodate instrumentation for insertion of a spinal
implant within a disc space. A discectomy may be performed
to remove or partially remove a defective or damaged
intervertebral disc. The discectomy creates a disc space for
a spinal implant. The amount of removed disc material may
correspond to the size and type of a spinal implant to be
inserted.

[0008] A type of spinal implant used to promote fusion of
adjacent vertebrae may include a pair of engaging plates and
struts. Struts may be positioned between the engaging plates
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to establish a separation distance between the engaging
plates. Spinal implants having engaging plates and struts are
described in U.S. Pat. No. 6,045,579 issued to Hochschuler
et al., which is incorporated by reference as if fully set forth
herein. Struts may separate and join engaging plates of an
assembled spinal implant. The engaging plates may provide
alarge contact area between the spinal implant and vertebrae
that are to be fused together. The large contact area may
minimize subsidence and deformation of the vertebrae dur-
ing use. The engaging plates may include protrusions that
inhibit migration of the inserted implant. Each engaging
plate may also include several openings to promote bone
growth through the spinal implant to fuse the adjacent
vertebrae together. The spinal implant may be formed in the
disc space so that no over-distraction of the adjacent verte-
brae is needed.

[0009] The engaging plates and struts may allow an ante-
rior height of a spinal implant to differ from a posterior
height of the implant. The availability of spinal implants that
have different anterior and posterior heights may allow a
surgeon to choose a spinal implant that will provide proper
lordotic alignment and vertebral separation for a particular
patient.

[0010] The struts of a spinal implant establish a separation
distance between the engaging plates of the implant. The
separation distance between the engaging plates may in turn
establish a desired separation distance between adjacent
vertebrae when the implant is formed between the vertebrae.
Establishing a desired separation distance between engaging
plates and adjacent vertebrae may establish a proper distance
between vertebral bodies.

[0011] The struts of a spinal implant may include load-
sharing members. The load-sharing members may allow a
portion of a load placed on the implant to be transmitted to
bone growth material placed within the implant. The trans-
mittal of a portion of a load to bone growth material may
promote bone growth in accordance with Wolff’s law. Bone
growth through and around a spinal implant may fuse the
adjacent vertebrae together. Bone growth material inserted
into the implant may be, but is not limited to, autograft bone
harvested from a secondary location, such as the iliac crest;
allograft material; or artificial bone growth material.

[0012] Another type of spinal implant may include a cage
into which bone growth material is placed. A method of
inserting the spinal implant may include forming a disc
space that is slightly smaller than a height of the spinal
implant and impacting the implant into the opening. Impact-
ing an implant may be dangerous and may not inhibit an
inserted implant from backing out of a disc space after
insertion. An alternate method of inserting a spinal implant
may involve forming a disc space that is slightly larger than
a height of the implant to be inserted into the disc space by
distracting the vertebrae with a distraction device. After a
spinal implant is inserted, the distraction device may be
removed. Distracting the adjacent vertebrae a distance that
allows a spinal implant to be inserted into a disc space,
however, may not be desirable. Imperfect elastic character-
istics of connective tissue may not allow connective tissue to
return to a pre-distracted state after the distraction device is
removed.

[0013] Another type of spinal implant includes threading
along a substantial portion of a length of the implant. The
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implant may be screwed into a prepared opening between
adjacent vertebrae. The threaded implant may include self-
tapping threads, or the spinal implant may be threaded into
a tapped opening.

SUMMARY

[0014] A bone implant may be positioned in a space
formed between two bones or two bone portions. In some
embodiments, a bone implant may be positioned in a disc
space between a pair of vertebrae. Bone implants may be
made from a wide variety of materials. Bone implants may
be formed from, but are not limited to being formed from,
metal, ceramics, bone, polymers, or combinations thereof. In
an embodiment, a bone implant is made of a titanium alloy
(such as Ti6AL4V). Portions of a bone implant that contact
bone may be coated with a material, such as, but not limited
to, titanium plasma spray, bone morphogenic proteins, and/
or hydroxyapatite to promote osseointegration. In addition
to, or instead of, coating portions of the bone implant that
contact bone, portions of the bone implant that contact bone
may be roughened to promote osseointegration. The por-
tions may be roughened by any of several processing
techniques, including, but not limited to, chemical etching,
surface abrading, shot peening, an electric discharge pro-
cess, and/or embedding particles in the surface.

[0015] Abone implant, or a portion of a bone implant, may
be made of a biodegradable and/or bioabsorbable material.
For example, a polymer used to form a bone implant, or a
portion of a bone implant, may be, but is not limited to, a
polyanhydride, an alpha polyester, and/or a polylactic acid-
polyglycolic acid copolymer.

[0016] In some embodiments, a bone implant may be a
spinal implant. The spinal implant may be formed in a disc
space during an insertion procedure. The spinal implant may
include implant members that contact vertebral surfaces and
a connector or connectors that join the implant members
together. In some embodiments, the connectors may allow
for minor adjustment of a distance separating the implant
members so that the implant members apply a compressive
load to bone growth material positioned between the implant
members. If a large compressive force is applied to the
implant members, the connectors and implant members may
act as a single unit that dissipates the force over the large
surface area of the implant members.

[0017] In an embodiment, a connector is formed from a
blank. Material is cut away from the blank to allow for some
flexibility of the connector even though the connector is
made of a relatively inflexible material (such as TI6AL4AV).
Limiters may be positioned in removed sections of the blank
to limit the flexibility of the connector should a large
compressive load be applied to implant members joined
together by the connector. Ends of the blank may be
machined to fit in tapered grooves of the implant members.

[0018] Instruments of an instrumentation set may be used
to form a bone implant within a space between two bones of
a patient. Instruments of the instrumentation set may allow
a significant portion of positioning and manipulation to be
affected from above an incision in a patient. Instruments of
the instrumentation set may allow for insertion of a bone
implant in a simple, efficient, and safe manner. In an
embodiment, the bone implant is a spinal implant formed in
a disc space between adjacent vertebrae. In other embodi-
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ments, the bone implant may be an implant placed in a space
formed between two portions of a bone. The bone may be
shorter than a desired length. The bone implant may be used
to establish a desired length of bone. Instruments of the
instrumentation set may require a small opening in the
patient while still allowing ample visibility of a surgical site,
an implant, and instruments during the insertion procedure.

[0019] An instrumentation set for a spinal implant inser-
tion procedure may include various insertion instruments.
The insertion instruments may include, but are not limited
to, a spreader, a separator, and a strut seater. The instrumen-
tation set may also include spinal implant components. The
implant components may include, but are not limited to,
implant members of various sizes and lordotic alignment
and connectors of various sizes. A spreader may allow
implant members that form a spinal implant to be positioned
between two adjacent vertebrae. A separator may be posi-
tioned between the implant members to establish a desired
separation distance between the implant members. In an
embodiment, a connector or connectors may be inserted
through the separator and into the implant members. The
connectors may join the implant members together.

[0020] A spreader may allow implant members to be
positioned within a prepared disc space between vertebrae.
The spreader may be sufficiently long to allow easy place-
ment of a distal end of the spreader in the disc space from
above an incision in a patient. The spreader may include
holders that secure implant members of a spinal implant to
the spreader. The holders and attached implant members
may be positioned in a disc space during an anterior spinal
implant insertion procedure. A distance between the holders
may be adjusted by inserting a separator into the spreader.
The separator may establish a desired separation distance
between outer surfaces of the implant members without
excess distraction of the vertebrae.

[0021] In addition to establishing a desired separation
distance between a pair of implant members, a separator
may include passages that conduct connectors to the implant
members. The connectors may fix the separation distance
between the implant members. In an embodiment of a spinal
implant, implant members may include slots. Portions of
connectors may be positioned in the slots to join the implant
members together.

[0022] An embodiment of a spreader may have implant
holders. An opening or openings in the implant members
may press-fit onto the implant holders. Locking pins may be
inserted into slots of the spreader and into implant member
slots to secure the spreader to the implant members and to
maintain proper alignment of the spreader slots with respect
to the implant member slots. In an alternate embodiment, a
spreader may have implant holders that are inserted into
dovetail channels of the implant members. When the
spreader is fully inserted into the dovetail channels, implant
member slots will align with slots in the spreader. Gaps in
the implant holders may be compressed when the spreader
is inserted into the dovetailed channels. A force exerted by
arms to counter the compression of the gaps may hold the
implant members on the spreader. Alternatively, the implant
holders may have spring members that fit into an opening in
the implant members and apply a force to the dovetailed
channels to hold the implant members on the spreader.

[0023] During some implant insertion procedures, a disc
space may be too small to allow for insertion of implant
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members coupled to a spreader without protrusions of the
implant members scarring surfaces of adjacent vertebrae
during insertion. In some embodiments, distractors may be
used to separate vertebrae to a distance that is less than the
desired separation distance to be established by the spinal
implant. The spinal implant may then be formed in the disc
space.

[0024] In other embodiments, insertion guides may be
positioned in a disc space that is too small to allow for
insertion of implant members. The insertion guides may
include stops that limit an insertion depth into the disc space.
After placing insertion guides in the disc space, a spreader
with attached implant members may be inserted into the disc
space between the insertion guides. The insertion guides
may be removed after insertion of the implant members and
spreader.

[0025] TInsertion of a separator in a spreader may force
outer surfaces of implant members against vertebrae. Con-
tinued insertion of the separator into the spreader may drive
protrusions of the implant members into vertebral bone. The
separator may be impacted into the spreader using a mallet
or a slap hammer. The separator may establish a desired
separation distance between vertebrae.

[0026] After establishing a separation distance between
vertebrae by inserting a separator into a spreader, connectors
may be positioned in implant member slots to join implant
members together. After insertion of the connectors into the
implant members, the spreader and the separator may be
removed from between the vertebrae.

[0027] A connector seater may be coupled to the implant
members and to a connector or connectors. The connector
seater may apply force to the implant members and the
connector or connectors to affix the connector or connectors
to the implant members. The force applied by the connector
seater to the implant members and the connectors may be
sufficient to deform implant member slots and/or portions of
the connectors to affix the connectors to the implant mem-
bers. The connector seater may include an indicator to
indicate when a sufficient amount of force has been applied
to the connectors and the implant members. After connectors
are affixed to implant members, the connector seater may be
removed from an opening in a patient. Bone growth material
may be placed in a space between the implant members
before the opening is closed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Advantages of the present invention will become
apparent to those skilled in the art with the benefit of the
following detailed description of embodiments and upon
reference to the accompanying drawings in which:

[0029] FIG. 1 shows a perspective view of an embodi-
ment of a spinal implant.

[0030] FIG. 2 shows a perspective view of an embodi-
ment of a spinal implant.

[0031] FIG. 3 shows a plan view of an intervertebral disc
space between adjacent vertebrae.

[0032] FIG. 4 shows a top view of a spinal implant
positioned between adjacent vertebrae.

[0033] FIG. 5 shows a perspective view of an embodi-
ment of an engaging plate that emphasizes an inner surface
the engaging plate.
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[0034] FIG. 6 shows a perspective view of an embodi-
ment of a connector.

[0035] FIG. 7 shows a perspective view of an embodi-
ment of a connector.

[0036] FIG. 8 shows a perspective view of an embodi-
ment of a backing plate.

[0037] FIG. 9 shows a perspective view of an embodi-
ment of a width and depth spacer.

[0038] FIG. 10 shows a perspective view of an embodi-
ment of a height spacer.

[0039] FIG. 11 shows a perspective view of an embodi-
ment of a separator.

[0040] FIG. 12 shows a perspective view of an embodi-
ment of a separator.

[0041] FIG. 13 shows a perspective view of an embodi-
ment of a spreader with plate holders in a spread apart
position.

[0042] FIG. 14 shows a perspective view of an embodi-
ment of a spreader with plate holders in an initial position.

[0043] FIG. 15 shows a perspective view of an embodi-
ment of an integral handle and plate holder combination.

[0044] FIG. 16 shows a perspective view of a portion of
an embodiment of a spreader with engaging plates coupled
to the spreader.

[0045] FIG. 17 shows a perspective view of an embodi-
ment of an inner surface of a member holder.

[0046] FIG. 18 shows a perspective view of a portion of
an embodiment of a spreader that emphasizes a front view
of a member holder.

[0047] FIG. 19 shows a side view of a portion of an
embodiment of a spreader.

[0048] FIG. 20 shows a perspective view of an embodi-
ment of a locking pin with a detail of a tip of the locking pin.

[0049] FIG. 21 shows a perspective view of an embodi-
ment of an extender.

[0050] FIG. 22 shows a perspective view of an embodi-
ment of a mallet.

[0051] FIG. 23 shows a partial view of an embodiment of
a spreader, separator, implant member, and locking pin
combination, wherein the depicted portion of the separator
is shown in cross section.

[0052] FIG. 24 shows a partial perspective view of an
embodiment of a spreader and separator combination prior
to release of a connector into a connector passage of the
separator.

[0053] FIG. 25 shows a partial view of an embodiment of
a spreader, separator, implant member, and connector com-
bination, wherein the depicted portions of the connectors
and separator are shown in cross section.

[0054] FIG. 26 shows a perspective view of an embodi-
ment of a depth gauge.

[0055] FIG. 27 shows a perspective view of an embodi-
ment of a slap hammer.
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[0056] FIG. 28 shows a cross-sectional representation of
a portion of a slap hammer.

[0057] FIG. 29 shows a perspective view of a portion of
a slap hammer embodiment.

[0058] FIG. 30 shows a perspective view of an embodi-
ment of a separator.

[0059] FIG. 31 shows a plan view of an embodiment of a
separator.

[0060] FIG. 32 shows a perspective view of an embodi-
ment of a depth gauge.

[0061] FIG. 33 shows a perspective view of an embodi-
ment of a separator with a connector inserted into one side
opening and a second connector positioned above a second
side opening.

[0062] FIG. 34 depicts a perspective view of an embodi-
ment of a depth gauge.

[0063] FIG. 35 depicts a perspective view of a portion of
an embodiment of a separator that may be used with the slap
hammer embodiment depicted in FIG. 29.

[0064] FIG. 36 shows a perspective view of an embodi-
ment of a spreader.

[0065] FIG. 37 shows a perspective view of a portion of
an embodiment of a spreader emphasizing an outer surface
of a member holder.

[0066] FIG. 38 shows a perspective view of a portion of
an embodiment of a spreader that emphasizes a member
holder.

[0067] FIG. 39 shows a perspective view of an embodi-
ment of an end cap for a spreader.

[0068] FIG. 40 shows a perspective view of an embodi-
ment of an insertion guide.

[0069] FIG. 41 shows a perspective view of an embodi-
ment of an insertion guide.

[0070] FIG. 42 shows a perspective view of an embodi-
ment of an insertion guide inserted between vertebrae.

[0071] FIG. 43 shows a perspective view of an embodi-
ment of a spreader with attached implant members posi-
tioned between arms of an insertion guide.

[0072] FIG. 44 shows a perspective view of an embodi-
ment of a spreader with attached implant members after
removal of arms of an insertion guide.

[0073] FIG. 45 shows a perspective view of an embodi-
ment of a spreader with an end cap inserted into an opening
of the spreader.

[0074] FIG. 46 shows a perspective view of an embodi-
ment of a combination slap hammer, separator, spreader, and
depth gauges.

[0075] FIG. 47 shows a perspective view of an embodi-
ment of a connector seater.

[0076] FIG. 48 shows a perspective view of a portion of
an embodiment of a connector seater.

[0077] FIG. 49 shows a perspective view of an embodi-
ment of a retainer.
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[0078] FIG. 50 shows a perspective view of an embodi-
ment of a retainer.

[0079] FIG. 51 shows a cross-sectional representation of
an embodiment of a seater.

[0080] FIG. 52 shows a cross-sectional representation of
an activation portion of an embodiment of a seater.

[0081] FIG. 53 shows a perspective view of an embodi-
ment of a connector attached to a calibrator.

[0082] FIG. 54 shows a perspective view of an embodi-
ment of a seater.

[0083] FIG. 55 shows a perspective view of a portion of
a seater and retainer combination.

[0084] While the invention is susceptible to various modi-
fications and alternative forms, specific embodiments
thereof are shown by way of example in the drawings and
will herein be described in detail. The drawings may not be
to scale. It should be understood, however, that the drawings
and detailed description are not intended to limit the inven-
tion to the particular form disclosed, but to the contrary, the
intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the present
invention as defined by the appended claims.

DESCRIPTION OF PREFERRED
EMBODIMENTS

[0085] Referring to the drawings, FIG. 1 and FIG. 2 show
perspective views of embodiments of implants 10. An
implant may include members and a spacer between the
members. The members may be implant members that
contact surfaces of bone that are to be joined together by the
implant. The spacer may establish a desired distance
between the members. The spacer may be a formed of one
or more components. In some embodiments, implant 10 may
be a spinal implant. In some embodiments, the spinal
implant may be a fusion device that promotes bone growth
between vertebrae to fuse the vertebrae together. In some
embodiments, the spinal implant may be an artificial disc
that joins two vertebrae together while still allowing for at
least some motion of the vertebrae relative to each other. In
some embodiments, the implant may be an implant that joins
and promotes fusion of two portions of a bone (e.g., a
femur).

