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57 ABSTRACT

A brace for securing any number of thoracic vertebrae with a
composite plastic body exhibited an elongated stem. A plu-
rality of clip engaging portions are formed in integrally
extending fashion from the stem. Each of the clip portions
terminate in an enlarged end portion which seats within an
undercut location formed at specified locations within each of
any sub-plurality of the vertebrae, and which are desired to be
interconnected by the brace to prevent undesirable inter-
movement of misaligned vertebrae.
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SUPPORT INCLUDING STABILIZING BRACE
AND INSERTS FOR USE WITH ANY NUMBER
OF SPINAL VERTEBRAE SUCH AS UPPER
THORACIC VERTEBRAE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the benefit of U.S.
Provisional Patent Application Ser. No. 61/112,959 filed Nov.
10, 2008.

FIELD OF THE INVENTION

[0002] The present invention discloses a stabilizing/immo-
bilizing brace for securing any number of thoracic vertebrae.
Specifically, the brace prevents undesirable inter-movement
of misaligned vertebrae (such resulting in great pain in
instances where the spinal nerve is involved) and without the
necessity of permanently and fixedly fusing the vertebrae in
place. Additional features, such as inter-vertebral supporting
inserts, can be incorporated in combination with or separately
from the stabilizing brace and which provide additional bias-
ing support at such as the inferior articular process locations
where succeeding vertebrae normally contact each other.

DESCRIPTION OF THE BACKGROUND ART

[0003] Thepriorartis documented with examples of spinal
support plates and the like. In a most common example, a
titanium plate is utilized and which his attached, such as by
bone screws, to succeeding vertebral locations in order to
fuse, or immobilize, a given area of the spine. Shortcomings
associated with the installation of such fixed plates include
both the pain and discomfort of implantation, along with the
subsequent loss of flexibility.

SUMMARY OF THE INVENTION

[0004] The present invention discloses a brace for securing
any number of spinal vertebrae, and in particular a subset
region of thoracic vertebra. The brace is constructed of a
material including either a metal and/or plastic body (this
further including a composite plastic) exhibited an elongated
stem. A plurality of clip engaging portions are formed in
integrally extending fashion from the stem. Each of the clip
portions terminate in an enlarged end portion which resis-
tively seats within an undercut location formed at specified
locations within each of any sub-plurality of the vertebrae,
and which are desired to be interconnected by the brace to
prevent undesirable inter-movement of misaligned vertebrae
[0005] Each of the clip engaging portions may further
incorporate first and second varying durometer rated por-
tions, with the stem further exhibiting a third hardest durom-
eter rated portion. Other features include biasing portions
extending from the stem in order to bias against a vertebral
location, such as in order to counter a scoliosis condition
resulting from misaligned vertebrae. A key access hole can
also be incorporated to allow for the angular repositioning of
either or both of an integrally formed vertebral engaging clip
portion and/or a separately extending biasing portion.

[0006] One or more multi-durometer rated plastic inserts
can also be positioned for securing at both upper and lower
opposing locations, this further including seating pockets
defined between transverse processes associated with suc-
ceeding vertebrae. The inserts exhibit a three dimensional
shape incorporating a fluid filled interior bladder and may
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also include mounting teeth or other irregularities for promot-
ing bone growth following manipulated installation between
selected vertebra, this including securing to opposite surfaces
of'a given transverse process to which the insert is mounted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Reference will 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:

[0008] FIG. 1 is a plan view of a plurality of thoracic ver-
tebrae and illustrating a pair of multi-durometer rated and
elongated braces secured in lineal extending fashion;

[0009] FIG. 2 is an illustration of the pair of vertebral
engaging braces in FIG. 1 and showing the configuration of
the integrally formed clip portions for mounting the braces to
undercut locations defined in each transverse extending pro-
cess associated with a selected vertebrae;

[0010] FIG. 3 is a cutaway plan view taken along line 3-3 of
FIG. 1 and illustrating the manner in which each of the clip
portions associated with the first and second braces secure to
their associated transverse process undercut locations;
[0011] FIG. 4 is an illustration of a pair of modified braces
in which additional biasing portions are incorporated into the
brace geometry, such as in order to counter a scoliosis con-
dition resulting from misaligned vertebrae;

[0012] FIG. 5is a cutaway top plan view illustration, simi-
lar to FIG. 3, and illustrating a pair of braces such as shown in
FIG. 4 applied in a vertebral environment in which the biasing
portions contact the downwardly/rearwardly angled shin pro-
cess of an associated thoracic vertebrae;

