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FIG. 1

(57) Abstract: A support insert located between succeeding vertebrae and which includes a body having a specitied shape and
size and which is located in a space existing between succeeding process portions associated with the vertebrae. The body in-
cludes a generally boomerang shape in cross section with inner and outer ramped and displaceable pieces in order to seat against a
surface of each vertebrae process. A collection of clips, anchors and/or frictional surface teeth are provided to assisting in locating
and gripping opposing vertebral locations between which the body is applied.
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ELEVATING INSERT FOR CERVICAL SPINAL VERTEBRAE

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This Application claims the benefit of U.S. Provisional Application 61/184,183 filed
on June 4, 2009 and U.S. Patent Application Serial No. 12/776,982 filed May 10, 2010, the

contents of both are incorporated herein by reference.

FIELD OF THE INVENTION
[0002] The present invention discloses an insert for providing inter cervical vertebrae C1-
C7 support, such as in order to maintain positioning of the vertebrae and to prevent misalignment

and/or pinching of the spinal nerve and its associated branches.

BACKGROUND OF THE INVENTION
[0003] The prior art is documented with various types of spinal immobilizing and spinal
fusion devices. The most common of these is the provision of a titanium plate and screws for
affixing the plate to any plurality of vertebrae, such as for the purpose of immobilizing the
vertebrae to prevent pinching of the spinal nerve and associated branches. The shortcomings of
such spinal fusion processes include the dramatically invasive nature of the implantation surgery,
as well as the degree such implantation reduces flexibility and attendant quality of life for the

individual, all in the interest of pain management.

SUMMARY OF THE INVENTION

[0004] The present invention discloses a support insert located between succeeding
vertebrae and which includes a body having a specified shape and size which is located in a
space existing between succeeding process portions associated with the vertebrae. The body
includes a generally boomerang shape in cross section with inner and outer ramped and
displaceable pieces in order to seat against a surface of each vertebrae process.

[0005] A collection of clips, anchors and/or frictional surface teeth are provided to assisting
in locating and gripping opposing vertebral locations between which the body is applied. An
outer piece can be constructed from a softer plastic, with an inner piece constructed of a harder
plastic which is displaceable in an inward inserting fashion within an aperture defined in the
outer piece in order to outwardly bulge and expand the outer piece to a desired spacing

dimension. Additional features include the inner piece exhibiting a ramped configuration, the
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outer piece further including first and second portions which are laterally split along their sides

and supported in controlled expandable fashion around said inner piece.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Reference will now be made to the attached drawings, when read in combination with
the following detailed description, wherein like reference numerals refer to like parts throughout
the several views, and in which:
[0007] Fig. 1 is a plan cutaway view illustration of a two piece height adjustable insert
exhibiting first and second ramp displaceable surfaces for use between succeeding cervical
vertebrae and according to a first preferred embodiment of the present invention;
[0008] Fig. 2 is a similar illustration of a two piece height adjustable insert engageable
between succeeding cervical vertebrae;
[0009] Fig. 3 is a perspective view of a two piece insert and exhibiting first and second
substantially boomerang cross sectional shaped portions with inter-engaging ramped surfaces and
further showing roughened and frictional engaging outer surfaces;
[0010] Fig. 3A is an inset view in exploded fashion of a serrated and uni-directional
engagement established between flat adhering surfaces of the portions in Fig. 3;
[0011] Fig. 4A is an illustration of a further configuration of holding insert according to
another preferred embodiment and illustrating edge extending and angled locating clips for
securing to such as an undercut defined location in a succeeding natural vertebrae;
[0012] Fig. 4B is an end view illustration of the spacer insert shown in Fig. 4A;
[0013] Fig. 4C is a perspective illustration of a spacer insert according to a still further
preferred embodiment according to the present invention and illustrating the feature of first and
second angularly displaceable anchors engageable through apertures in the insert and in order to
anchor the insert to a succeeding vertebrae;
[0014] Fig. 5A is an environmental illustration showing the insert of Fig. 4A in engaged
fashion between succeeding vertebrae;
[0015] Fig. 5B is a rotated environmental view showing and further arrangement of spacer
insert engaged between such as an elongated process component of an existing spinal vertebrae;
[0016] Fig. 6A is an end view illustration of a height adjustable spacer insert according to a
further preferred embodiment of the present invention and illustrating an outer piece constructed

from such as a soft plastic, as well as an inner piece constructed of a second harder plastic and
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which is displaceable in an inward inserting fashion in order to outwardly bulge and expand the
outer piece to a desired spacing dimension;;