[0086] Implant 10 may include a pair of implant members
12 and connector or connectors 14 that couple the implant
members together. In an embodiment of implant 10, implant
members 12 may be a pair of engaging plates and connectors
14 may be struts.

[0087] FIG. 3 depicts disc space 16 between adjacent
vertebrae 18. A portion or all of intervertebral disc 20 may
be removed between adjacent vertebrae 18 during a discec-
tomy that forms disc space 16.

[0088] FIG. 4 depicts an embodiment of implant 10
inserted in disc space 16 formed in intervertebral disc 20.
Implant 10 may provide spinal column stability and promote
bone growth that fuses adjacent vertebrae 18 together.

[0089] FIG. 5 shows an embodiment of implant member
12 emphasizing inner surfaces of the implant member. FIG.
6 and FIG. 7 show embodiments of connectors 14. Implant
members and connectors may be made of any biocompatible
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material, including, but not limited to, titanium, titanium
alloy, stainless steel, ceramic material, bone, polymers, or
combinations thereof. In an embodiment, implant members
are formed of a titanium and aluminum alloy, such as
Ti6 Al4V-Eli. An instrumentation set for a spinal insertion
procedure may include a number of different sizes of implant
members. Pairs of implant members included in an instru-
mentation set may have

[0090] An instrumentation set may include implant mem-
bers. Implant members having different surface areas that
will contact or be adjacent to bone when inserted into a
patient may be provided in the instrumentation set. For
example, an instrumentation set may include large, medium,
and/or small size implant members. Surface areas of large
implant members that will contact or be adjacent to bone
when inserted into the patient are larger than similar surface
areas of medium implant members, which are larger than
similar surface areas of small implant members. A surgeon
may determine which size of implant members to use prior
to or during the implant insertion procedure. A pair of
implant members of the same size may form a part of an
implant that is formed in a patient.

[0091] Outer surface 22 of implant member 12 (shown in
FIG. 1 and FIG. 2) may include a coating or outer layer,
such as, but not limited to, a titanium plasma spray, bone
morphogenic proteins, and/or hydroxyapatite. The coating
may promote osseointegration. Osseointegration refers to a
healing process that results in the formation of connecting
bone that attaches an object to the bone. The object may be
an implant or a portion of an implant.

[0092] In addition to, or instead of, coating outer surfaces
22, the outer surfaces may be roughened to promote osseoin-
tegration of the implant members to adjacent vertebrae.
Outer surfaces 22 of implant member 12 may be roughened
by any of several processing techniques, including, but not
limited to, chemical etching, surface abrading, shot peening,
using an electric discharge process, or embedding particles
in the surface.

[0093] Outer surface 22 of implant member 12 may have
a large surface area so that there is a large contact area
between implant member 12 and an adjacent vertebra. The
large contact area may minimize subsidence and/or defor-
mation of the vertebrae that implant 10 contacts.

[0094] As shown in FIG. 1 and FIG. 2, implant member
12 may include a plurality of protrusions 24 on outer surface
22. Protrusions 24 of formed implant 10 may extend into
adjacent vertebrae to securely fasten the implant to the
adjacent vertebrae. In an embodiment, protrusions 24 are
arranged in two radial rows each containing 6 protrusions.
Other arrangements with fewer or more protrusions may
also be used. Protrusions 24 may extend about 0.2 mm or
more from outer surface 22 of implant member 12. In an
embodiment, protrusions 24 extend approximately 1 mm
from outer surface 22. Protrusions 24 may anchor the
implant member to surfaces of vertebrae. Outer surface 22
of implant member 12 may include curvature. The curvature
may allow outer surfaces 22 of implant members 12 to
substantially conform to shapes of vertebral surfaces. For
example, outer surface 22 of an implant member may
conform to an anatomical dome of a vertebra.

[0095] Embodiments of implant members 12 may include
sloped outer surfaces 22. The sloped outer surfaces may
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allow an anterior height of assembled implant 10 to differ
from a posterior height of the implant. Several different pairs
of implant members 12 having different sloped outer sur-
faces 22 may be included in an instrumentation set provided
to a surgical team that will perform an implant insertion
procedure on a patient. The availability of implant members
12 of differing slopes may allow a surgeon to form implant
10 that will provide proper lordotic alignment for the patient.
In an embodiment of an instrumentation set, implant mem-
bers 12 provided in the instrumentation set have slopes that
range from about 0° to about 9° in approximately 3°
increments. This allows a surgeon to form implant 10 with
lordotic adjustment from about 0° (wherein each implant
members has 0° of lordotic angle) to about 18° of lordotic
adjustment (wherein each implant member has 9° of lordotic
angle). In some embodiments, implant members with dif-
fering amounts of lordotic angle may be used to provide a
desired amount of lordotic adjustment. For example, a
lordotic adjustment of about 9° may be obtained by forming
an implant using an implant member with 9° of lordotic
angle and a second implant member having 0° of lordotic
angle. Lordotic adjustment of 9° may also be obtained by
forming an implant using an implant member with 6° of
lordotic angle and an implant member having 3° of lordotic
angle. In an alternate embodiment of implant 10, connector
or connectors 14 may include a sloped surface to provide
lordotic adjustment. In other embodiments, other ranges and
increments of slopes of implant members and/or connectors
may be provided.

[0096] Implant members may be color-coded and/or
include indicia. The color-coding and/or indicia may indi-
cate a size of a particular implant member. For example, an
implant member may be stamped with the letter “M” to
indicate that the implant member is a medium sized implant
member. Similarly, an implant member may be color-coded
and/or include indicia to indicate an amount of lordotic
angle that the implant member has.

[0097] When implant 10 is positioned between adjacent
vertebrae 18, as represented in FIG. 4, bone growth material
26 may be packed between two implant members 12
coupled by connector or connectors 14. Bone growth mate-
rial 26 may be, but is not limited to, autograft bone (such as
bone from the patient’s iliac crest), allograft bone, synthetic
bone growth material, or combinations thereof.

[0098] As depicted in FIG. 1, FIG. 2, and FIG. 5, implant
member 12 may include a plurality of openings 28. Open-
ings 28 in upper implant member 12' may vertically align
with openings in lower implant member 12" of implant 10
when the implant is formed in a disc space. Bone may
develop through openings 28 to fuse the vertebrae together.
Bone graft may promote fusion of adjacent vertebrae. Some
openings 28 may have recessed surfaces 30, as shown in
FIG. 1.

[0099] FIG. 5 shows a perspective view of implant mem-
ber 12 that emphasizes inner surfaces of the member. Each
implant member 12 may include tapered slots 32. Slots 32
may be widest proximate anterior side 34 of implant mem-
ber 12. Sidewalls 36 of slots 32 may be angled, or dove-
tailed, so that the slots are wider at their bases than at inside
surfaces of implant members 12.

[0100] As depicted in FIG. 5, implant member 12 may
also include recessed surface 38. Recessed surface 38 may
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begin at anterior side 34 of implant member 12 and stop
before reaching posterior side 40 of the implant member. In
an embodiment, the sidewalls of recessed surface 38 are
substantially straight. In other embodiments, the sidewalls of
recessed surface 38 may be dovetailed, or of any other
appropriate shape for coupling implant member 12 to an
insertion tool.

[0101] FIG. 6 and FIG. 7 show embodiments of connec-
tor 14. Connector 14 may be a strut. Connector 14 may have
tapered end surfaces 42 and angled side portions 44. Tapered
end surfaces 42 of connector 14 may be positioned in
tapered slots of implant members. The taper of tapered end
surface 42 may substantially correspond to the taper of
implant member slots 32 (shown in FIG. 5), so that there is
a large contact area between an implant member and a
connector inserted into the implant member. The angle of
sides 44 may correspond to the angle of tapered slot sides in
an implant member. The tapered shape of the slots of the
implant members and tapered end surfaces 42 of connectors
14 may only allow removal of the connectors from the
implant member in a reverse manner to the insertion of the
connectors into the slots. When it is desired to affix con-
nectors to implant members, large forces may be applied to
the connectors and the implant members to deform the
tapered slots and/or connectors so that removal of the
connectors is prevented.

[0102] A frictional connection may be formed between
connector 14 and implant members across a large contact
area when the connector is fully inserted into slots of the
implant members. In another embodiment, connectors 14
may be attached to implant members by means other than
frictional engagement. For example, an interference fit may
be formed between a connector and implant members.
Channels that hold the connectors within the implant mem-
bers may include projections that fit within indentions in the
connector to form an interference fit when the connector is
fully inserted into the channel of the implant member.
Alternately, the channels that hold connectors 14 within the
implant members may include indentions that form an
interference fit with projections extending from the connec-
tor when the connector is fully inserted into the channel of
the implant members. An amount of force needed to insert
connector 14 fully within the channel of the implant mem-
bers may inhibit unintentional full insertion of the connector
into the implant members. The interference fit may inhibit
removal of connector 14 from the implant members when
the connector is fully inserted into the implant members.

[0103] An embodiment of connector 14, such as the con-
nector embodiment depicted in FIG. 6, may include first
member 46, second member 48, and pin 50. Assembled
connector 14 may be held together by setscrew 52.
Assembled connector 14 may be positioned between implant
members. Connectors 14 may be provided in an instrumen-
tation set for a spinal insertion procedure in various sizes.
For example, an instrumentation set may be provided with
connectors for medium and large implant members. An
instrumentation set may include connectors that form
implants with separation distances between implant mem-
bers ranging from about 8 mm to about 16 mm in approxi-
mately 2 mm increments. Other size ranges and/or size
increments of connectors 14 may be provided.

[0104] Pin 50 may hold first member 46 to second member
48. Setscrew 52 may contact and apply force against pin 50.
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The force may inhibit removal of pin 50 from first member
46 and second member 48. First member 46 may be able to
rotate relative to second member 48. The pin-type of con-
nection in connectors 14 may allow connectors of different
sizes to be inserted into implant members. The resulting
implant may have different heights at medial and lateral ends
of the formed implant. In other embodiments, implant
members may be formed with different medial and lateral
heights so that a resulting implant will have different heights
at medial and lateral ends of the implant, while each
connector used to form the implant has substantially the
same height.

[0105] After formation of an implant in a patient, com-
pressive forces may be applied to implant members of the
implant. Compressive forces applied to the implant mem-
bers may deflect pin 50 of connector 14 and allow the first
implant member of the implant to move a small distance
towards the second implant member of the implant. As such,
some of the compressive force applied to the implant
members may be transferred to bone growth material posi-
tioned between the implant members. Application of stress
to the bone growth material may promote formation of bone
that fuses together the vertebrae joined by the implant. Bone
needs to undergo stress to maintain normal density. Abone’s
strength and health is directly related to its density. When
bone is not stressed, or is shielded from stress, it may lose
density and resorb into the body.

[0106] Application of compressive forces to an implant
that exceed a force to which a spinal column is normally
exposed may cause connector members 46, 48 and pin 50,
shown in FIG. 6, to act as a single, solid member. The
single, solid member may not allow the implant members to
be compressed towards each other closer than a predeter-
mined spacing. Excessive force applied to the vertebrae may
cause bone fractures adjacent to the implant. A large contact
surface between the implant and the vertebraec may promote
dissipation of large forces over large vertebral areas so that
bone fracturing is inhibited. Repetitive application of large
forces to bone growth material may inhibit formation of
connecting bone and promote formation of a fibrous mass.
Limiting movement of implant members towards each other
may inhibit application of excessive forces to bone growth
material placed between the implant members.

[0107] FIG. 7 depicts an alternate connector embodiment.
Connector 14 may include flexible member 54, limiters 56,
and pins 58. Pins 58 may couple limiters 56 to flexible
member 54. Pins 58 may be press-fit, threaded, welded,
glued, or otherwise attached to flexible member 54. Com-
pressive forces applied to implant members of a formed
implant may compress flexible member 54, allowing some
of the force to be shared by bone growth material located
between the implant members. Limiters 56 are sized so as
not to allow flexible member 54 of connector 14 to be
compressed towards each other closer than a predetermined
spacing.

[0108] Connectors 14 and limiters 56 of an implant may
selectively control the amount of strain applied to bone
growth material placed within the implant. For example,
connectors 14 may limit the total strain on the bone growth
material within the implant to less than about 0.5% of the
strain applied to the implant members. Excessive strain on
the bone growth material, for example, greater than about
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1% of the strain applied to the implant members, may cause
the bone growth material to form a fibrous mass instead of
bone. Connectors 14 may be made of a relatively rigid
material, such as medical grade titanium. Connectors 14
may shield the bone growth material and support a large
portion (over 99%) of the strain applied to the implant
members, while still allowing some strain to be applied to
the bone growth material to promote formation of bone.

[0109] Portions of material may be removed in a desired
pattern from a connector blank so that the connector formed
from the blank will have desired flexibility characteristics.
Ends of the blank may be formed so that the ends couple to
implant members. FIG. 7 depicts an embodiment of con-
nector 14 having an “X” style of pattern that allows for
compression of flexible member 54. Other patterns may also
be used. Openings in the pattern of the connectors may be
sufficiently small to inhibit bone graft from passing through
the openings when the connectors form part of an assembled
implant. Flexible members 54 may be formed using a variety
of methods including, but not limited to, milling, drilling,
laser cutting, electron discharge machining, and/or masking
and etching.

[0110] Connectors 14 and implant members may function
together to inhibit fracture of adjacent vertebrae by distrib-
uting large forces applied to the vertebrae throughout a large
contact area between the implant members and the verte-
brae.

[0111] As depicted in FIG. 1 and FIG. 2, connectors 14
may establish a separation distance between outer surfaces
22 of implant members 12 when the connectors are inserted
into the tapered slots 32 of the implant members. A plurality
of connectors 14 that establish various separation distances
between implant members 12 may be included in an instru-
mentation set provided to a surgical team that will perform
an implant insertion procedure. The availability of several
different connector sizes may allow formation of implant 10
in a patient that will establish a desired separation distance
between adjacent vertebrae.

[0112] In an embodiment of an instrumentation set, con-
nectors 14 may be provided that are capable of forming
implants 10 having maximum separation distances between
outer surfaces 22 ranging from about 8 mm to about 26 mm
in approximately 2 mm increments. Inserting connectors 14
of proper size between implant members 12 may form
appropriately sized implant 10. Connectors 14 may be
color-coded and/or include numerical indicia that inform a
user of the size of implant 10 that will be formed by the
connectors. For example, connector 14 that forms implant
10 having a maximum separation of about 12 mm between
outer surfaces 22 of implant members 12 may be blue and/or
include an etched, printed, or stamped “12” on a portion of
the connector. Similarly, connector 14 that forms implant 10
having a maximum separation of about 14 mm between
outer surfaces 22 of implant members 12 may be green
and/or include an etched, printed, or stamped “14” on a
portion of the connector. Connector 14 may also include
indicia that indicate the size of implant member 12 that the
connector is to be used with. For example, connector 14 may
include an etched, stamped, or printed “S”, “M”, or “L.” on
a portion of the connector to indicate a connector that is to
be used with small, medium, or large implant members 12.

[0113] An optional backing plate may be positioned proxi-
mate the posterior side of an assembled implant. FIG. 8
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depicts an embodiment of optional backing plate 60. Back-
ing plate 60 may be made of a biocompatible polymer, such
as, but not limited to, polyethylene, polypropylene, or poly-
vinyl chloride. Alternatively, backing plate 60 may be made
of a bioabsorbable and/or biodegradable polymer, such as,
but not limited to, a polyanhydride, an alpha polyester,
and/or a polylactic acid-polyglycolic acid copolymer. Back-
ing plate 60 may include indentions 62. Indentions 62 may
allow a single size backing plate to be adapted to fit within
implants of different sizes. A complete backing plate may fit
within a large implant. The ends of backing plate 60 may be
cut or otherwise separated at indentions 62 so that the
backing plate fits within a smaller implant. An insertion
depth of backing plate 60 in an assembled implant may be
limited when tabs 64 contact end walls 66 of implant
members 12 which define a posterior end of recessed
surfaces 38. End walls 66 of implant member 12 are
depicted in FIG. 5.

[0114] During an implant insertion procedure, a discec-
tomy may be performed to remove a portion of interverte-
bral disc 20 to form disc space 16 between vertebrae 18, as
shown in FIG. 3. An implant may be formed within disc
space 16. A backing plate may be used when a remaining
portion of disc 20 is herniated. Opening 68 in backing plate
60 (shown in FIG. 8) may be threaded or otherwise releas-
ably affixed to an insertion rod. The insertion rod may allow
insertion and positioning of backing plate 60 between the
implant members of the implant from a position above an
opening in a patient. The ability to insert and position
backing plate 60 from above the opening in the patient may
promote visibility and ease of insertion of the backing plate
into an assembled implant. After insertion, the rod may be
unthreaded or otherwise removed from backing plate 60.
Backing plate 60 may inhibit migration of bone growth
material from the implant. Backing plate 60 may not be
necessary if the remaining portion of the disc after the
discectomy is not herniated or otherwise breached.