[0013] FIG. 6 is a cross sectional illustration of a modified
brace and showing the provision of a key access means which
allows for the angular repositioning of the extending biasing
leg;

[0014] FIG. 7 is a side plan illustration of the known prior
art and referencing the positioning of the twelve thoracic
vertebrae, collectively vertebral range 7, in relation to the
various upper curve cervical vertebrae 1, 2, 3 and the lower
positioned lumbar vertebrae 5, sacrum 6 and coccygeal ver-
tebrae 4;

[0015] FIG. 7A is a further illustration according to the
prior art and which illustrates the various features of a
selected thoracic vertebrae;

[0016] FIG. 8is an illustration of a subset series of thoracic
vertebrae and further showing the provision of a multi-
durometer rated plastic inserts for securing at both upper and
lower opposing demi-facet locations established between
succeeding body portions of each vertebrae;

[0017] FIG. 8A is a sectional illustration of a selected plas-
tic supporting insert shown in FIG. 8;

[0018] FIG. 9 is a perspective illustration of a plurality of
thoracic vertebrae such as also represented in FIG. 8 and
illustrating one example of a three dimensional configured
insert for assembling over either of a selected inferior or
superior articular processes and for providing biasing and
cushioning support associated which an opposing process of
a succeeding vertebrae;

[0019] FIG. 9A is a side view of a selected pair of thoracic
vertebrae shown in FIG. 9;

[0020] FIG. 9B is a cross sectional cutaway taken from
FIG. 9A and illustrating a pair of inserts supported upon
opposite inferior articular processes of a selected vertebrae in
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order to cushion against generally inner configured surfaces
associated with the successive vertebrae;

[0021] FIG.10is asectional perspective of the three dimen-
sional insert shown in FIG. 9;

[0022] FIG.10A is a further perspective of a slightly modi-
fied insert with a plurality of exteriorly facing teeth;

[0023] FIG. 10B is a slightly modified perspective com-
pared to that shown in FIG. 10A and by which a pair of spaced
teeth are substituted for the plurality of teeth;

[0024] FIG. 10C is a further modified perspective in which
pairs of opposing and inward facing teeth are substituted to
improve mounting to a selected inferior articular process; and
[0025] FIG. 10D is an illustration of an undercut mounting
clip portion extending from the three dimensional insert of
FIG. 10.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0026] Referring now to the several illustrations, the
present invention discloses a stabilizing brace for securing
any number of thoracic vertebrae. As will be described
throughout the succeeding embodiments, the brace is
intended to provide any desired range of flexibility in appli-
cation (as well as establishing substantial stationary immobi-
lizing effect on the vertebrae in which it is installed).

[0027] As will be further described, the brace can be pro-
vided individually or in a paired fashion and in order to
prevent a given range of undesirable inter-movement of mis-
aligned vertebrae, such movement being beyond a lesser
range which may be desired and such as which may result in
great pain in instances where impacting of the spinal nerve
(not shown) and associated branches is involved, this without
the necessity of permanently and fixedly fusing the vertebrae
in place. As will be described in reference FIGS. 8 and 9,
additional features such as inter-vertebral supporting inserts
can be incorporated in combination with the stabilizing brace
and which provide additional biasing support at such at the
interface between opposing superior and inferior articular
processes associated with succeeding vertebrae at the regions
in which they normally contact each other.

[0028] Referring first to FIG. 7, a side plan illustration is
shown of the known prior art and referencing the positioning
of the twelve thoracic vertebrae, collectively vertebral range
7, in relation to the various upper curve cervical vertebrae 1,
2, 3 and the lower positioned lumbar vertebrae 5, sacrum 6
and coccygeal vertebrae 4. The twelve thoracic vertebrae
compose the middle segment of the vertebral column,
between the cervical vertebrae and the lumbar vertebra.
[0029] The thoracic vertebrae are intermediate in size
between those of the cervical and lumbar regions, with
increasing size proceeding down the spine, the upper verte-
brae being much smaller than those in the lower part of the
region. As further shown in the prior art illustration of FIG.
7A, selected thoracic vertebrae is further distinguished by the
presence of demi-facets, not shown but which are understood
to be positioned on the sides of the main vertebral body 6 and
which are positioned along opposite upper and downward
surfaces of the selected vertebral body portion and which are
further understood from an anatomical standpoint to progres-
sively relocate from the top and bottom to the sides of the
vertebral body, in particular from the 9* through the 12
thoracic vertebrae.