[0017] Fig. 6B is a top view of the spacer insert shown in Fig. 6A;

[0018] Fig. 6C is a side view of the insert of Fig. 6A and illustrating the ramped configuration
of the inner displaceable piece for outwardly displacing the outer piece(s); and

[0019] Figs. 7A-7E are Prior Art illustrations setting forth, in succession, the C1, C2, C2 side,
(C3-C6 side and C7 cervical vertebrae to which the elevating insert of the present invention is

applied.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0020] Referring now to the several illustrations, the present invention discloses an insert for
providing location specific and inter cervical vertebrae C1-C7 support, such as in order to
maintain positioning of the vertebrae and to prevent misalignment and/or pinching of the spinal
nerve and its associated branches. These in particular include the prior art illustrations of Figs.
7A-TE setting forth, in succession, the C1 (Fig. 7A), C2 (Fig. 7B), C2 side (Fig. 7C), C3-C6 (Fig.
7D) side and C7 (Fig. 7E) cervical vertebrae to which the elevating insert of the present invention
is applied.
[0021] An exemplary description of the C2 vertebrae illustrated in front and side profile in
Figs. 7B and 7C, respectively illustrates a forward most dens 1 with alar ligaments 2 and 3,
superior articular surfaces 4 and 5, transverse processes 6 and 7, spinous processes 8 and 8A and
(underside) inferior articular process 9. The purpose of the following brief description is intended
to be illustrative of the unique configurations associated with the cervical vertebrae, and with
which the adjustable insert of the present invention is employed.
[0022] Referring again to the prior art illustrations of Figs. 7A-7E identified at C1-C7, a
general explanation of each of the cervical spinal vertebrae as commonly known is provided as
follows. The C1 vertebrae, or atlas, is the topmost vertebra and, along with the C2 vertebrae,
forms a joint connecting the skull and spine. Its chief peculiarity is that it has no body, and this
is due to the fact that the body of the atlas has fused with that of the next vertebra.
[0023] The next succeeding C2 or axis vertebrae forms the pivot upon which C1 rotates.
The most distinctive characteristic of this vertebral bone is the strong odontoid process (dens)
which rises perpendicularly from the upper surface of the body. The body is deeper in front than
behind, and prolonged downward anteriorly so as to overlap the upper and front part of the third

vertebra.
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[0024] The general characteristics of the succeeding third through sixth (C3-C6) cervical
vertebrae include them being relatively small, as well as broader from side to side than from
front to back. The anterior and posterior surfaces are flattened and of equal depth; the former is
placed on a lower level than the latter, and its inferior border is prolonged downward, so as to
overlap the upper and forepart of the vertebra below. Additionally, the upper surface is concave
transversely, and presents a projecting lip on either side, whereas the lower surface is concave
from front to back, convex from side to side, and presents laterally shallow concavities which
receive the corresponding projecting lips of the underlying vertebra. The transverse processes
are each pierced by the foramen transversarium, which, in the upper six vertebrae, gives passage
to the vertebral artery and vein, as well as a plexus of sympathetic nerves.. Each process consists
of an anterior and a posterior part. Finally, the C7 vertebrae illustrated is notable in that it
includes a long and prominent spinous process.

[0025] Referring now first to Fig. 1, a representative plan cutaway view illustration is shown
in partially exploded fashion of the inner functioning components associated with the two piece
height adjustable insert, including first piece 10 and second inter-engaging piece 12. Each of the
insert pieces are illustrated in side disposed and generally flattened profile and which are
constructed such as of a synthetic plastic or composite (such as with any of harder/softer plastic
mixtures as well as admixtures with ceramics, metal or the like). The insert pieces 10 and 12 are
illustrated as separated, however it is understood that they can be slidably connected in any desired
channeled or grooved fashion, and in order to prevent inadvertent separation within the installed
environment between the cervical spinal vertebrae.