[0115] FIGS. 9-55 show embodiments of instruments that
may be used to form an implant in a patient during a fusion
procedure. The instruments used during formation of the
implant may include, but are not limited to, width and depth
spacers 100, height spacers 200, separators 300, spreaders
400, locking pins 500, extender 600, mallet 650, forceps
700, depth gauges 800, slap hammer 900, and insertion
guides 1000. Additionally, seater 1100 and retainer 1300
may be used to securely fasten connectors to implant mem-
bers. Various parts of the instruments may be formed of
metal, ceramics, polymers, or combinations thereof. The
materials used to form the parts of the various instruments
may have high heat resistance and chemical resistance to
withstand sterilization procedures.

[0116] Instruments used during a fusion procedure may be
provided in an instrumentation set. The instrumentation set
may include components of an implant to be formed. The
instrumentation set may also include other instruments such
as, but not limited to, various types of rongeurs, various
types of curettes, bone awls, and tamps.

[0117] FIG. 9 shows an embodiment of width and depth
spacer 100. End 102 of width and depth spacer 100 may
have a shape that substantially corresponds to a size of a
front surface of an implant member. Sizes of width and
depth spacers corresponding to sizes of implant members



US 2004/0002758 Al

included in an instrumentation set may be provided in the
instrumentation set. For example, if the instrumentation set
includes medium and large implant members, the instru-
mentation set may include a first width and depth spacer
with an end that corresponds to large implant members and
a second width and depth spacer with an end that corre-
sponds to medium implant members. An alternate embodi-
ment of a width and depth spacer may have a first end that
substantially corresponds to a first size of implant members
and a second end that substantially corresponds to a second
size of implant members. Outer surfaces of ends 102 may
include indicia to indicate the relative size of the ends. The
indicia may be printed, etched, or otherwise placed on the
ends.

[0118] During formation of a disc space between adjacent
vertebrae, portions of an intervertebral disc may be
removed. Width and depth spacer 100, together with radio-
logical images, may be used to determine the proper width
and depth of an opening for a particular size of implant
member. Similarly, width and depth spacers may be used
during formation of an opening between bone segments that
are to be fused together by an implant.

[0119] After formation of a disc space or an opening
between bone segments, a height spacer may be used to
determine the size of an implant to be formed. FIG. 10
depicts an embodiment of height spacer 200. A surgeon may
attach height spacer 200 to a slap hammer. The surgeon may
place an end of the slap hammer in attachment mount 202
and place the height spacer at a top of a prepared space
formed by a discectomy. The surgeon may insert height
spacer 200 with a force applied by impacting a slide of the
slap hammer against a lower stop. If height spacer 200 fits
easily within the disc space with one or two impacts from the
slap hammer, or without any impacts from the slap hammer,
the height spacer may be too small. A larger height spacer
may be attached to the slap hammer and inserted into the
prepared disc space. If height spacer 200 will not fit within
the disc space with force applied from the slap hammer, the
height spacer may be too large. A smaller height spacer may
be attached to the slap hammer and inserted into the pre-
pared disc space. If height spacer 200 fits within the disc
space after three or four impacts from the slap hammer, the
height spacer may correspond to a properly sized implant.
After insertion of height spacer 200 within the disc space,
the spacer may be removed from the disc space by impacting
the slap hammer slide against an upper stop. During some
insertion procedures, an extender (such as extender 600
depicted in FIG. 21) and a mallet may be used to insert
height spacers into a disc space.

[0120] FIGS. 11 and 12 show perspective views of sepa-
rator embodiments. Separator 300 may include body 302,
attachment mount 304, passages 306, stop surfaces 308,
tongue 310, and arms 312. Body 302 may include central
opening 314 that reduces the weight of separator 300.
Attachment mount 304 may allow separator 300 to be
coupled to a drive device, such as a slap hammer. Holes 316
through an upper portion of separator 300 may define
contact surfaces 318 that engage detents of an insertion/
removal instrument, such as detents 902 of slap hammer 900
shown in FIG. 27. Passages 306 through body 302 may be
sized to allow connectors and locking pins 500 (shown in
FIG. 20) to pass through separator 300. Stop surfaces 308
may limit an insertion depth of separator 300 into a spreader.
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Tongue 310 and arms 312 of separator 300 may establish a
separation distance between implant members that are
coupled to a spreader, such as the embodiment of spreader
400 depicted in FIG. 14. Separation provided by separator
300 may allow the formation of an implant in a disc space
without excess distraction of adjacent vertebrae. Tongue 310
may include spreader contact surfaces 320 that facilitate
insertion of separator 300 into the spreader. Surfaces 320
may be chamfered, rounded, or otherwise machined to
facilitate insertion of separator 300 into the spreader. Arms
312 may inhibit rotational motion of separator 300 with
respect to the spreader during an implant insertion proce-
dure.

[0121] The separator may establish a separation distance
between a pair of implant members coupled to a spreader. A
connector or connectors may couple the implant members
together after the separator establishes a proper separation
distance. The separator may include grooves or other types
of guides that direct the connector or connectors to proper
positions between the implant members. Some separator
embodiments may not include connector passages through
the separator to guide the connectors to proper positions
between the implant members. In some embodiments, the
connector or connectors may be inserted between the
implant members without interaction with the separator. For
example, a connector may be attached to forceps. A con-
nector may be properly positioned between the implant
members before being released from the forceps.

[0122] A spreader may be used to position implant mem-
bers between adjacent bone structure, such as vertebrae, and
aid in establishing proper distraction. A separator may be
inserted into a spreader to establish a desired separation
distance between vertebrae or bone segments.

[0123] FIG. 13 shows a perspective view of an embodi-
ment of spreader 400. Spreader 400 may include may
include handle 402, extension portion 404, body 406, and
member holders 408. As shown in FIG. 14, spreader 400
may also include spring member 410. FIG. 13 shows a
spreader embodiment with member holders 408 in a spread
apart position, as if a separator was positioned between the
member holders. FIG. 14 shows a spreader embodiment
with member holders 408 in an initial position prior to
insertion of a separator between the member holders.

[0124] Handle 402 may be an easily graspable member
that allows member holders 408 to be positioned at desired
locations within a disc space. Extension portion 404 may
provide a spreader with sufficient length so that handle 402
extends out of a patient when member holders are positioned
between vertebrae or bone segments during a fusion proce-
dure. Body 406 allows member holders to move laterally
relative to each other.

[0125] In some embodiments, such as the embodiments
depicted in FIG. 13 and FIG. 14, handle 402 may be an
integral part of body 406 of spreader 400, and member
holders 408 may be attached to the body. “Integral part”
refers to parts that are formed from one piece of material, or
from separate pieces that are attached together to inhibit
axial and rotational movement of the separate pieces relative
to each other.

[0126] In an alternate embodiment, handle 402 may be an
integral part of extension member 404 and member holder
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408', as depicted in FIG. 15. Body 406 of spreader 400 may
be coupled to second member holder 408", as depicted in
FIG. 16. First member holder 408' may be an integral part
of body 406.

[0127] As shown in FIG. 13 and FIG. 14, body 406 of
spreader 400 may include a pair of channel members 412.
Sets of holes 414 and slots 416 may be formed in channel
members 412. Holes 414 may allow first member holder
408' to be integrally attached to body 406 of spreader 400.
First member holder 408' may be attached by pins 418
between channel members 412 so that the first member
holder is an integral part of body 406. Pins 418 may be
press-fit through holes 414 of body 406 into first member
holder 408'. Slots 416 allow second member holder 408" to
be attached by pins 418 between channel members 412. Pins
418 may be press-fit through slots 416 of body 406 into
second member holder 408". Slots 416 allow second mem-
ber holder 408" to move relative to body 406 and first
member holder 408" when the second member holder is
attached to the body. Slots 416 may allow second member
holder 408" to move laterally towards or away from first
member holder 408'. Axial movement of first member holder
408' and second member holder 408" towards a distal or
proximal end of spreader 400 is inhibited.

[0128] As shown in the spreader embodiment depicted in
FIG. 16, pins 418 may be press-fit through slots 416 in body
406 into member holder 408'. Pins 418 may attach second
member holder 408" to body 406 so that the second member
holder is able to move laterally relative to first member
holder 408'.

[0129] A separation distance between inner surfaces of
channel members 412 (depicted in FIG. 13, FIG. 14, and
FIG. 16) may be slightly larger than a width of a separator,
such as separator 300 depicted in FIG. 11. The separation
distance between channel members 412 may inhibit lateral
and rotational movement of a separator positioned within
spreader 400. The separation distance between channel
members 412 may also promote proper alignment of con-
nector passages 306 of separator 300 with tapered slots in
implant members that are coupled to member holders 408 of
spreader 400.

[0130] Spreader 400 may include depth indicators 420, as
depicted in FIG. 13 and FIG. 14. Depth indicators 420 may
be, but are not limited to, slots, shoulders, extensions,
depressions, and/or indicia in handle 402 and/or extension
portion 404 of spreader 400. In alternate embodiments,
depth indicators may be positioned at other locations of
spreader 400. Depth indicators 420 may be used in associa-
tion with a depth gauge, such as depth gauge 800 depicted
in FIG. 26, to indicate when a connector is inserted to a
desired depth within implant members.

[0131] Some spreader embodiments may include indicia
422 located near a distal end of spreader 400. Indicia 422
may be etched, printed, adhered, or otherwise placed on
spreader 400. FIG. 13 and FIG. 14 depict indicia 422 on
member holders 408. Indicia 422 may be a scale that
indicates insertion depth of implant members attached to
implant holders 408 between vertebrae or bone segments in
a length unit (e.g., millimeters).

[0132] FIG. 17 depicts a perspective view that emphasizes
inner surfaces of an embodiment of member holder 408.
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Member holder 408 may include openings 424, shoulders
426, connector guide slots 428, and member mounts 430.
FIG. 18 shows a perspective view of a portion of an
embodiment of member holder 408 that emphasizes an outer
surface of the holder. FIG. 19 shows a side view of a portion
of an embodiment of spreader 400.

[0133] Openings 424 (shown in FIG. 17) may be sized
slightly smaller than ends of pins 418 (shown in FIG. 13).
Pins 418 may be press-fit into openings 424 to join member
holder 408 to body 406 of spreader 400.

[0134] Shoulders 426 of member holder 408 may limit
insertion depth of a separator into a spreader. Stop surface
308 of separator 300 (depicted in FIG. 12) may contact
shoulders 426 of member holders 408 when the separator is
inserted into the spreader.

[0135] Connector guide slot 428 (shown in FIG. 17) may
have a shape complementary to the shape of a portion of an
implant connector, such as connector 14 depicted in FIG. 7.
When a separator is fully inserted into a spreader, the ends
of connector passages through the separator may abut and
align with connector guide slots 428 in member holders 408.
A connector inserted into the connector passage of the
separator may pass through the separator, through connector
guide slots 428 of member holders 408, and into tapered
slots of implant members that are coupled to the member
holders.

[0136] Separator depth indicia 422 on member holders
408 of a spreader, for example, the spreader shown in FIG.
18, may be hidden from view when a separator is initially
positioned between member holders of the spreader. Sepa-
rator depth indicia 422 may become visible when the
separator is fully inserted in the spreader. The visibility of
separator depth indicia 422 will indicate to a surgeon that the
separator is fully inserted into the spreader. Separator depth
indicia 422 may be edges of the member holders, indentions,
etchings, coloring, and/or other types of markings. For
example, in FIG. 17, surface 434 may be silver and surface
436 may be gold. When a separator is placed between the
member holders of an assembled spreader, the surgeon will
initially only see gold surface 436. When the surgeon inserts
the spreader to a proper depth, a portion of silver surface 434
will be visible and will indicate to the surgeon that the
separator is inserted to a proper depth in the spreader.

[0137] As depicted in FIG. 18, mount 430 of member
holder 408 may include raised surface 438, engagers 440,
and slots 442. Raised surface 438 may be complementary to
recess 38 of implant member 12 so that motion of the
implant member is inhibited relative to the member holder
when the implant member is coupled to the member holder.
An embodiment of implant member 12 with recess 38 is
depicted in FIG. 5. Engagers 440 may fit within opening 28
in implant member 12. Opening 28 may be a central opening
within implant member 12. Slots 442 may allow portions of
mount 430 to deflect so that engagers 440 may be press-fit
onto implant member 12. A plurality of slots 442 that do not
extend to an end of member holder 408 may inhibit change
in the spring properties of member holders 408 adjacent
engagers 440 that may be caused by dropping or rough
handling of spreader 400. In an alternate member holder
embodiment, such as member holder 408 depicted in FIG.
15, mount 430 may include single slot 442 in communica-
tion with an end of the member holder. Single slot 442 may



US 2004/0002758 Al

be compressed to allow an opening of an implant member to
be press fit onto an engager of the member holder.

[0138] When implant members are press-fit onto member
holders 408, tapered slots of the implant members may abut
and align with connector guide slots 428 of the member
holders, as depicted in FIG. 17. A connector may be able to
pass through connector guide slots 428 into the tapered slots
of the implant members to connect the implant members
together.

[0139] Spreader 400 may include spring member 410. As
depicted in FIG. 14, spring member 410 may be rigidly
attached to extension portion 404. Spring member end 444
may contact second member holder 408". Spring member
410 may apply a force to second member holder 408"
through end 444. The force may push second member holder
408" towards first member holder 408'. Without a separator
positioned between member holders 408, the spring member
may place the member holders in an initial position, as
depicted in FIG. 14. When spreader 400 is in the initial
position, there may be substantially no separation distance
between mounts 430 of member holders 408. Inserting a
separator between member holders 408 may move second
member holder 408" away from the initial position.

[0140] FIG. 19 depicts a side view of a portion of a
spreader embodiment. Member holders 408 are shown in an
initial position. Member holders 408 may include sloped
surfaces 446. Sloped surfaces 446 may establish a separation
distance between member holders 408 when spring member
410 forces member holder 408" to the initial position. The
separation distance allows a separator to be inserted between
member holders 408. Spreader contact surfaces, such as
spreader contact surfaces 320 of separator 300 depicted in
FIG. 11, may contact sloped surfaces 446 of spreader 400.

[0141] Sloped surfaces 446 may allow a separator to
gradually increase a separation distance between the implant
members coupled to member holders 408 as the separator is
inserted between the member holders. Sloped surfaces 446
may allow a large component of force applied to the
separator to be transferred to member holders 408 in a
direction substantially normal to the insertion direction. The
force applied to member holders 408 may increase the
separation distance between the member holders so that
implant members coupled to the member holders establish a
desired separation distance between vertebrae or bone seg-
ments.

[0142] FIG. 20 shows a perspective view of an embodi-
ment of locking pin 500. Locking pins 500 may secure
implant members to a spreader. Locking pins 500 may also
serve as guides for insertion of a separator between member
holders of the spreader. Locking pin 500 may include legs
502 that are joined together at a top end of the locking pin.
Legs 502 of locking pin 500 may be inserted through
connector guide slots of spreader member holders and into
tapered slots of a pair of implant members that are coupled
to the spreader. Connector guide slots 428 of spreader 400
are depicted in FIG. 13. Tapered slots 32 of implant member
12 are depicted in FIG. 5.

[0143] End portions of each leg 502 may include wide
portions 504, tapered portions 506, and compression slot
508. Wide portions 504 may be sized to engage walls of
connector guide slots of a spreader. Wide portions 504 may
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slide into or out of the connector guide slots in directions
parallel to a longitudinal axis of the guide slots. Dovetail
connections between wide portions 504 and the guide slots
may inhibit removal of the wide portions from the guide
slots in directions that are not parallel to the longitudinal axis
of the guide slots.

[0144] Tapers of tapered portions 506 of locking pins 500
may substantially correspond to the taper of implant member
tapered slots. Tapered portions 506 may form a dovetail
connection with implant member tapered slots that allows
removal of the tapered portions from the tapered slots only
in a direction opposite to an insertion direction. Insertion of
tapered portions 506 into the tapered slots of implant mem-
bers may reduce a separation distance between portions of
locking pin 500 that define compression slot 508. Reduction
of the separation distance generates a force applied by
locking pin legs 502 to the implant members. The force
secures locking pin legs 502 to the implant members.

[0145] When locking pin 500 is inserted into a spreader
and into implant members coupled to the spreader, some of
wide portions 504 of each leg 502 may be positioned in a
tapered slot of an implant member and some of wide
portions 504 of each leg may be positioned in a connector
guide slot of the spreader. When implant members are
press-fit on member holders, tapered slots of the implant
members may align and abut with connector guide slots of
the spreader. Locking pins 500 may maintain the abutted and
aligned positions of the implant members relative to the
member holders of the spreader.