[0030] Aswill be disclosed in additional detail the recessed
configuration of the upper and lower facets (these also being
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positioned on both of first and second lateral sides as shown in
FIGS. 1 and 8) provide for articulation between succeeding
vertebrae. Additional features associated with each thoracic
vertebrae (and with the exception of the lowermost positioned
eleventh and twelfth vertebrae) include transverse processes
one of which is evidentat 10 in FIG. 7A, upper and associated
superior articular processes 12 and 14, a single downwardly
and rearwardly extending shin process 16, and a pair of inner
and inferior articular processes, see at 18. The inferior articu-
lar processes (these best illustrated at 2 and 4 in the cross
sectional illustration of FIG. 9B) are fused to a considerable
extent with the laminae, and project but slightly beyond their
lower borders; their facets are directed forward and a little
medialward and downward. The transverse processes arise
from the arch behind the superior articular processes and
associated pedicles, and are directed obliquely backwards
and laterally, with each terminating in a clubbed extremity.
[0031] Referring now to FI1G. 1 is a plan view is shown ofa
plurality of thoracic vertebrae, see as further represented at
20, 22, 24, 26, et. seq, and each of which again including the
configuration of elements as depicted previously in the prior
art illustration of FIG. 7A, as reinforced by the cross sectional
view of F1G. 9B. Also illustrated are a pair of multi-durometer
rated and elongated braces 28 and 30 secured in lineal extend-
ing fashion to each of a selected sub-plurality of the thoracic
vertebrae. The braces and insert components according to the
several preferred embodiments will be disclosed in use with
mounting location particular to the thoracic vertebrae, with
the further understanding that these can be redesigned or
modified to the extent necessary to permit installation with
such as the lumbar or even cervical vertebrae.

[0032] Asalsoshown in FIG. 2, the pair of vertebral engag-
ing braces 28 and 30 employed in FIG. 1 are constructed of a
composite and, typically sanitary and durable plastic material
exhibiting any necessary or desired degree of rigidity and
flexibility. The braces 28 and 30 each include an elongate
stem, from which extend (at any desired angle) integrally
formed clip portions (also termed legs) such as which are
shown at 32, 34, 36, et. seq. for brace 28 and further at 38, 40,
42, et. seq., for brace 30. Without limitation, the present
invention contemplates any plastic or metal material, com-
posite or admixture employed in the creation of the braces or,
in further reference to FIGS. 8 et seq., the various inserts
forming a part of the present invention.

[0033] As further shown in FIG. 2, indicated locations 44,
46 and 48 correspond to varied durometer (hardness) rated
locations associated with the selected brace 28, with location
44 defining a softest durometer rated portion at an enlarged
head or tip location of a selected clip portion (this engaging
within a machined undercut location of a selected vertebrae as
shown in FIG. 1). An intermediate and connecting location 46
between the enlarged head 44 and the stem corresponds to a
likewise intermediate durometer rated portion of the selected
vertebral clip. Location 48 further corresponds to a highest
durometer rated portion, this corresponding to the stem of the
indicated brace 28.

[0034] As again illustrated in FIG. 1, when viewed in com-
bination with the top plan view of FIG. 3, the elongated stems
28 and 30 (following being sectioned to an appropriate length
for position-ally interconnecting a selected sub-plurality of
thoracic vertebrae) are aligned in generally lengthwise
extending fashion with each of the laterally projecting trans-
verse processes associated with the successively positioned
vertebrae. It is understood that the elongated braces 28 and 30
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can be utilized either singularly or in combination in the
manner shown, and so that the braces immobilize the desired
number of vertebrae in a similar manner to prior art medical
procedures such as fusing, this in order to reduce pain such as
resulting from misalignments between the vertebrae and
which can further cause pinching of the associated spinal
column and branching nerves (not shown).

[0035] As further shown in cutaway view of FIG. 3, the
elongated braces 28 and 30 are shown with uppermost
selected and angularly disposed clip portions 32 and 34,
respectively, mounting the braces to undercut locations
defined in each transverse extending process (further illus-
trated in this view at 44 and 46) associated with selected
vertebrae 20. As is known, the undercut locations formed in
each of the vertebrae can be created by employing a known
bone drill with orbital bit, the configuration of the resultant
undercut recess firmly engaging the brace upon its selected
(and most softest plasticized enlarged clip end) being bias-
ingly inserted within the undercut space. In this fashion, the
clip portions associated with each brace are secured within
similar undercut locations formed in each of the transverse
processes of each of the succeeding vertebrae.