[0026] As further shown, each of the pieces 10 and 12 exhibit smooth contacting ramp
displaceable surfaces, see further at 14 and 16, for providing height adjustability when installed
and displaced between succeeding cervical vertebrae. Opposite facing exterior surfaces are further
shown at 18 and 20, respectively, and exhibit roughened portions, such as frictional engendering
projections and serrations for anchoring the pieces 10 and 12 at desired locations within the inter-
cervical spinal environment.

[0027] As will be additionally described in succeeding embodiments, the insert pieces 10 and
12 can also be undercut anchor secured at fixed locations to succeeding vertebrae. As further
shown by bi-directional arrow 22, the respective pieces 10 and 12 are translated relative to one
another in the direction of the ramped surfaces, and in order to establish a desired height defining
displacement, at which point the individual pieces are either frictionally and/or anchor secured in

place.
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[0028] Figure 2 is a similar partially exploded illustration of a two piece height adjustable
spacer insert adapted to be engageable between succeeding cervical vertebrae and in which
likewise generally dimensionally flattened first and second portions 24 and 26 are illustrated
exhibit lengthened configurations, such as in comparison to that shown in Fig. 1. The lengthened
spacer portions 24 and 26 correspond to different installation environments relating to opposing
surfaces of succeeding cervical vertebrae (such as being resized for inter-vertebral support at
opposing vertebrae locations having specific dimensions) and in order to provide a greater degree
of adjustability.

[0029] Referring now to Figure 3, a perspective view is shown of an assembled two piece
spacer, such as shown by inter-engaging and lengthwise displaceable pieces 24 and 26 in Fig. 2,
and in which the plastic pieces collectively exhibit a specified length, width and thickness with a
substantially boomerang cross sectional shape and further having inter-engaging ramped surfaces
(see again as shown at 28 and 30 in Fig. 2 but hidden from view in the assembled fashion of Fig.
3), as well as further showing roughened and frictional engaging (e.g. teethed) outer surfaces 32
and 34. Separation line 38 in Fig. 3 defines the location of the mating ramped surfaces of the insert
pieces 24 and 26 and further such that, upon sliding the pieces along their opposing ramped
profiles, the overall height dimension of the spacer insert is modified to correspond to a desired
environment located between succeeding spinal vertebrae.

[0030] Although not visible in Fig. 3, a linear seating tab and slot arrangement (see as
depicted in side profile in Fig. 2 by one or more tabs 37 associated with component 26 which seat
within a recess channel or slot 28, further shown in phantom in component 24) constitutes but one
non-limiting example of a linearly displaceable engagement established between flattened contact
surfaces of the insert pieces 24 and 26 and which enables the pieces to be linearly displaced and
appropriately widened/narrowed as desired to fit according to a predetermined thickness profile.
As further shown in the exploded inset view Fig. 3A, the tab 37 and slot 39 include inter-engaging
serrated or ratcheting portions, and 41 and 43, respectively, which are adjustable in one direction
so that the pieces 24 and 28 may be locked at a desired inter-displaced position according to a
desired engaging and installation position (see as further shown in Figs. 5A and 5B).

[0031] Figure 4A is an illustration of a further configuration of holding spacer insert, such as
illustrating a single portion 40 according to another preferred embodiment, and further illustrating
edge extending and angled locating clips 42 and 44 extending from an edge of the insert 40 for
securing to such as an undercut defined location (not shown) which is formed by an appropriate

drilling process in a succeeding natural vertebrae. The insert portion 40 can exhibit a similar
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boomerang shape in cross section, such as in order to be mounted or otherwise frictionally secured
between such as the super or inferior process portions (such further again enabled by the provision
of teethed projections or the like exhibited upon outer facing surfaces) or other suitably configured
locations defined between the succeeding cervical vertebrae.