[0146] Locking pins 500 may secure implant members to
a spreader prior to insertion of the spreader into a patient.
The connections between the implant members, spreader,
and locking pins may be visually checked prior to insertion
of the spreader into the patient. A physical check of the
connections between the implant members, spreader, and
locking pins 500 may be performed by inserting the locking
pins and then turning the spreader upside down. Force
applied to the implant members by locking pins 500 due to
reduction of compression slot 508 should be sufficient to
hold the locking pins in position even when the spreader is
turned upside down. Locking pins may be removed from the
spreader and implant members by grasping the locking pins
and pulling the locking pins in a direction opposite to an
insertion direction.

[0147] Aspreader may be positioned between vertebrae or
bone segments after locking pins 500 are positioned to
securely couple implant members to the spreader. A sepa-
rator may then be inserted into the spreader to allow the
implant members to distract the vertebrae or bone segments
to a desired separation distance. An extender may be
attached to the separator to facilitate placement and insertion
of the separator into the spreader.

[0148] An extender embodiment is depicted in FIG. 21.
Extender 600 may be coupled to a separator, such as
separator 300 depicted in FIG. 12. Extender 600 may
include end 602, detents 604, shaft 606, and impact surface
608. A portion of end 602 may fit in attachment mount 304
of separator 300. Detents 604 may engage separator surface
318. Internal springs may extend detents 604 with enough
force so that the detents support the weight of the separator,
but without enough force to make removing extender 600
from the separator difficult. A portion of end 602 may
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overlap a portion of a top surface of the separator so that
impact force applied by a mallet or other instrument to
impact surface 608 will drive the separator into the spreader.
FIG. 22 depicts an embodiment of mallet 650 that may be
used to insert instruments. Shaft 606 may provide extender
600 with enough length to allow a separator that is attached
to the extender to be manipulated from above an opening in
a patient. Manipulating the separator from above the open-
ing may allow for good visibility of positioning and place-
ment of the separator.

[0149] Extender 600 may allow a separator to be posi-
tioned so that locking pins are positioned through passages
of the separator and so that the spreader contact surfaces of
the separator contact sloped surfaces of the spreader. An
impact instrument, such as a mallet, may apply force to
impact surface 608 that drives the separator into the spreader
until the stop surface of the separator contacts shoulders of
the member holders. After the separator is inserted into the
spreader, extender 600 may be removed from the separator
by holding the separator in position and pulling the extender
upwards. During some procedures, a slap hammer or other
device may be used to insert the separator into the spreader.
When the separator is driven into the spreader, implant
members connected to the spreader are separated a desired
separation distance. Driving the separator into the spreader
may drive protrusions of the implant members into adjacent
bone.

[0150] FIG. 23 depicts a representation of locking pins
500 positioned in tapered slots 32 of implant member 12 that
is press-fit onto a spreader. Locking pins 500 extend through
separator 300. Tongue 310, arms 312, and central opening
314 of separator 300 are shown in cross section.

[0151] After separator 300 is fully inserted into a spreader,
locking pins 500 may be removed from the separator by
grasping the locking pins and pulling the locking pins in a
direction opposite to an insertion direction.

[0152] Connectors may be inserted through connector
passages 306 of separator 300 (shown in FIG. 12), through
guide slots 428 of spreader 400 (shown in FIG. 13), and into
tapered slots of implant members press-fit onto the spreader.
FIG. 24 depicts a partial representation of separator 300
inserted into spreader 400 with connector 14 positioned to
be released into connector passage 306 of the separator.
Connector 14 may be attached to forceps 700 and dropped
into connector passages 306 of separator 300. Grasping ends
702 of forceps 700 may accept a wide end of connector 14,
but not a narrow end of the connector. When forceps 700 are
fully closed, a narrow end of connector 14 may not be held
by ends 702 of the forceps. The ability to grasp the wide end
of connector 14 with the forceps, but not the narrow end,
may ensure that connectors are in a proper orientation before
being released into connector passages 306 of separator 300.

[0153] FIG. 25 depicts a representation of connectors 14
positioned in tapered slots 32 of implant members 12 that are
press-fit onto a spreader. After insertion of connectors 14
into tapered slots 32 of implant members, a depth gauge may
be used to drive the connectors to a desired depth within the
tapered slots of implant members. Connector passages 306,
tongue 310, arms 312, and central opening 314 of separator
300 are shown in cross section.

[0154] FIG. 26 depicts an embodiment of depth gauge
800 that may be used to drive connectors to proper depths
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within tapered slots of implant members. End 802 may be
placed through connector passages of a separator to contact
connectors positioned between implant members. Depth
gauge 800 may be driven downwards until handle 804
interacts with a depth indicator of a spreader, such as depth
indicator 420 of spreader 400 depicted in FIG. 13. Depth
gauge 800 may be used on each connector to ensure that the
connectors are inserted to the proper depth. Hand pressure
against handle 804 should be sufficient to drive a connector
to the proper depth between implant members. If needed, an
impact instrument may be tapped against handle 804 to
insert a connector to the proper depth.

[0155] After insertion of the connectors, a separator may
be removed from a spreader. Aslap hammer may be attached
to an attachment mount of the separator. The slap hammer
may be used to remove the separator from the spreader.

[0156] FIG. 27 depicts an embodiment of slap hammer
900 that may be used to remove a separator from a spreader.
Slap hammer 900 may include detents 902, insertion portion
904, shaft 906, slide 908, upper stop 910, and activator 912.
Insertion portion 904 may fit within an attachment mount of
a separator, such as attachment mount 304 of separator 300
depicted in FIG. 12. Activator 912 may be pulled towards
slide 908 to allow detents 902 to move inward within
insertion portion 904 so that the insertion portion may be
placed in the attachment mount of the separator. After
placement of insertion portion 904 in the separator attach-
ment mount, activator 912 may be released to extend detents
902 out of insertion portion 904 and affix slap hammer 900
to the separator. Slide 908 may be grasped and repeatedly
impacted against upper stop 910 to remove the separator
from the spreader. In addition to removing a separator from
a spreader, slap hammer 900 may be used to insert a
separator into a spreader. In some embodiments, slap ham-
mer 900 may be used to position, insert, and/or remove other
instruments that have attachment mounts that are comple-
mentary to insertion portion 904 of the slap hammer.

[0157] FIG. 28 depicts a cross-sectional representation of
a slap hammer embodiment that has cylindrical detents 902.
Cylindrical detents may provide a large contact surface for
engaging an instrument attached to the slap hammer. In other
embodiments, detents may be spherical, hemispherical, or
have other shapes. Slap hammer 900 is depicted in a position
where activator 912 is pulled away from end 914 of the slap
hammer so that spring 916 is compressed against spring stop
918 of shaft 906. Rod 920 is drawn up in shaft 906 so that
end 922 of the rod does not engage detents 902. Detent slots
924 may be placed over pins 926. Slots 924 allow detents
902 to move into or out of insertion portion 904. When
activator 912 is pulled up, as depicted in FIG. 28, detents
902 are free to move within insertion portion 904, and slap
hammer 900 may be placed in or be removed from an
attachment mount of an instrument. When activator 912 is
released, spring 916 will uncompress and force rod 920
towards end 914 of slap hammer 900. Rod 920 may contact
detents 902 and force the detents to extend outside of
insertion portion 904. When activator 912 is released so that
spring 916 extends rod 920 such that the rod is adjacent to
detents 902, the rod will inhibit movement of the detents
relative to insertion portion 904.

[0158] After removal of a separator from a spreader, the
spreader may be disengaged from implant members. Twist-
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ing the spreader relative to the implant members may release
the press-fit connection between the implant members and
the spreader. The spreader may then be removed from the
patient. Implant members that are joined together by con-
nectors may be left in a disc space between vertebrae or
within an opening between bone segments. A connector
seater may subsequently be used to affix the connectors to
the implant members.

[0159] FIG. 29 depicts a perspective view of a portion of
an embodiment of slap hammer 900. Slap hammer 900 may
include end connector 928. End connector 928 may include
slot 930 and holder 932. A rod in a spreader, or other
instrument that is to be used with slap hammer 900, may fit
in slot 930. Slap hammer 900 may be rotated about 90° to
place the bar in holder 932. Slide 908 may be grasped and
repeatedly impacted against an upper stop 910 during use of
slap hammer 900.

[0160] FIG. 30 and FIG. 31 show various views of
embodiments of separators 300. Separator 300 with body
302 may include tongue 310, arms 312, central openings
314, and groove 322 for aligning separator 300 with a
spreader, such as spreader 400 depicted in FIG. 36. Groove
322 may guide separator 300 between implant members
attached to member holders of spreader 400 during a spinal
fusion procedure. Separator 300 may include impact surface
324. Separator 300 may include indention 326 for coupling
to spreader retention mechanisms. Indention 326 may be
configured to accept a portion of a spreader retention mecha-
nism to inhibit movement of separator 300 when the sepa-
rator is inserted into spreader 400. Indention 326 may be an
opening through separator 300. The opening may intersect
attachment mount 304. Detents of an impact instrument,
such as a slap hammer, may engage a surface that defines the
opening to couple the impact instrument to separator 300.

[0161] During a fusion procedure, a mallet (such as mallet
650 depicted in FIG. 22) or other impact instrument may be
used to insert a separator into a spreader positioned between
vertebrae or bone segments that are to be fused together.
Impact surface 324 of separator 300 may be impacted to
drive the separator into a spreader, such as spreader 400
depicted in FIG. 36. A slap hammer may be used to remove
separator 300 and other insertion instruments from a patient.
The slap hammer may be connected to attachment mount
304 prior to use.

[0162] As depicted in FIG. 31, connector passage 306
may have a shape that substantially corresponds to a shape
of a connector. A properly sized connector may slide through
connector passage 306. A wide end of a connector (e.g.,
connector 14 shown in FIG. 7) may be color-coded and/or
include indicia that inform a user which end of the connector
is the wide end. During insertion of connector 14 into
connector passage 306 of separator 300 (shown in FIG. 30
and FIG. 31), the color-code or indicia may inform a user if
the connector is oriented in the proper direction. For
example, the wide end of a connector may be stamped with
a “W”. If the “W” is visible prior to the connector being
released into passage 306, the user will know that the
connector is being inserted in the proper orientation. In some
embodiments, a narrow end of connector 14 may be color-
coded and/or include indicia that informs a user that the
connector is about to be inserted improperly. For example,
the narrow end of a connector may be color-coded red. If the
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red color is visible prior to the connector being released into
passage 306, the user will know not to release the connector
into the passage.

[0163] Connector passages 306 through a separator may
be adapted to accommodate a specific size of connector. For
example, passage 306 may be sized to allow a connector that
will form an implant with about a 12 mm separation distance
between outer surfaces of implant members to pass through
the separator. An instrumentation set for an implant fusion
procedure may include a separator for each implant member
size included in the instrumentation set. The separators may
have connector passages 306 of different sizes to allow for
formation of implants having different heights. For example,
an instrumentation set may include separators for forming
implants ranging in size from about 8 mm implants to about
24 mm implants in approximately 2 mm increments. Con-
nectors for each size of separator may also be supplied with
the instrumentation set.

[0164] FIG. 32 depicts an embodiment of depth gauge
800 that may be used with separator 300 depicted in FIG.
30. Depth gauge 800 may include shaft 806 that fits within
connector passages 306 of separator 300. Depth gauge
handle 804 may be larger than connector passages 306.
Depth gauge handle 804 may engage shoulders of a spreader
that the separator is inserted into. Connectors may be
inserted into connector passages of the separator when the
separator is positioned between member holders and implant
members coupled to the member holders. Depth gauges 800
may be placed in the connector passages to push the con-
nectors to proper depths within tapered slots in the implant
members. The depth gauges may be pushed and/or impacted
into the separator until depth gauge handles 804 contact the
spreader and/or separator. After insertion, the spreader,
separator, and depth gauges may be removed as a unit from
the implant members by a slap hammer or other removal
instrument.

[0165] FIG. 33 depicts another embodiment of separator
300. Body 302 of the separator may have side openings 328
into passages 306 proximate distal ends of arms 312.
Assembled connectors 14 may be inserted, or preloaded,
into side openings 328 prior to inserting separator 300 into
spreader 400 (e.g., the spreader depicted in FIG. 14). Side
openings 328 may have shapes that only allow for insertion
of connectors 14 when narrow ends of the connectors are
facing a distal end of separator 300 and wide ends of the
connectors are facing a proximal end of the separator. The
shape of side openings 328 may prevent backward insertion
of connectors 14 into separator 300. A pair of spring loaded
detents positioned and sealed in detent openings 330 on
sides of each side opening 328 may inhibit undesired release
of connectors 14 from the side openings.

[0166] Separator 300 may include depth gauge passages
332 through the separator from a proximal end of the
separator to side openings 328. Below side openings 328,
separator 300 may have connector passages 306 sized to
allow connectors to pass from the separator to implant
members. Depth gauges may be inserted into depth gauge
passages 332. When the depth gauges are inserted into
passages 332, the depth gauges may push connectors 14
positioned in side openings 328 past detents in the side
openings so that the connectors are pushed into connector
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passages 306. Connectors 14 may pass from connector
passages 306 into tapered slots of implant members during
formation of an implant.

[0167] FIG. 34 depicts an embodiment of depth gauge
800 that may be used with the separator embodiment
depicted in FIG. 33. Depth gauge 800 may include shaft
806. In an embodiment, shaft 806 may be a cylindrical shaft.
In other embodiments, the shaft may have a different geo-
metrical shape. Passages 332 in separator 300 may be sized
and shaped to allow shaft 806 to pass through the passage so
that end 802 contacts a connector positioned in side opening
328. In an embodiment, passage 332 may be a cylindrical
passage. Forming a cylindrical passage may be easier and
less expensive than forming a passage having a different
geometric shape.

[0168] End 802 of depth gauge 800 may dislodge a
connector from a side opening so that the connector passes
into a connector passage of the separator. Depth gauge 800
may have sufficient length so that end 802 pushes the
connector to a desired depth in implant members coupled to
a spreader when the depth gauge is fully inserted into the
separator. Depth gauge handle 804 may fit within a recess if
fully inserted into the separator. Recess 334 for depth gauge
handle 804 is shown in FIG. 33. If needed, a mallet or other
impact surface may be used against a top surface of handle
804 to drive the depth gauge into the separator.

[0169] In a separator embodiment, such as separator 300
depicted in FIG. 33, first member 336 of the separator may
be a separate piece from second member 338. Second
member 338 may be releasably attached to first member 336.
Detents 340 in first member 336 may interact with openings
342 in second member 338 to join the first member to the
second member. Simultaneously depressing detents 340 may
allow first member 336 to be separated from second member
338. Other fastening systems may be used to join a first
member to a second member. A single first member 336 may
be provided in an instrumentation set for a spinal fusion
procedure. Various second members 338 for each size of
connector provided in the instrumentation set may be pro-
vided in the instrumentation set. Having first member 336
separable from second member 338 may allow for reduction
of weight of an instrumentation set and may increase avail-
able space within an enclosure that houses the contents of
the instrumentation set.

[0170] Separator body 302 may include ridge 344. Ridge
344 may be a stop surface that limits insertion depth of
separator 300 into a spreader.

[0171] FIG. 35 depicts a portion of an embodiment of
separator 300 that may be removed from a patient using the
slap hammer embodiment depicted in FIG. 29. Separator
300 may include bar 346. Bar 346 may be press fit, threaded,
welded, or otherwise attached to body 302 of separator 300.
During removal of separator from a patient, bar 346 may fit
within a slot of the slap hammer. When the slap hammer is
rotated about 90°, bar 346 may fit within a holder of the slap
hammer.

[0172] FIG. 36 depicts an embodiment of spreader 400 in
an initial position. Member holders 408 of spreader 400 may
be sized so that widths of the member holders are smaller
than widths of grooves in a separator (e.g., grooves 322 in
separator 300 depicted in FIG. 30). The separator may slide
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down member holders 408 when the separator is inserted
into spreader 400. Spreader body 406 may include opening
448 for the insertion of the separator. Member holders 408
may be positioned opposite each other on opposing sides of
opening 448 to allow a separator to be positioned between
member holders 408. When in the initial position, there may
be substantially no separation distance between member
mounts 430.

[0173] Body 406 may include shoulder 450 on sides of
opening 448. Shoulder 450 may engage a separator ridge
(e.g., ridge 344 of separator 300 depicted in FIG. 33). Body
406 may include retainers 452. In some embodiments, a
spreader may only include one retainer. Retainer 452 may
include engager 454. Each retainer 452 may be coupled to
body 406 about a pivot axis by a spring. The spring may be
a torsion spring. The spring may bias engager 454 towards
opening 448. Engager 454 may be pushed outwards when a
separator is inserted into spreader 400. The spring may force
engager 454 towards the separator. Engager 454 may enter
an opening in the separator (e.g., indention 326 in separator
300 depicted in FIG. 30) when the separator is fully inserted
into spreader 400. When engager 454 is positioned in the
opening of the separator, the separator and spreader 400 are
linked together.

[0174] Inan alternate embodiment, a retainer of a spreader
may not include a spring member. An interference fit may be
formed between a portion of the retainer and a portion of the
spreader when the retainer is in a closed position such that
the retainer holds an instrument within the spreader. The
retainer may be rotatively coupled to the spreader about an
axis. A rotational range of motion may be limited. In an
embodiment, the rotational range of motion is limited to less
than 45°. The retainer may be manually released and
attached to a body of the spreader by contacting the retainer
and rotating the retainer away or towards the spreader. The
retainer may include a textured contact surface to facilitate
rotating the retainer.

[0175] Retainer engagers 454 may include chamfered sur-
faces that promote rotation of retainers 452 away from a
body of a separator when an instrument, such as a separator,
is inserted into opening 448. The chamfered surfaces allow
initial deflection of retainers 452 when the separator is
inserted into spreader 400 so that a user does not have to
manually pull the retainers outwards.

[0176] Retainer 452 may include contact surface 456.
Pushing contact surface 456 may rotate retainer 452 about a
pivot axis and allow engager 454 to be removed from an
opening in a separator that is fully inserted into spreader
400. The separator may be removed from spreader 400 when
contact surfaces 456 of retainers 452 are depressed and the
separator is pulled away from the spreader.

[0177] FIG. 37 depicts an embodiment of member mounts
430 of member holders 408. Member holders 408 may
include sloped surfaces 458, spring members 460, and stops
462. Sloped surfaces 458 may form a dovetail connection
with sloped surfaces of implant members (e.g., sloped
surfaces 70 of implant member 12 depicted in FIG. 2).
When an implant member is coupled to member holder 408,
spring member 460 may provide a force against the implant
member that holds the implant member to the member
holder. Stop 462 may limit insertion of the implant onto
member holder 408. In some spreader embodiments, spring
member 460 and stop 462 may be integral members.
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[0178] A distance between sloped surfaces of implant
members, such as sloped surfaces 70 of implant members 12
depicted in FIG. 2, may vary depending on the size of the
implant members. A spreader that has member holders that
mate with sloped surfaces of implant members may be
provided for each size of implant member included in the
instrumentation set. For example, if the instrumentation set
includes medium and large implant members, the instru-
mentation set will include a first spreader with member
holders sized to accept the medium sized implant members
and a second spreader with member holders sized to accept
the large sized implant members.

[0179] To prepare a spreader for a fusion procedure,
implant members may be inserted onto member holders of
the spreader. A visual check may be performed to check that
the implant members are fully inserted onto the member
holders so that end surfaces of the implant members contact
stops of the spreader. The implant members may be inserted
into a disc space between vertebrae or into an opening
between bone segments. In some embodiments, a disc space
or an opening between bone segments is large enough to
accept the implant members. In some embodiments, a disc
space or an opening between bone segments may be too
small to allow for insertion of implant members. If the disc
space or opening is too small, an end cap may be placed on
the spreader, and impact forces may be applied to the
spreader to insert the implant members into the disc space or
into the opening between bone segments. Insertion guides
may be used to inhibit protrusions of the implant members
from scarring surfaces of vertebrae or bone segments.

[0180] FIG. 38 depicts an embodiment of member mounts
430 of member holders 408. Member holders may include
sloped surfaces 458, arms 464, and slot 466. Sloped surfaces
458 may form a dovetail connection with sloped surfaces of
implant members (e.g., sloped surfaces 70 of implant mem-
ber 12 depicted in FIG. 2). Arms 464 may include a slight
taper. The taper may limit an insertion depth of an implant
member onto member mount 430. When an implant member
is coupled to member holder 408, the taper of arms 464 may
cause compression of slot 466. Compression of slot 466 may
cause arms 464 to apply a force to the implant member that
holds the implant member onto the member mounts 430.

[0181] FIG. 39 depicts an embodiment of end cap 468 for
a spreader. End cap 468 may be placed in an opening in a
body of a spreader (e.g., opening 448 of spreader 400
depicted in FIG. 36). Impact end cap 468 may include upper
surface 470, ridge 472, openings 474, and lower body 476.
Lower body 476 of impact end cap 468 may be shaped and
sized to fit within opening 448 of spreader 400 depicted in
FIG. 36. Engagers 454 may extend into openings 474 when
end cap 468 is inserted into the spreader. Ridges 472 of
impact end cap 468 may contact shoulders 450 of spreader
body to provide a large contact surface between end cap 468
and spreader 400.

[0182] If implant members attached to ends of member
holders are too thick to allow for insertion into a prepared
disc space, an insertion guide and an impaction instrument
may be used to insert the implant members into the disc
space. FIG. 40 depicts an embodiment of insertion guide
1000. Insertion guide 1000 may be inserted into a disc space
or a space between bone segments until stop 1002 contacts
bone. Stop 1002 may extend across a back surface of
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insertion guide 1000. In some embodiments, insertion
guides may not include stops. Insertion guides 1000 may be
made of thin metal strips. The metal may have a hardness
equal to or greater than a hardness of protrusions extending
from implant members so that the protrusions will not
significantly score the insertion guides. In other embodi-
ments, insertion guides may be made of polymer, or include
a polymer coating, that is able to resist scoring from pro-
trusions of implant members. In some embodiments, a single
insertion guide may include two strips. The insertion guide
may be positioned between vertebrae or bone structures.
Implant members attached to a spreader may be inserted
between the two strips of the insertion guide.

[0183] FIGS. 41-44 depict embodiments of insertion guide
1000. FIG. 41 depicts an embodiment of joined together
insertion guide 1000. Insertion guide 1000 may include first
arm 1004, second arm 1006, and cap 1008. End portions of
first arm 1004 and second arm 1006 may be inserted in a disc
space formed between vertebrae. Portions of first arm 1004
and second arm 1006 may extend into cap 1008. Cap 1008
may be separated from first arm 1004 and second arm 1006
to allow for separation of the first arm and the second arm.
As shown in FIG. 42, cap 1008 may include shaft 1010. Cap
1008 and shaft 1010 may help keep first arm 1004 and
second arm 1006 joined together before and during insertion
of end portions of insertion guide 1000 into the disc space.
After end portions are inserted into the disc space, cap 1008
and shaft 1010 may be removed from first arm 1004 and
second arm 1006 to allow for separation of the first arm and
the second arm.

[0184] After placement of insertion guide 1000 and
removal of cap 1008 and shaft 1010, a spreader with
attached implant members may be inserted between first arm
1004 and second arm 1006. The implant members may be
inserted into a disc space. FIG. 43 depicts a spreader with
attached implant members positioned between first arm
1004 and second arm 1006. After insertion of implant
members into the disc space, first arm 1004 and second arm
1006 may be removed. FIG. 44 depicts the spreader and
implant members after removal of first arm 1004 and second
arm 1006.

[0185] FIG. 45 depicts a spreader and end cap combina-
tion. After placement of the insertion guides on each side of
a disc space or an opening between bone segments, implant
members 12 coupled to spreader 400 may be positioned
between the insertion guides. A mallet or other impact
instrument may strike upper surface 470 of end cap 468 to
drive spreader 400 into the disc space or between the bone
segments. After implant members 12 are inserted to a
desired depth, insertion guides may be removed, and impact
end cap 468 may be released and removed from spreader
400.

[0186] After insertion of implant members that are con-
nected to a spreader into a disc space or opening between
bone segments, a separator may be inserted into the
spreader. A separator, such separator 300 depicted in FIG.
33, may be placed in an opening of a spreader, such as
opening 448 in spreader 400 depicted in FIG. 36. An impact
instrument may be used to force the separator between
member holders 408 of spreader 400. Sloped surfaces of
member holders 408 and chamfered end surfaces of the
separator may allow a large portion of the force applied to
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the separator to separate implant members coupled to the
spreader. The implant members may establish a desired
separation distance between vertebrae or bone segments
without over-distracting the vertebrae or bone segments.
Protrusions of the implant members extend into adjacent
bone to anchor the implant members to bone. When the
separator is fully inserted into the spreader, engagers of the
spreader may enter into openings of the separator to join the
separator and the spreader together.

[0187] After insertion of the separator into the spreader,
depth gauges may be inserted into the depth gauge passages
of the separator. If needed, an impact instrument may be
used to tap handles of the depth gauges to force the depth
gauges into depth gauge recesses in the separator. Pushing
the depth gauges into the separator may release connectors
positioned in the spreader into connector passages. Placing
depth gauge handles in the separator recesses positions the
connectors in tapered slots in implant members connected to
the spreader.

[0188] After insertion of the depth gauges, a slap hammer
may be attached to the separator. FIG. 46 depicts an
embodiment of slap hammer 900 coupled to separator 300.
In some embodiments, the slap hammer may include detents
that connect to an engagement surface of the separator. In
other embodiments, an attachment mount of the separator
may be threaded, and an end of the slap hammer would
include mating threading that allows the slap hammer to be
joined to the separator.

[0189] After joining slap hammer 900 to separator 300,
slide 908 may be impacted against upper stop 910. The
impaction removes separator 300, spreader 400, and depth
gauges 800 from implant members 12 that are secured to
bone by protrusions of the implant members. Removing
separator 300, spreader 400, and depth gauges 800 leaves
implant members 12 and connectors in the disc space or in
the space between bone segments. Separator 300, spreader
400, and depth gauges 800 may be separated from each other
when convenient.

[0190] Implant members that are joined together by con-
nectors may be left in a disc space between vertebrae or
within an opening between bone segments after removal of
separator 300, spreader 400, and depth gauges 800. A
connector seater may subsequently be used to affix the
connectors to the implant members.

[0191] A seater may be used to permanently affix connec-
tors to implant members after an implant has been formed in
a patient. Seater 1100 may apply force to the connectors and
implant members to drive the connectors into tapered slots
of implant members. Forces applied to the connectors and
implant members may be sufficiently large to deform the
slots and/or connectors so that the connectors cannot be
removed from the implant members.

[0192] FIG. 47 depicts an embodiment of seater 1100.
Seater 1100 may include attachment portion 1102, extender
1104, and activation mechanism 1106. Threaded connec-
tions, quick disconnect connections, or other types of con-
nections may couple attachment portion 1102 to extender
1104, and the extender to activation mechanism 1106. In
some embodiments, attachment portion 1102, extender
1104, and/or activation mechanism 1106 may be perma-
nently coupled together by welds or sealant. In other
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embodiments, attachment portion 1102, extender 1104, and/
or activation mechanism 1106 may be formed as a single
inseparable unit. Seater 1100 may include openings 1108.
Openings 1108 may allow steam and/or other disinfectants
to enter into seater 1100 during a sterilization procedure.

[0193] Attachment portion 1102 of a seater may include
drive rod 1110, connector engager 1112, and member
engager 1114, as shown in FIGS. 47 and 48. A spring in
attachment portion 1102 may hold drive rod 1110 in an
initial position. Engaging an activation mechanism of seater
1100 may extend drive rod 1110 to a second position. The
spring may return drive rod 1110 to the initial position when
activation mechanism 1106 is disengaged. Drive rod 1110
may be coupled to connector engager 1112. When member
engager 1114 is coupled to an implant member, engaging
activation mechanism 1106 of seater 1100 may extend drive
rod 1110 and connector engager 1112 coupled to the drive
rod relative to stationary member engager 1114. Ends 1116
of connector engager 1112 may be forced against connectors
to drive the connectors into the tapered slots in the implant
members.

[0194] Connector engager 1112 of seater 1100 may have
ends 1116 that press against the connectors positioned within
implant members. Connector engager 1112 may be sized to
contact the connectors that are spaced a set distance apart in
a specific size of implant member. Connector engager 1112
for each implant member size may be included in an
instrumentation set that is provided to a surgical team that
will perform an implant insertion procedure. For example,
an instrumentation set may include a small, medium, and/or
large connector engager 1112. Connector engager 1112 may
be positioned within a slot in an end of drive rod 1110 of the
seater. Fastener 1118 may attach connector engager 1112 to
drive rod 1110. In an embodiment, fastener 1118 is a screw.
In other embodiments, other types of fasteners 1118 may be
used, or connector engager 1112 may be permanently
attached to drive rod 1110 of attachment portion 1102 of a
scater.

[0195] As shown in FIG. 48, member engager 1114 may
include extensions 1120. Extensions 1120 may be placed
within openings 28 in implant member 12 (depicted in FIG.
1). Extensions 1120 may be positioned against recessed
surfaces 30 of implant member 12 to couple seater 1100 to
the implant member.

[0196] A retainer may be used to inhibit unintentional
removal of seater 1100 (shown in FIG. 47) from implant
member 12 (shown in FIG. 1). FIG. 49 depicts an embodi-
ment of retainer 1300. Retainer 1300 may include handle
1302 and spacer 1304. Handle 1302 may allow for easy
positioning of spacer 1304. Spacer 1304 may be placed
between a first implant member that is not coupled to a
seater and a seater that is coupled to a second implant
member. Spacer 1304 may inhibit disengagement of exten-
sions 1120 of attachment portion 1102 of seater 1100 (shown
in FIG. 48) from the second implant member during use of
the seater.

[0197] Another embodiment of retainer 1300 with handle
1302 is shown in FIG. 50. Spacer 1304 may be placed
between a seater coupled to an implant member and an
implant member that is not coupled to the seater. Spacer
1304 may include stop surface 1306. Stop surface 1306 may
limit an insertion depth of retainer 1300 between implant
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members. Spacer 1304 may inhibit disengagement of the
attachment portion of the seater from an implant member
during use of the seater.

[0198] FIG. 51 depicts a cross-sectional representation of
a seater embodiment. Extender 1104 of seater 1100 may
include internal drive rod 1122 and outer body 1124. Spring
1126 within extender 1104 may force drive rod 1122 to an
initial position. Engaging activation mechanism 1106 of
seater 1100 may force drive rod 1122 towards attachment
portion 1102 coupled to extender 1104. Extender 1104 may
provide a length to seater 1100 that allows a surgeon to
casily attach the seater to an implant member within a
patient. The length of seater 1100 may allow the surgeon to
activate the seater to couple connectors to the implant
member from above an opening in the patient.

[0199] FIGS. 51 and 52 show cross-sectional views of an
embodiment of activation mechanism 1106 of a seater.
Activation mechanism 1106 may include body 1128, handle
1130, first drive rod 1132, second drive rod 1134, return
spring 1136, drive plate 1138, set shaft 1140, washer springs
1142, button housing 1144, button latch 1146, button spring
1148, button 1150, and end cap 1152. Body 1128 may
include first slot 1154 and second slot 1156 (as depicted in
FIG. 47). First drive rod 1132 and return spring 1136 may
be positioned within body 1128 of activation mechanism
1106. Handle 1130 may be coupled by pin 1158 to first slot
1154 (shown in FIG. 47) of body 1128 so that an end of the
handle contacts an end of first drive rod 1132 (shown in FIG.
48). Second drive rod 1134 may be pivotally coupled to
handle 1130 near a first end of second drive rod 1134 and
pinned to second slot 1156 of body 1128 (shown in FIG. 51)
near a second end of the second drive rod.

[0200] When handle 1130 is squeezed so that the handle
moves from an initial position towards body 1128, end 1160
of the handle may contact end 1162 of first drive rod 1132
(shown in FIG. 51). The contact may extend first drive rod
1132 towards extender 1104 coupled to body 1128. End 1162
of first drive rod 1132 may contact and extend drive rod 1122
within extender 1104. Drive rod 1122 of extender 1104 may
contact and extend drive rod 1110 of attachment portion
1102 of seater 1100. Return spring 1136 may return first
drive rod 1132 to an initial position when handle 1130 is
returned to an initial position. Similarly, return springs in
attachment portion 1102 and extender 1126 may return drive
rod 1110 in the attachment portion and drive rod 1122 of the
extender to initial positions when the handle returns to an
initial position. Connector engager 1112 may be coupled to
drive rod 1110.

[0201] As depicted in FIG. 52, set shaft 1140 of a seater
may thread into drive plate 1138. Drive plate 1138 may
include spring support surface 1164 and spring support
extension 1166. Set shaft 1140 may be threaded into spring
support extension 1166 of drive plate 1138. Set shaft 1140
and drive plate 1138 may have ultrafine threading that
allows for precise adjustment of a length of the set shaft that
extends beyond top surface 1168 of the drive plate. A
setscrew may be threaded into drive plate 1138 against an
unthreaded portion of set shaft 1140. An end of the setscrew
may press against set shaft 1140 to inhibit unwanted move-
ment of the set shaft after the set shaft has been set to a
desired position. Set shaft 1140 may include a drive tool slot
that mates to a drive tool that rotates the set shaft. The drive
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tool may be a hex wrench, screwdriver, or other type of drive
tool. The position of set shaft 1140 may be adjusted during
calibration of the seater.

[0202] The position of set shaft 1140 may determine the
amount of force that second drive rod 1134 needs to apply
to drive plate 1138 to cause button 1150 to pop up through
end cap 1152 (shown in FIG. 51 and FIG. 52). The amount
of force needed to cause button 1150 to pop up through end
cap 1152 may be substantially the same as the amount of
force applied to an object that contacts the end of the first
drive rod. As such, button 1150 may serve as an indicator
when sufficient force is applied through the seater to the
implant. Enough force may be applied to the connectors and
an implant member to permanently lock and affix the con-
nectors to the implant member as indicated when button
1150 pops up through end cap 1152.