[0032] As further shown, the insert 40 can also include roughened projections or like surfaces
41 which assist in locating and fixing in a desired installation location associated with a vertebral
location. The clip portions 42 and 44 terminate in outwardly and increased diameter portions,
these corresponding with undercut defined locations formed in a succeeding vertebrae (such as
which are further created through the assistance of a suitable undercut aperture defining drill bit
associated with the machining process) and in order to anchor the insert 40 at a desired location
between opposing vertebrae surfaces.

[0033] Referring to Fig. 4B, an end view illustration of the spacer insert 40 shown in Fig. 4A
is again illustrated and indicates an average thickness dimension ranging, according to one non-
liming variant, from 4 mm upwards, it being further understood that the size and shape of the
inserts disclosed herein can be varied within the scope of the invention. Figure 4C is a perspective
illustration of a spacer insert 46 according to a still further preferred embodiment according to the
present invention and illustrating the feature of first and second angularly displaceable anchors 48
and 50, these exhibiting elongated fasteners which are engageable through apertures 52 and 54
defined through the insert 46 and in order to anchor a previously positioned insert 46 to mating
aligned and previously machined aperture defined in a succeeding vertebrae. Further shown are
enlarged engaging ends 56 and 58 associated with the anchors 48 and 50, these optionally
including reverse angled deflecting portions for resistance fitting within the aligning undercut
recesses, such as in a press-fit fashion.

[0034] Figure 5A is an environmental illustration showing the one piece insert 40 of Fig. 4A
in engaged fashion between succeeding vertebrae, such as articular process portions 57 and 59
extending rearwardly from succeeding cervical spinal bodies. As previously described, the
human spinal column includes cervical vertebrae C1-C7, with which the height adjusting inserts
are particularly suited for establishing a desired spacing between any of the spinous process,
superior articular process, inferior articular process, anterior tubercle of transverse process, and
posterior tubercle of transverse process.

[0035] Referring now to Fig. 5B, a rotated environmental view is further shown and in which
a further arrangement of spacer clip 60, similar to the two piece and height adjustable clip in Fig. 3,

is engaged between such as an elongated process components 61 and 63 of existing cervical spinal
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vertebrae, these corresponding to any of the spinous processes described in reference to the prior
art illustrations C1-C7 described herein.

[0036] Finally, Figure 6A is an end view illustration of a height adjustable spacer insert
according to a further preferred embodiment of the present invention and illustrating an outer piece
62 constructed from such as a soft plastic, as well as an inner piece 64 constructed of a second
harder plastic with a ramped profile and which is displaceable in an inward inserting fashion in
order to outwardly bulge and expand (see arrows 66) of the outer piece to a desired spacing
dimension. Similar to previous embodiments described, the mating pieces 62 and 64 each can
exhibit a generally boomerang shape profile in cross section, with the softer outer piece 62
exhibiting a central recessed and likewise boomerang shaped pocket within which the inner harder
piece 64 seats and which, upon displacing the ramp profiled inner piece 62, causes the softer outer
piece 62 to bulge outwardly.

[0037] Figures 6B and 6C are top and side views of the spacer insert arrangement further
illustrating the ramped configuration of the inner displaceable piece 64, such as shown by tapered
surface 67 of harder inner piece 64 in Fig. 6C, and which upon displacement results in outwardly
displacing the outer piece 62 in the direction of arrow 66. The outer piece 62 can also be provided
as first and second pieces which are laterally split along their sides (see at 68 in Fig. 6C) which are
supported in some controlled expandable fashion around the inner displaceable piece 64. This can
further contemplate (in one non-limiting embodiment) further elastomeric side located portions
(not shown) which interconnect the upper 62A and lower 62B split halves associated with the outer
deformable piece in Fig. 6C, and which respond to the inserting inner piece 64 by separating along
the boundary 68.

[0038] Having described my invention, other and additional preferred embodiments will
become apparent to those skilled in the art to which it pertains and without deviating from the
scope of the appended claims.