[0203] Belleville or conical washer springs 1142 may be
placed over spring support extension 1166 and against
spring support surface 1164 of drive plate 1138. Springs
1142 may include convex and concave sides. The convex
and concave sides of springs 1142 may allow a stacked set
of springs to axially compress or expand depending on a
load applied to a top and bottom of a spring stack. In an
embodiment of activation mechanism 1106, a convex side of
first washer spring 1142 may be placed over spring support
extension 1166 and against spring support surface 1164 of
drive plate 1138. A concave side of second washer spring
1142 may then be placed over spring support extension 1166
and against the first washer spring. Remaining washer
springs 1142 may be placed around set shaft 1140 in an
alternating convex-concave pattern. In an embodiment, six
washer springs 1142 are used. In other embodiments, fewer
or more washer springs 1142 may be used. The convex-
concave pattern allows for compression of washer springs
1142 during use so that end 1170 of set shaft 1140 may
activate button trigger 1146 of the seater.

[0204] Assembled drive plate 1138, set shaft 1140, and set
of washer springs 1142 may be placed in seater body 1128
against an end of second drive shaft 1134. Alternately, drive
plate 1138, set shaft 1140, and set of washer springs 1142
may be individually positioned within the body against the
end of second drive shaft 1134.

[0205] FIG. 52 shows a detailed view of an embodiment
of an end of activation mechanism 1106. Button 1150,
button spring 1148, and button latch 1146 may be coupled to
button housing 1144. Button housing 1144 may be placed on
top of washer springs 1142, and end cap 1152 may be
threaded onto body 1128 to form assembled activation
mechanism 1106. Button 1150 and button latch 1146 may
have through openings that allow a drive tool to be inserted
into set shaft 1140 of assembled activation mechanism 1106.
A height that set shaft 1140 extends above drive plate 1138
may be adjusted with the drive tool without disassembling
activation mechanism 1106.

[0206] Button latch 1146 may include arm 1172 and hook
1174 that engages surface 1176 of button 1150. Button latch
1146 may be pivotally coupled to button housing 1144.
When the handle of activation mechanism 1106 moves
towards body 1128 and a force is applied by end 1162 of first
drive rod 1132 to an object, second drive rod 1134 applies
an opposite force to drive plate 1138. The force applied to
drive plate 1138 may move the drive plate toward button
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housing 1144 if the applied force is large enough to com-
press washer springs 1142. Button housing 1144 may be
fixed in position by end cap 1152. The force applied to drive
plate 1138 may contact end 1170 of set shaft 1140 against
arm 1172 of button latch 1146. If the force applied to drive
plate 1138 is large enough, end 1170 will move arm 1172
toward end cap 1152 and rotate hook 1174 away from button
1150 to release the button. Button spring 1148 may force a
portion of button 1150 above top surface 1178 of end cap
1152.

[0207] To calibrate a seater, activation mechanism 1106
may be coupled to calibrator 1180. A calibrator is shown
schematically in FIG. 53. In an embodiment, threading
couples activation mechanism 1106 to calibrator 1180. In
other embodiments, quick connects or other types of con-
nectors may couple activation mechanism 1106 to calibrator
1180. Calibrator 1180 may include an internal force sensor.
End 1162 of first drive rod 1132 (shown in FIG. 51) may
contact the force sensor. A user may squeeze handle 1130 of
activation mechanism 1106 until button 1150 pops up above
top surface 1178 of end cap 1152. The user may observe the
amount of force applied by the end to the sensor from
display 1182. Display 1182 may be an analog indicator or a
digital indicator (such as an LCD display). After button 1150
has popped up and handle 1130 has been returned to an
initial position, the user may push the button downwards so
that a latch hook engages a portion of the button. If the force
needed to release button 1150 is too small, set shaft 1140
(shown in FIG. 52) may be threaded into drive plate 1138
to decrease a length of the set shaft so that more compression
of springs 1142 is required before the contact between the set
shaft and latch will release the button. If the force needed to
release button 1150 is too large, set shaft 1140 may be
threaded out of drive plate 1138 to increase the length of the
set shaft so that less compression of springs 1142 is required
before the contact between the set shaft and latch 1140 will
release the button.

[0208] The length of set shaft 1140 that extends above
drive plate 1138, shown in FIG. 52, may be adjusted by
rotating the set shaft with a drive tool. The drive tool, which
may be a hex wrench, may pass through button 1150 and
latch 1140 without disassembly of the seater. After adjusting
set shaft 1140, the user may squeeze the handle to determine
the amount of force needed to release button 1150 at the new
setting of set shaft 1140. The user may continue adjusting set
shaft 1140 until a desired amount of force releases button
1150. The desired amount of force may directly correspond
to an amount of force that needs to be applied to the
connectors and implant members to affix the connectors to
the implant members. When set shaft 1140 is positioned so
that a proper amount of force releases button 1150 when the
seater handle is squeezed, the position of the set shaft may
be fixed by rotating a setscrew to drive the setscrew into
drive plate 1138 and against the set shaft. The desired
amount of force to couple connectors to an implant member
may be between about 800 pounds and about 1200 pounds,
or between about 900 pounds and about 1100 pounds, or
about 1000 pounds. The activation mechanism may provide
a thirty- to fifty-fold or greater mechanical advantage to a
grip of a user.

[0209] An embodiment of a seater may include a pop-up
button to indicate when sufficient force has been applied to
couple a connector or connectors to an implant member.
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Other types of indicators may also be used instead of, or in
conjunction with, a pop-up button. For example, an embodi-
ment of a seater may include an indicator light that turns on
when enough force is applied to affix a connector or con-
nectors to an implant member. An embodiment of a seater
may produce an audible noise when enough force is applied
to affix a connector or connectors to an implant member.
Other types of indicators may also be used.

[0210] An alternate embodiment of a seater is depicted in
FIG. 54. Plate engager 1114 of attachment portion 1102 may
be attached to drive rod 1132 that extends through extender
1104 to activation mechanism 1106 of seater 1100. Engaging
activation mechanism 1106 of seater 1100 may move drive
rod 1132 from an initial position to a second position. When
plate engager 1114 of seater 1100 is coupled to an implant
member, applying force to activation mechanism 1106 may
apply a force that retracts drive rod 1132. Drive rod 1132
may retract plate engager 1114 relative to stationary con-
nector engager 1112. Ends 1116 of connector engager 1112
may apply a downward force against connectors in tapered
slots of implant members as the implant members are moved
upwards by plate engager 1114.

[0211] Connector engager 1112 of seater 1100 may have
ends 1116 that press against the connectors positioned within
the implant members. Connector engager 1112 may be sized
to contact connectors that are spaced a set distance apart for
a specific size of implant member. Connector engagers 1112
having various sizes corresponding to different sizes of
implant members may be provided in an instrumentation set.
The connector engagers may be modular components that
attach to extender 1104 of seater 1100. In other embodi-
ments, seaters may be integral units and complete seaters for
each size of implant member included in an instrumentation
set may be provided in the instrumentation set.

[0212] Member engager 1114 may be shaped to engage a
recessed portion of an implant member. Member engager
1114 may include extensions 1120 that are placed within
openings 28 of implant member 12 (shown in FIG. 2).
Member engager 1114 may also include stop surface 1188.
Stop surface 1188 may contact an anterior edge of an
implant member to limit an insertion depth of member
engager 1114 within the implant member. After member
engager 1114 is coupled to an implant member, a retainer
may be placed between a second implant member and a back
surface of the member engager. The retainer may prevent
unintentional removal of member engager 1114 from the
implant member.

[0213] Drive rod 1132 of seater 1100 may be coupled to
plate engager 1114 and extend through extender 1104 to
activation mechanism 1106 of the seater. Drive rod 1132
may extend through collar 1190 proximate an opening at a
top of extender 1104. Collar 1190 may limit a distance which
drive rod 1132 extends through extender 1104 of the seater
in an initial position.

[0214] Drive rod 1132 may be attached to activation
mechanism 1106 through connection member 1192. Drive
rod 1132 may be attached centrally using pins 1158 or may
be welded to connection member 1192. A pair of connecting
rods 1194 may be rotatably attached at an end using pins
1158, or other fastening means, to connection member 1192
on opposite sides of drive rod 1132. Opposite ends of
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connecting rods 1194 may be rotatably attached within slots
1196 proximate a base of a pair of grips 1198 of activation
mechanism 1106.

[0215] The pair of grips 1198 may be shaped to be easily
graspable by one hand of a surgeon. Grips 1198 may be
rotatably attached to extender 1104 on opposite sides of
collar 1190 and drive rod 1132 extending from the extender.
FIG. 54 shows grips 1198 in an initial position. Spring
members 1200 may bias grips 1198 to the initial position. An
end of spring member 1200 may be affixed to an end of each
of grips 1198 opposite extender 1104 of the seater with
fasteners 1202. Fasteners may be, but are not limited to,
screws, rivets, brads, and/or adhesive. The opposite end of
each spring member 1200 may slidably engage an upper
portion of connecting rod 1194 proximate connection mem-
ber 1192.

[0216] The distal end of one of grips 1198 may include
kiss pin 1204. Kiss pin 1204 may contact the distal end of
other grip 1198 when the grips are squeezed together to a
second position when activation mechanism 1106 of the
seater is activated. Kiss pin 1204 may contact opposite grip
1198 when sufficient force is applied through the seater to
the implant to permanently lock the connectors to the
implant members. The seater may apply a force of approxi-
mately 2250 Newtons (N) to each connector to affix (or
“cold weld”) a connector within a tapered slot of an implant
member to the implant member.

[0217] When grips 1198 are squeezed together to activate
the seater, spring members 1200 may slide along connecting
rods 1194 proximate connection member 1192. Connecting
rods 1194 may rotate within slots 1196 proximate the base
of grips 1198. An upper end of slots 1196 may inhibit further
rotation of connecting rods 1194 when kiss pin 1204 on the
end of one grip 1198 contacts the opposite grip. The ends of
connecting rods 1194 rotatably attached to connection mem-
ber 1192 may rotate and force the connection member
upward. The upward force on connection member 1192
retracts drive rod 1132 attached centrally to the connection
member through extender 1104 of the seater. As such, an
implant member coupled to the end of drive rod 1132 at the
attachment portion of the seater is forced upwards. Ends
1116 of connector engager 1112 may contact and apply an
opposing force against the connectors in the tapered slots of
the implant members as the implant member is retracted
upward toward the extender. Sufficient force is applied
through the seater to the implant to permanently lock and
affix the connectors to the implant members.

[0218] As shown in FIG. 55, seater 1100 may include
retainer brackets 1206. Retainer brackets 1206 may be
attached to extender 1104. Retainer 1300 may slide within
retainer brackets 1206. Retainer brackets 1206 may allow
retainer and seater to be joined together to facilitate handling
of the retainer and seater during use. In some embodiments,
spacer 1304 may include a tapered surface that facilitates
insertion of the spacer in a space between implant members.
In some embodiments, member engager 114 of seater 1100
may include a stop that limits an insertion distance of spacer
1304 between implant members.

[0219] An instrumentation set may include the instru-
ments and devices to form an implant in a spinal fusion
procedure. A surgeon may perform a discectomy to remove
a portion or all of disc 20 to form disc space 16 between
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adjacent vertebrae 18. A prepared disc space is shown in
FIG. 3. Instruments such as curettes, rongeurs, and bone
shavers may be used to prepare disc space 16 for the implant.
Vertebral surfaces that will contact implant members 12 of
implant 10 (shown in FIG. 1 and FIG. 2) may be cleaned of
any cartilage or other tissue. The vertebral surfaces may be
shaped to substantially conform to outer surfaces of implant
members to be placed against the vertebral surfaces.

[0220] A width and depth spacer, such as width and depth
spacer 100 depicted in FIG. 9, may be used to determine the
proper width and depth of the disc space during the discec-
tomy. Radiological images may be taken during the discec-
tomy with spacer 100 positioned between the vertebrae to
determine if disc material has been removed to form a disc
space of the proper width and depth. A mark or marks may
be scored or burned into a surface of a vertebra close to a
center of an edge of the vertebra. The mark may be used as
a reference mark to determine a proper lateral position of the
implant and instrumentation during formation of the
implant. The disc space may be centered laterally and
transversely between adjacent vertebrae. When an implant is
formed, 70% or more of each vertebral surface may contact
implant members of the implant.

[0221] Aheight spacer, such as height spacer 200 depicted
in FIG. 10, may be used to determine a height of an implant
to be formed in the prepared disc space between vertebrae.
Height spacer 200 may be attached to a slap hammer, such
as slap hammer 900 depicted in FIG. 27. A proper height of
an implant may correspond to the size of a height spacer that
is positioned within the disc space with three or four impacts
of slide 908 against a lower stop of slap hammer 900. The
height spacer may be removed from the disc space by
impacting slap hammer slide 908 against upper stop 910.

[0222] A pair of implant members may be selected
depending on the size of the disc space created during the
discectomy. Implant member or implant members 12 that
include sloped surfaces 22 (depicted in FIG. 1) may be
selected to provide lordotic correction for adjacent verte-
brae, if necessary. If lordotic adjustment of the vertebrae is
not needed, implant members 12 with 0° of lordotic adjust-
ment may be selected. Connectors 14 may be selected
depending on the height of the implant to be formed within
the disc space.

[0223] Implant members may be attached to a spreader,
such as spreader 400 depicted in FIG. 36. The implant
members may be inserted into the prepared disc space. If
needed, an impact cap may be placed on the spreader, and
insertion guides may be placed in the disc space to facilitate
insertion of the implant members into the disc space.

[0224] Aseparator, such as separator 300 depicted in FIG.
33, may be inserted into the spreader. Connectors may be
positioned in side openings 328 prior to insertion of the
separator into the spreader. Inserting the separator into the
spreader may separate implant members attached to the
spreader to a desired separation distance. During insertion of
the separator into the spreader, protrusions of the implant
members may enter into vertebral surfaces.

[0225] Depth gauges, such as depth gauge 800 depicted in
FIG. 34, may be inserted into depth gauge passages in the
separator. The depth gauges may dislodge the connectors
from the side openings. The depth gauges may position the
connectors in tapered slots of the implant members.
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[0226] A slap hammer may be attached to the separator, as
depicted in FIG. 46. The slap hammer may be used to
remove the separator, spreader, and depth gauges from the
patient. Implant members with connectors positioned in
tapered slots of the implant members may be left in the disc
space. Radiological images may be taken to ensure the
implant members and connectors are laterally and trans-
versely positioned properly before locking the connectors
into place.

[0227] A connector seater, such as connector seater 1100
depicted in FIG. 54, may be coupled to a first implant
member. A retainer may be positioned between a second
implant member and the separator to inhibit separation of
the seater from the first implant member. Grips of the seater
may be squeezed until kiss pin on a first grip contacts a
second grip. When the kiss pin contacts the second grip, the
connectors are affixed to the first implant member. The
retainer may be removed. The seater may be disengaged
from the first implant member and may be attached to the
second implant member. The retainer may be positioned
between the first implant member and the seater to inhibit
removal of the seater from the second implant member.
Grips of the seater may be squeezed until the kiss pin on the
first grip contacts the second grip. The retainer and the seater
may be removed from the patient. The implant is formed in
the patient.

[0228] An optional backing plate, such as backing plate 60
depicted in FIG. 8, may be sized and inserted into the
implant. Backing plate 60 may be properly sized by cutting
the backing plate along indentions 62. Backing plate 60 may
be coupled to a positioning rod. In an embodiment, the
positioning rod is a depth gauge. The positioning rod may be
used to guide backing plate 60 between the implant mem-
bers of the implant until tabs 64 of the backing plates engage
end walls of the implant members, such as end walls 66 of
implant members 12 depicted in FIG. 5.

[0229] A bone awl may be used to perforate the surfaces
to initiate bleeding of adjacent vertebrae through openings
28 in implant members 12. Perforation of the surfaces may
promote new bone growth. The space between implant
members 12 and connectors 14 of implant 10 may be packed
with bone growth material, such as bone growth material 26
depicted in FIG. 4. A covering, such as SURGICEL®, may
be placed over the bone growth material to inhibit migration
of bone growth material 26 from implant 10. The opening in
the patient may be closed.

[0230] An advantage of forming an implant in a space
between two bone portions, such as an implant between
adjacent vertebrae, may be that the implant members of the
implant distract the bone portions to a desired separation
distance without excess distraction of the bone. Avoiding
over-distraction may allow muscles and ligaments adjacent
to the implant to hold the implant between the bone portions.
The implant members of the implant may also include
protrusions that enter into adjacent bone portions to hold the
implant in place. Connectors that join the implant members
together may be compressed when a compressive load is
placed on the implant. The ability to compress the connec-
tors may allow compressive force to be applied to bone
growth material placed between the implant members.
Applying compressive force to the bone growth material
may promote bone growth that fuses the two portions of
bone together.
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[0231] An advantage of forming an implant using spreader
embodiments and separator embodiments is that impaction
applied to insert the implant may minimize scarring, defor-
mation, and/or fracturing of bone surfaces to which the
implant is coupled. Implant members may be positioned in
a prepared space before distracting the bone portions.

[0232] An advantage of forming an implant using spreader
embodiments and separator embodiments is that the inser-
tion area needed for the instrumentation may be kept to a
minimum. Force applied between a pair of spreader holders
allows outer surfaces of implant members to distract adja-
cent bone portions. Using the outer surfaces of the implant
members to distract the bone portions may eliminate a need
to have a large surgical opening to allow for room to
leverage the adjacent bone portions to provide a desired
separation distance between the bone portions.

[0233] An advantage of forming an implant between bone
segments using spreader embodiments and separator
embodiments may be that insertion of instruments and
implants may be performed above an incision in the patient.
The ability to insert devices and instrumentation above the
incision may allow better visibility, more efficient use of
available working space, a shorter procedure time, and better
placement control than inserting devices at the level of bone
portions being worked on. Implants may be inserted during
an anterior procedure, a lateral procedure, a posterior pro-
cedure, or other spinal fusion procedure. Inserting implants
using an anterior procedure may advantageously minimize
required bone removal and muscle retraction.

[0234] An advantage of forming an implant with certain
spreader embodiments and separator embodiments is that
locking pins may be used to couple implant members to the
instrumentation during insertion of the implant members
within a patient. The locking pins may attach the implant
members to the spreader before the implant members are
inserted into the patient. The locking pins may inhibit
undesired separation of the implant members from the
spreader. The locking pins may also serve as guides during
insertion of the separator into the spreader.

[0235] An advantage of forming an implant with instru-
mentation embodiments is that the formed implant may be
formed to a desired shape. For example, if the implant is a
spinal implant, the implant members may have sloped
surfaces so that the formed implant provides desired lordotic
adjustment of adjacent vertebrae. Further advantages of
using instrumentation to insert an implant may include that
the instrumentation is sturdy, durable, lightweight, safe,
simple, efficient, and reliable; yet the instrumentation may
also be easy to manufacture and use.

[0236] Further modifications and alternative embodiments
of various aspects of the invention will be apparent to those
skilled in the art in view of this description. Accordingly, this
description is to be construed as illustrative only and is for
the purpose of teaching those skilled in the art the general
manner of carrying out the invention. It is to be understood
that the forms of the invention shown and described herein
are to be taken as examples of embodiments. Elements and
materials may be substituted for those illustrated and
described herein, parts and processes may be reversed, and
certain features of the invention may be utilized indepen-
dently, all as would be apparent to one skilled in the art after
having the benefit of this description of the invention.
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Changes may be made in the elements described herein
without departing from the spirit and scope of the invention
as described in the following claims.

What is claimed is:
1. An instrument set, comprising:

a spreader configured to couple to and insert members of
an implant between bone structures; and

a separator configured to be inserted into the spreader to
establish a separation distance between the members
and facilitate insertion of a connector between the
members.

2. The instrument set of claim 1, further comprising a
depth gauge configured to position the connector at a desired
position between the members.

3. The instrument set of claim 2, wherein the depth gauge
comprises an end configured to engage a backing plate to
facilitate insertion of the backing plate between members
positioned between the bone structures.

4. The instrument set of claim 1, further comprising a
mallet.

5. The instrument set of claim 1, further comprising
locking pins configured to secure the members to the
spreader.

6. The instrument set of claim 1, further comprising a slap
hammer.

7. The instrument set of claim 1, further comprising an
extender configured to provide an impact surface for driving
the separator into the spreader.

8. The instrument set of claim 1, further comprising an
end cap for the spreader.

9. The instrument set of claim 1, further comprising a
width and depth spacer.

10. The instrument set of claim 1, further comprising a
height spacer.

11. The instrument set of claim 1, further comprising a
backing plate configured to be positioned between members
inserted between the bone structures.

12. The instrument set of claim 1, further comprising an
insertion guide configured to facilitate insertion of members
coupled to the spreader between the bone structures.

13. The instrument set of claim 1, further comprising an
insertion guide configured to facilitate insertion of members
coupled to the spreader between the bone structures, wherein
the insertion guide comprises a first arm, a second arm, and
a shaft; and wherein the members are positionable between
the first arm and the second arm after removal of the shaft.

14. The instrument set of claim 1, further comprising a
seater configured to apply force to the connector and to a
first member that fixes the position of the connector relative
to the first member.

15. The instrument set of claim 14, further comprising a
retainer configured to be positioned between a second mem-
ber and the seater to inhibit release of the seater from the first
implant member.

16. The instrument set of claim 14, further comprising a
retainer configured to be positioned between a second mem-
ber and the seater, and wherein the seater comprises a
bracket configured to hold a portion of the retainer.

17. The instrumentation set of claim 1, further comprising
forceps, the forceps configured to hold a connector so that
the connector can be positioned and released into the sepa-
rator.
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18. The instrument set of claim 1, further comprising
members.

19. The instrument set of claim 1, further comprising
members, wherein each implant member of a first set of the
members have a surface area that contacts or is adjacent to
bone structure when inserted into a patient that is larger than
a corresponding surface area of each member of a second set
of the members.

20. The instrument set of claim 1, further comprising
members, wherein at least one member of the members has
a surface that allows an implant formed from the at least one
member to have an anterior height that is different than a
posterior height.

21. The instrument set of claim 1, further comprising
connectors configured to couple members together.

22. An instrument set for forming an implant between
bone structures, comprising:

a plurality of implant members;
a plurality of connectors;

at least one spreader configured to couple to and insert
implant members between the bone structures; and

at least one separator configured to establish a separation
distance between implant members coupled to the at
least one spreader, wherein the at least one separator
facilitates placement of connectors between implant
members inserted between the bone structures.

23. The instrument set of claim 22, further comprising a
seater configured to fix the position of connectors relative to
implant members that are inserted between the bone struc-
tures.

24. The instrument set of claim 23, further comprising at
least one retainer configured to be positioned between an
implant member and the seater.

25. The instrument set of claim 23, wherein the seater
comprises a bracket to allow a retainer to be coupled to the
seater during use.

26. The instrument set of claim 22, further comprising at
least one depth gauge configured to establish an initial
position of a connector relative to implant members that are
positioned between the bone structures.

27. The instrument set of claim 22, further comprising at
least one slap hammer.

28. The instrument set of claim 22, further comprising at
least one locking pin configured to secure implant members
to the spreader.

29. The instrument set of claim 22, further comprising at
least one width and depth spacer.

30. The instrument set of claim 22, further comprising a
plurality of height spacers.

31. The instrument set of claim 22, further comprising at
least one insertion guide.

32. The instrument set of claim 22, further comprising an
end cap for a spreader, the end cap configured to provide an
impact surface for driving the spreader between the bone
structures.

33. The instrument set of claim 22, further comprising at
least one backing plate.

34. The instrument set of claim 22, further comprising at
least one extender configured to facilitate insertion of instru-
ments between bone structures.

35. The instrument set of claim 22, further comprising
forceps configured to hold and release connectors.
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36. The instrument set of claim 22, wherein at least one
separator comprises connector passages configured to guide
connectors to implant members coupled to the at least one
spreader.

37. The instrument set of claim 22, wherein the plurality
of implant members include at least one implant member
that is configured to allow for the formation of an implant
that has an anterior height that differs from a posterior
height.

38. The instrument set of claim 22, wherein the plurality
of implant members include a first set of implant members
that have a larger surface configured to contact or be
adjacent to a vertebral surface than a surface area configured
to contact or be adjacent to a vertebral surface of a second
set of implant members of the plurality of implant members.

39. The instrument set of claim 22, wherein the plurality
of connectors comprise a first set of two connectors, each of
the first set of connectors having a height, and a second set
of two connectors, each of the second set of connectors
having a height, and wherein the height of the first set of
connectors is larger than the height of the second set of
connectors.

40. A separator, comprising:

a body;
at least one passage through the body; and

wherein the body is configured to separate members of an
implant in a prepared space between adjacent bone
structures.

41. The separator of claim 40, wherein the body com-
prises a central portion that is open to reduce an overall
weight of the separator.

42. The separator of claim 40, further comprising an
attachment mount.

43. The separator of claim 42, wherein the attachment
mount is configured to couple to an insertion/removal tool.

44. The separator of claim 43, wherein the insertion/
removal tool comprises a slap hammer.

45. The separator of claim 40, wherein at least one
passage through the body is configured to allow a connector
of a specific size to pass through.

46. The separator of claim 40, wherein at least one
passage through the body is configured to allow a locking
pin to pass through.

47. The separator of claim 40, further comprising a ridge
to limit an insertion depth of the separator into a spreader.

48. The separator of claim 47, wherein the ridge mates
with a ledge in an opening of the spreader.

49. The separator of claim 47, wherein the body com-
prises an end configured to separate members of the implant
coupled to the spreader.

50. The separator of claim 49, wherein the end comprises
a central portion between two outer arms.

51. The separator of claim 50, wherein the central portion
comprises chamfered edges to facilitate insertion of the
separator into the spreader.

52. The separator of claim 50, wherein the two outer arms
inhibit rotational motion of the separator when fully inserted
into the spreader.

53. The separator of claim 50, wherein the central portion
and two arms define a guide for insertion of the separator
into the spreader.
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54. The separator of claim 49, wherein insertion of the end
between the members of the implant inhibits over-distrac-
tion of the adjacent bone structures.

55. The separator of claim 40, further comprising a groove
configured to guide the separator between members of the
implant coupled to holders of a spreader during insertion of
the separator into the spreader.

56. The separator of claim 40, wherein the attachment
mount comprises an impact surface for impacting the sepa-
rator between members of the implant coupled to a spreader.

57. The separator of claim 40, wherein the body com-
prises openings for engaging a retention mechanism of a
spreader to inhibit movement of the separator when fully
inserted into the spreader.

58. The separator of claim 40, wherein a connector is
inserted into an opening in at least one passage of the body.

59. The separator of claim 40, wherein a connector is
inserted into a side opening proximate an insertion end of at
least one passage of the body prior to inserting the separator
into a spreader.

60. The separator of claim 59, wherein the side opening
of at least one passage is configured to allow insertion of the
connector in only one direction.

61. The separator of claim 59, wherein the side opening
comprises a pair of detents to inhibit unintentional release of
the connector from the side opening.

62. The separator of claim 40, further comprising an
opening at a top portion of each passage to accept a gauge
configured to extend through and release a connector from
the passage.

63. The separator of claim 62, wherein the gauge is
configured to position the connector to a correct depth
within slots between members of an implant.

64. The separator of claim 62, wherein the gauge is
impacted into the passage with a mallet.

65. The separator of claim 62, wherein the opening
comprises a ledge to limit an insertion depth of the gauge in
the passage of the separator.

66. A separator, comprising:

a body configured to establish a separation distance
between implant members;

a first passage in a portion of the body, the first passage
configured to allow a connector to pass from the body
into portions of implant members; and

a connector inhibitor in the first passage, the inhibitor
configured to inhibit undesired release of a connector
positioned in the first passage.

67. The separator of claim 66, further comprising a second
passage in communication with the first passage, wherein an
instrument positioned through in the second passage is
configured to release a connector positioned in the first
passage during use.

68. The separator of claim 66, wherein the body com-
prises a first guide, and wherein the first guide is configured
to couple to a portion of a spreader during use to facilitate
placement of the body relative to the spreader.

69. A spreader for forming an implant between adjacent
bone structures, comprising:

a body; and

a first holder and a second holder configured to couple to
inner surfaces of implant members;
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wherein the body is configured to insert the first and
second holders coupled to the implant members in an
initial position into a prepared space between adjacent
bone structures.

70. The spreader of claim 69, wherein the first and second
holders comprise removably attachable mounts to couple to
the inner surfaces of the implant members to the first and
second holders.

71. The spreader of claim 69, wherein the first holder is
an integral part of the body of the spreader.

72. The spreader of claim 69, wherein the first and second
holders are an integral part of the body of the spreader.

73. The spreader of claim 69, wherein the first and second
holders comprise at least one protrusion on an outer surface
configured to press-fit into an opening of the implant mem-
bers to couple the implant members to the first and second
holders.

74. The spreader of claim 69, wherein the first and second
holders comprise tongues configured to engage recesses in
the inner surfaces of the implant members.

75. The spreader of claim 69, wherein the first and second
holders comprise raised portions to engage recesses in the
inner surfaces of the implant members.

76. The spreader of claim 69, wherein the first and second
holders comprise slots configured to deflect to allow a
press-fit engagement of the first and second holders to the
implant members.

77. The spreader of claim 76, wherein the slots are further
configured to inhibit a change in spring properties of the first
and second holders.

78. The spreader of claim 69, wherein the first and second
holders comprise a slot, the slot extending to the end of the
first and second holders, and wherein the slot is configured
to allow for deflection of the first holder and the second
holder to allow a press-fit engagement of the first and second
holders to the implant members.

79. The spreader of claim 69, wherein the first and second
holders comprise dovetailed sidewalls configured to engage
a recess in the inner surface of the implant members.

80. The spreader of claim 69, wherein the first and second
holders comprise straight sidewalls configured to engage a
recess in the inner surface of the implant members.

81. The spreader of claim 69, wherein the first and second
holders comprise a stop, the stop configured to limit an
insertion depth of the first and second holders into the
implant members.

82. The spreader of claim 69, wherein the first holder
comprises a compression member configured to apply a
force against a recess in the inner surface of an implant
member to frictionally couple the implant member to the
first holder.

83. The spreader of claim 82, wherein the compression
member comprises a stop configured to limit an insertion
depth of the first and second holders into the implant
members.

84. The spreader of claim 82, wherein the compression
member is configured to engage an opening in the recess of
the implant member to provide an interference coupling of
the implant member to the first holder.

85. The spreader of claim 69, further comprising a locking
pin, wherein a portion of the locking pin is insertable
through a slot in the first holder and through a slot in the
second holder to reside in slots of the implant members
during use.
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86. The spreader of claim 85, wherein the locking pin
comprises a tapered portion to slide through aligned slots of
the first and second holders and engage the slots of the
implant members.

87. The spreader of claim 86, wherein the tapered portion
of the locking pin comprises a compression slot, the com-
pression slot configured to be compressed when engaging
the slots of the implant members to frictionally secure the
locking pins to the implant members during use.

88. The spreader of claim 85, wherein the locking pin is
configured to pass through passages of a separator to guide
the separator during insertion of the separator into the
spreader.

89. The spreader of claim 69, wherein the first holder and
the second holder comprise depth markings configured to
indicate a depth that implant members coupled to the first
holder and the second holder are inserted between adjacent
bone structures.

90. The spreader of claim 69, wherein the body comprises
a depth indicator to indicate a depth that implant members
coupled to the first holder and the second holder are inserted
between adjacent bone structures.

91. The spreader of claim 69, wherein the body comprises
a pair of opposing channel members configured to couple
the first and second holders to the body of the spreader.

92. The spreader of claim 91, wherein inner surfaces of
the pair of channel members are separated by a distance to
allow insertion of a separator between the first holder and the
second holders and the pair of channel members.

93. The spreader of claim 91, wherein the channel mem-
bers inhibit lateral and rotational movement of a separator
inserted between the first and second holders.

94. The spreader of claim 69, wherein the first holder and
the second holder are angled such that there is substantially
no separation distance between an end of the first holder and
an end of the second holder when in an initial position.

95. The spreader of claim 94, further comprising a spring
member configured to hold the first and second holders in
the initial position.

96. The spreader of claim 95, wherein a first end of the
spring member is attached to the body of the spreader and a
second end contacts the second holder.

97. The spreader of claim 69, wherein the body comprises
an opening configured to allow insertion of a device into the
spreader.

98. The spreader of claim 97, wherein the opening in the
body comprises a ledge to limit an insertion depth of the
device into the spreader.

99. The spreader of claim 97, wherein the body further
comprises at least one retention mechanism configured to
inhibit movement of the device inserted into the opening in
the body.

100. The spreader of claim 97, wherein the device com-
prises a separator to separate the implant members coupled
to the spreader.

101. The spreader of claim 100, wherein the separator
comprises a ridge that mates with a ledge in the opening to
limit an insertion depth of the separator into the spreader.

102. The spreader of claim 100, wherein the separator is
configured to couple to a slap hammer to remove the
separator and spreader from between the adjacent bone
structures.
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103. The spreader of claim 97, wherein the device com-
prises an end cap to provide an impact surface for driving the
spreader between adjacent bone structures.

104. The spreader of claim 103, wherein the end cap and
spreader comprise a limit system that limits an insertion
depth of the impact end cap into the body of the spreader.

105. The spreader of claim 69, wherein the first holder and
the second holders comprise sloped inner surfaces, the
sloped inner surfaces configured to allow controlled sepa-
ration of the implant members coupled to the spreader by a
separator inserted between the first and second holders.