[0039] I claim.
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CLAIMS
1. A support insert located between succeeding vertebrae comprising a body having
a specified shape and size and which is located in a space existing between succeeding process

portions associated with the vertebrae.

2. The insert as described in claim 1, said body further comprising first and second

inter-displaceable portions exhibiting opposing ramped and height defining surfaces.

3. The insert as described in claim 1, said body further comprising a generally

boomerang shape in cross section in order to seat against a surface of each vertebrae process.

4. The insert as described in claim 1, said body exhibiting friction promoting teeth

on at least one of first and second opposite facing and vertebrae engaging surfaces.

5. The insert as described in claim 1, further comprising clip portions integrally

extending from an edge of said body and engaging with one of the vertebrae.

6. The insert as described in claim 1, further comprising first and second angularly
displaceable anchors engageable through apertures defined through said body to anchor to a
mating aligning and previously machined aperture defined in a succeeding vertebrae.

7. The insert as described in claim 6, said displaceable anchors further comprising
enlarged engaging ends including reverse angled deflecting portions for resistance fitting within

the aligning undercut recesses.

8. The insert as described in claim 1, said body further comprising an outer piece
constructed from a softer plastic, an inner piece constructed of a harder plastic and which is
displaceable in an inward inserting fashion within an aperture defined in said outer piece in order

to outwardly bulge and expand said outer piece to a desired spacing dimension.

9. The insert as described in claim 8, said inner piece further comprising a ramped

configuration.
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10. The insert as described in claim 8, said outer piece further comprising first and
second portions which are laterally split along their sides and supported in controlled expandable

fashion around said inner piece.

11. A support insert located between succeeding vertebrae, comprising:

a body having a generally boomerang shaped cross sectional profile and including first
and second inter-displaceable portions which exhibit opposing ramped and height defining
surfaces; and

said body being located in a space existing between succeeding process portions
associated with the vertebrae and adjusted into abutting contact with the vertebrae to maintain a

desired spatial position there between.

12. The insert as described in claim 11, said body exhibiting friction promoting teeth

on at least one of first and second opposite facing and vertebrae engaging surfaces.

13. The insert as described in claim 11, further comprising clip portions integrally

extending from an edge of said body and engaging with one of the vertebrae.

14. The insert as described in claim 11, further comprising first and second angularly
displaceable anchors engageable through apertures defined through said body to anchor to a

mating aligning and previously machined aperture defined in a succeeding vertebrae.

15. The insert as described in claim 14, said displaceable anchors further comprising
enlarged engaging ends including reverse angled deflecting portions for resistance fitting within

the aligning undercut recesses.

16. The insert as described in claim 11, said body further comprising an outer piece
constructed from a softer plastic, an inner piece constructed of a harder plastic and which is
displaceable in an inward inserting fashion within an aperture defined in said outer piece in order

to outwardly bulge and expand said outer piece to a desired spacing dimension.

17. The insert as described in claim 16, said inner piece further comprising a ramped

configuration.



10

15

20

WO 2010/141246 PCT/US2010/035886

10

18. The insert as described in claim 16, said outer piece further comprising first and
second portions which are laterally split along their sides and supported in controlled expandable

fashion around said inner piece.

19. A support insert located between succeeding vertebrae, comprising:

a body having a specified length, width and thickness and further exhibiting a generally
boomerang shaped cross sectional profile;

at least one of clips or anchors extending from an edge of said body and engaging with at
least one of the vertebrae; and

said body exhibiting friction promoting teeth on at least one of first and second opposite
facing and vertebrae engaging surfaces and which, upon being located in a space existing
between succeeding process portions associated with the vertebrae, is adjusted into abutting

contact to maintain the spatial position between the vertebrae.

20. The insert as described in claim 19, said body further comprising an outer piece
constructed from a softer plastic, an inner piece constructed of a harder plastic and exhibiting a
ramped configuration which is displaceable in an inward inserting fashion within an aperture
defined in said outer piece in order to outwardly bulge and expand said outer piece to a desired

spacing dimension.
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