106. The spreader of claim 69, wherein the first holder
comprises a limiter to limit an insertion depth of a separator
into the spreader.

107. The spreader of claim 69, wherein the implant
members comprise a portion of a spinal fusion device.

108. The spreader of claim 69, further comprising a
handle for positioning the holders between adjacent bone
structures.

109. A spreader, comprising:

a body;

a locking mechanism in the body configured to inhibit
removal of a separator inserted into the body;

a first arm extending from the body, the first arm having
a first holder, wherein the first holder is configured to
couple to an implant member; and

a second arm extending from the body, the second arm
having a second holder, wherein the second holder is
configured to couple to an implant member.

110. The spreader of claim 109, a portion of the first arm
is configured to interact with a portion of a separator to
maintain alignment of the separator relative to the first arm
during use.

111. A seater for forming an implant between adjacent
bone structures, comprising:

an attachment end, comprising:

a first engager configured to couple to an implant
member of the implant; and

a second engager configured to engage a connector
coupled to the implant member; and

an activator configured to move the first engager relative
to the second engager to lock the connector to the
implant member.

112. The seater of claim 111, wherein the seater applies a
force to the connectors and implant member to drive a
portion of the connector into a slot of the implant member
with enough force to inhibit subsequent removal of the
portion from the slot.

113. The seater of claim 111, wherein a force that moves
the first engager relative to the second engager is about thirty
to about one hundred times greater than a force applied to
the activator.

114. The seater of claim 111, wherein the seater applies at
least about 1600 N of force is applied to move the first
engager relative to the second engager.

115. The seater of claim 111, wherein use of the activator
moves the first engager.

116. The seater of claim 111, wherein use of the activator
moves the second engager.
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117. The seater of claim 111, further comprising an
indicator that allows a user to know when sufficient force is
applied to fix the connector to the implant member.

118. The seater of claim 117, wherein the indicator
comprises a pin attached to a first member of the activator
that contacts a second member of the activator to indicate
when sufficient force is applied to fix the connector to the
implant member.

119. The seater of claim 117, wherein the indicator
comprises a button that extends from a portion of the seater
when sufficient force is applied to fix the connector to the
implant member.

120. The seater of claim 111, further comprising at least
one bracket coupled to the seater, the at least one bracket
configured to allow for placement of an end portion of a
retainer at a desired position relative to the first engager and
the second engager.

121. The seater of claim 111, wherein the first engager is
configured to couple to at least one opening in the implant
member.

122. The seater of claim 111, wherein the first engager is
removably attached to the seater.

123. A seater, comprising:

a first engager configured to couple to a first implant
member;

a second engager configured to engage a connector,
wherein the connector couples the first implant member
to a second implant member;

an activator configured to move the first engager relative
to the second engager to fix the connector in the first
implant member.

124. The seater of claim 123, further comprising a shaft
that couples the activator to the second engager, and a spacer
in working relation to the shaft, wherein a portion of the
spacer is positionable between the first implant member and
the second implant member when the first engager is moved
relative to the second engager.

125. A system for forming an implant between adjacent
bone structures, comprising:

a spreader comprising holders, wherein each holder is
configured to couple to an inner surface of an implant
member of the implant;

at least one separator comprising passages for inserting
connectors between the implant members; and

a seater;

wherein the separator is configured to be inserted between
coupled implant members inserted between the adja-
cent bone structures by the spreader, and wherein the
seater is configured to couple an implant member of the
implant and lock connectors inserted between the
implant members by the separator to the coupled
implant member.

126. The system of claim 125, wherein a holder of the
spreader comprises dovetailed sidewalls configured to
engage a recess in the inner surface of an implant member.

127. The system of claim 125, wherein a holder of the
spreader comprise straight sidewalls configured to engage a
recess in the inner surface of an implant member.

128. The system of claim 125, wherein a holder of the
spreader comprise a compression member, the compression
member configured to apply a force against a recess in the
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inner surface of an implant member to frictionally couple the
implant member to the holder.

129. The system of claim 128, wherein the compression
member comprises a ridge configured to limit an insertion
depth of the holder into the implant member.

130. The system of claim 128, wherein the compression
member is configured to engage an opening in the recess of
the implant member to provide an interference coupling of
the implant members to the holder.

131. The system of claim 125, wherein the spreader
comprises a depth indicator to indicate an insertion depth
into a space between adjacent bone structures of implant
members coupled to the spreader.

132. The system of claim 131, wherein the depth indicator
comprises markings.

133. The system of claim 125, wherein the holders of the
spreader are angled such that there is substantially no
separation distance between ends of the holders coupled to
implant members when the spreader is in an initial position.

134. The system of claim 125, wherein the holders of the
spreader comprise a stop surface to limit an insertion depth
of a separator into the spreader.

135. The system of claim 125, wherein a body of a
spreader comprises an opening configured to allow insertion
of a separator of the at least one separators into the spreader.

136. The system of claim 135, wherein the separator of
the at least one separators comprises an impact surface.

137. The system of claim 135, wherein the opening in the
body comprises a ledge to limit an insertion depth of the
separator into the spreader.

138. The system of claim 135, wherein the body further
comprises at least one retention mechanism configured to
inhibit movement of the separator relative to the spreader
when the separator is inserted into the opening in the body.

139. The system of claim 135, wherein the opening is
configured to allow for insertion of an end cap, and wherein
the end cap provides an impact surface for driving the
spreader between bone structures.

140. The system of claim 139, wherein an insertion depth
of the end cap into the spreader is limited.

141. The system of claim 139, wherein the body com-
prises at least one retention mechanism configured to inhibit
movement of the end cap when the end cap is inserted into
the opening in the body.

142. The system of claim 125, wherein the holders of the
spreader comprise sloped inner surfaces configured to allow
desired separation of implant members that are coupled to
the spreader when a separator is inserted between the
holders.

143. The system of claim 125, wherein the adjacent bone
structures are vertebrae.

144. The system of claim 125, wherein the implant
members comprise a portion of a spinal fusion device.

145. The system of claim 125, wherein the passages of a
separator of the at least one separator are configured to allow
a selected size of connector to pass through.

146. The system of claim 145, wherein the selected size
of connector is a size configured to form an implant with a
height ranging from greater than about 8 mm to less than
about 24 mm.

147. The system of claim 125, wherein the separator
comprises an end configured to establish a separation dis-
tance between implant members coupled to the spreader.
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148. The system of claim 147, wherein the end comprises
a central portion between two outer arms.

149. The system of claim 148, wherein the central portion
comprises chamfered edges to facilitate insertion of the
separator into the spreader.

150. The system of claim 148, wherein the two outer arms
inhibit rotational motion of the separator when the separator
is inserted into the spreader.

151. The system of claim 148, wherein the central portion
and two arms define a guide for insertion of the separator
into the spreader.

152. The system of claim 148, wherein insertion of the
end between the implant members coupled to the spreader
inhibits over-distraction of the adjacent bone structures.

153. The system of claim 125, wherein insertion of the
separator between the implant members coupled to the
spreader inhibits over-distraction of the adjacent bone struc-
tures.

154. The system of claim 125, wherein the separator
comprises a groove configured to guide the separator
between the implant members coupled to the holders of the
spreader.

155. The system of claim 125, wherein the separator
comprises openings for engaging a retention mechanism of
the spreader to inhibit movement of the separator when the
separator is inserted into the spreader.

156. The system of claim 125, wherein connectors are
inserted into side openings proximate an insertion end of the
passages of the separator prior to inserting the separator into
the spreader.

157. The system of claim 156, wherein the side openings
of the passages are configured to allow insertion of a
connector in only one direction.

158. The system of claim 156, wherein each side opening
comprises a detents to inhibit undesired release of connec-
tors from the side openings.

159. The system of claim 125, wherein the separator
further comprises openings at a top portion of each passage
to accept a gauge configured to extend through and release
a connector from the passage.

160. The system of claim 159, wherein the gauge is
configured to position the connector to a correct depth
within slots between the implant members.

161. The system of claim 125, wherein the seater applies
a force to the connectors and implant members to drive the
connectors into slots of the implant members.

162. The system of claim 125, wherein the seater com-
prises an indicator to inform a user when a desired amount
of force is applied to fix the connectors to the implant
members.

163. The system of claim 162, wherein the indicator
comprising a pin on a first arm of an activator that is
configured to contact a portion of a second arm of the
activator.

164. The system of claim 125, further comprising a
retainer positionable between the seater and an implant
member during use of the seater.

165. The system of claim 164, wherein the seater com-
prises at least one bracket configured to hold a portion of the
retainer to facilitate positioning of the retainer during use of
the seater.



US 2004/0002758 Al

166. A method of forming an implant between adjacent
bone structures, comprising;

inserting a pair of implant members a space between bone
structures;

separating the implant members to a desired separation
distance;

inserting connectors between the pair of implant mem-
bers; and

locking the connectors to the pair of implant members.

167. The method of claim 166, wherein the adjacent bone
structures comprise vertebrae.

168. The method of claim 167, wherein the space is
prepared during a discectomy that removes at least a portion
of a disc between vertebrae.

169. The method of claim 167, wherein the implant
members comprise implant members of a spinal implant.

170. The method of claim 166, wherein the pair of implant
members are coupled to holders of a spreader for insertion
in the space between the adjacent bone structures.

171. A method for forming an implant between bone
structures, comprising:

inserting a pair of implant members into a space between
the bone structures;

joining the implant members together with a connector;
and

locking the connector to the implant members.
172. The method of claim 171, wherein inserting the pair
of implant members comprises:

coupling implant members to a portion of a spreader; and

inserting the portion of the spreader into the space.
173. The method of claim 171, wherein inserting the pair
of implant members comprises:

coupling implant members to a portion of a spreader;
placing insertion guides adjacent to the bone structures;

inserting the portion of the spreader between the insertion
guides so that the implant members are positioned
between the bone members; and

removing the insertion guides.

174. The method of claim 171, wherein preparing the
space comprises performing a discectomy to remove at least
a portion of a disc between the vertebrae.

175. The method of claim 171, further comprising leaving
the adjacent surfaces of the vertebrae intact.

176. The method of claim 171, wherein the proper size of
the space allows an implant to contact approximately 70% of
a surface of the adjacent vertebrae.

177. The method of claim 171, further comprising select-
ing the pair of implant members depending on a desired
lordotic alignment of the adjacent vertebrae.

178. The method of claim 171, wherein the pair of implant
members is selected from a plurality of implant members of
different lordotic angles.

179. The method of claim 171, wherein the pair of implant
members comprise protrusions on an outer surface to engage
surfaces of the adjacent vertebrae.

180. The method of claim 171, wherein a spacer is used
to determine a proper width and depth of the space between
the adjacent vertebrae.
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181. The method of claim 180, further comprising using
radiological images of the spacer positioned between the
adjacent bone structures to determine the proper width and
depth of the space between the adjacent vertebrae.

182. The method of claim 171, further comprising mark-
ing the adjacent bone structures to determine a proper lateral
position of the implant.

183. The method of claim 171, wherein a spacer is used
to determine a proper height of the space between the
adjacent vertebrae.

184. The method of claim 171, further comprising select-
ing the pair of implant members from a plurality of implant
members depending on the size of the prepared space.

185. The method of claim 171, further comprising select-
ing the connectors from a plurality of connectors depending
on a height of the implant to be formed.

186. The method of claim 171, wherein the pair of implant
members are coupled to member holders of a spreader for
insertion in the space between the adjacent vertebrae.

187. The method of claim 186, wherein the member
holders are press-fit into openings of the pair of implant
members.

188. The method of claim 186, further comprising using
a mallet to impact an impact cap coupled to the spreader to
insert the spreader into the space between the adjacent
vertebrae.

189. The method of claim 186, further comprising sepa-
rating the implant members coupled to the spreader between
the adjacent vertebrae with a separator inserted into the
spreader.

190. The method of claim 189, wherein the separator is
configured to distract the implant 30 members to a desired
separation distance of the adjacent vertebrae.

191. The method of claim 189, wherein the spreader
comprises a ledge that mates with a ridge of the separator to
limit an insertion depth of the separator within the spreader.

192. The method of claim 189, wherein an indicator
indicates a proper depth of the separator within the spreader.

193. The method of claim 192, wherein the indicator
comprises observing when top surfaces of the separator and
spreader are flush with each other.

194. The method of claim 189, further comprising using
a mallet to impact the separator into the spreader.

195. The method of claim 189, wherein the separator
comprises passages configured to guide a selected size of
connectors in a proper direction to be positioned between the
implant members when separated.

196. The method of claim 195, wherein a depth gauge is
configured to fit within the passages of the separator to push
the connectors to a proper depth into tapered slots of the pair
of implant members.

197. The method of claim 196, wherein the passages of
the separator comprise a ledge that mates with a ridge of the
depth gauge to limit an insertion depth of the depth gauge
within the separator.

198. The method of claim 196, wherein an indicator
indicates a proper depth of the depth gauge in the separator.

199. The method of claim 198, wherein the indicator
comprises top surfaces of the depth gauge and separator
flush with each other.

200. The method of claim 189, further comprising remov-
ing the separator and spreader together from between the
adjacent vertebrae using a slap hammer coupled to the
separator.
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201. The method of claim 171, further comprising insert-
ing insertion guides within the space to protect scoring of
surfaces of the adjacent vertebrae during insertion of the pair
of implant members into the space.

202. The method of claim 171, further comprising using
radiological images to ensure the implant members and
inserted connectors are laterally and transversely positioned
properly in the space between the adjacent vertebrae.

203. The method of claim 171, further comprising locking
the connectors between the pair of implant members with a
cold weld.

204. The method of claim 171, further comprising using
a seater configured to couple to one of the implant members
inserted between the adjacent vertebrae to lock the connec-
tors to the coupled implant member.

205. The method of claim 204, further comprising insert-
ing a retainer in a space between the seater coupled to the
implant member and the other implant member to inhibit
removal of the seater from the coupled implant member.

206. The method of claim 204, wherein the seater com-
prises engagers configured to apply a force to the connectors
to lock the connectors to the implant member.

207. The method of claim 171, further comprising posi-
tioning a backing plate at a posterior end between the
inserted pair of implant members.

208. The method of claim 171, further comprising per-
forating surfaces of the adjacent vertebrae through opening
in the pair of implant members with a bone awl.

209. The method of claim 171, further inserting bone
growth material between the pair of implant members.

210. A connector for an implant, comprising:

a body having a first end and a second end, wherein the
body is formed of a substantially rigid material, and
wherein the body comprises at least one opening con-
figured to allow compression of the body when a
compressive load is applied to the body; and

a limiter coupled to the body, the limiter configured to
limit a distance of travel of the first end towards the
second end.

211. The connector of claim 210, wherein a plurality of
openings are formed in the body to allow for compression of
the body when a compressive load is applied to the body, and
wherein the plurality of openings form an “X” pattern in the
body.

212. An implant, comprising:

a first implant member;
a second implant member; and

a connector insertable between the first implant member
and the second implant member, wherein the connector
comprising a body having an opening that allows the
body to compress when a compressive load is applied
to the first implant member and the second implant
member, and a limiter configured to limit a distance of
travel of a first end of the body towards a second end
of the body.
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213. The implant of claim 212, wherein the first implant
member includes a slot, wherein the second implant member
includes a slot, wherein the first end of the body is config-
ured to insert into the slot of the first implant member to join
together the first member and the connector, and wherein the
second end of the connector is configured to insert into the
slot of the second implant member to join together the
second member and the connector.

214. An implant for separating bone structures, compris-
ing:

a pair of implant members configured to couple to the

bone structures; and

a connector configured to join the pair of implant mem-
bers together, the connector comprising:

a flexible member configured to allow a reduction in
distance separating the pair of implant members
when the implant members are subjected to a com-
pressive load, the flexible member having a first
portion separated from a second portion by a gap;
and

a limiter positioned in the gap, the limiter configured to
inhibit reduction of the formed implant beyond a
predetermined distance.

215. The implant device of claim 214, wherein the pair of
implant members and the pair of connectors comprise a
spinal implant.

216. The implant device of claim 214, wherein at least a
portion of the implant members comprises a biocompatible
material.

217. The implant device of claim 214, wherein at least a
portion of outer surfaces of the implant members is config-
ured to promote osseointegration of the implant members
and adjacent bone structures.

218. The implant device of claim 214, wherein an outer
surface of the implant members comprises curvature to
substantially conform to a shape of surfaces of adjacent bone
structures.

219. The implant device of claim 214, wherein an implant
member comprises a sloped outer surface.

220. The implant device of claim 214, wherein an inner
surface of each implant members comprises a recessed
surface, wherein at least one angled wall defines each
recessed surface, and wherein the angled walls are config-
ured to engage a spreader that allows the implant members
to be inserted between vertebrae.

221. A method of forming a connector for an implant,
comprising:

removing material from a blank to provide flexibility to
the material of the blank;

coupling a limiter to the blank to limit the amount of
flexibility the blank; and

forming ends of the connector so the ends are configured
to couple to implant members.
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