[0036] Proceeding to FIG. 4, an illustration is shown at 48
and 50 of a pair of modified composite plastic braces, these
being constructed as substantially shown in each of FIGS. 1-3
with plural angular and integral extending engagement clip
portions. Each of the redesigned braces 48 and 50 addition-
ally include biasing portions, see selected biasing portions at
52 and 54, which are incorporated into the brace geometry
(and as shown extend in another direction in integral fashion
from the stem of the associated brace such as at 48), such as
in order to counter a scoliosis condition resulting from mis-
aligned vertebrae. This condition is illustrated in the plan
cutaway view of FIG. 5 and which illustrates the pair of
braces shown in FIG. 4 applied in a vertebral environment
(with selected clips 56 and 58 engaging the vertebral trans-
verse processes in likewise undercut machined and resistive
fitting manner), and further in which biasing portions 52 and
54 are positioned so that they contact the downwardly/rear-
wardly angled (and misaligned) shin process 60 of an asso-
ciated thoracic vertebrae. In this fashion, the modified braces
48 and 50, in addition to stabilizing/immobilizing a selected
plurality of vertebrae, provide the additional benefit of
addressing (such as by either stabilizing or straightening) a
scoliosis condition associated with any sub-plurality of the
vertebrae.

[0037] Furtherillustrated in FIG. 6 at 62 is a cross sectional
(2D) illustration of a modified brace and showing the provi-
sion of a key access means, see key hole 64. A matingly
configured bit inserting portion, such associated with such as
a screwdriver (not shown), upon being inserted within the key
hole 64, allows for the angular repositioning (see directional
arrows 65 and 67) of either or both of an integrally formed
vertebral engaging clip portion 66 and/or a separately extend-
ing biasing leg 68. This is accomplished via any number of
rotational adjustable structure incorporated between the stem
location (again at 62) of the brace and the respective biasing
legs or clips 66 and 68. In on non-limiting possible variant,
and although not clearly illustrated, it is envisioned that the
inner mounting ends of the legs/clips 66 and 68, as further
referenced in phantom at 69 as to clip 68 in FIG. 6, can be
mounted within an angular slot or track defined in the stem 62
and such that rotation of the inserting bit results in a limited
degree of angular readjustability of the associated clip 68.

May 13, 2010

[0038] Referring now to FIG. 8, an illustration is provided
of'a subset series of thoracic vertebrae, see again at 20,22 and
24, and which are supported by the provision of one or more
multi-durometer rated plastic inserts 70 (also shown in FIG.
8A) positioned for securing at both upper and lower opposing
locations established between succeeding body portions of
each vertebrae. As further shown in FIG. 8A, the selected
plastic supporting insert 70 exhibits a generally rounded and
three dimensional shaped body (such as a generally combi-
nation pseudo disk and cushion configuration which can
include any of a crescent, arcuate or other 3D profile), and
which further includes an integrally formed and extending
clip (or angled leg) portion 72 terminating in an enlarged tip
portion 74 (the insert 70, clip 72 and enlarged tip 74 again
including such as harder to progressively softer durometer
rated composite plastics as previously described). The con-
figuration of the supporting insert 70 is such that it can option-
ally include a biasing (i.e. fluid filled) interior bladder such
that, when placed in a generally recessed pocket shaped area
identified by opposing superior and inferior articular process
locations, provides additional biasing and cushioning sup-
port.

[0039] FIG. 9 is a perspective illustration of a plurality of
thoracic vertebrae such as also represented in FIG. 8 and
illustrating one example of a three dimensional configured
insert, see pair of inserts shown at 76 for assembling over
either of a selected inferior articular process (as shown in
particular in FIG. 9B in reference to inferior articular pro-
cesses 2 and 4). Although not illustrated, it is also understood
that the insert 76 can also be reconfigured for mounting over
the opposing associated superior articular processes 12 and
14 for providing biasing and cushioning support associated
which an opposing process of a succeeding vertebrae.
[0040] FIG. 9A is a side view of a selected pair of thoracic
vertebrae 22 and 24 shown in FIG. 9. In combination with
FIG. 9B again further illustrating a cross sectional cutaway
illustrating the pair of inserts 76 supported upon opposite
inferior articular processes 2 and 4 of selected vertebrae 22,
the inserts 76 are configured so that, upon assembly such as
over the inferior articular processes, provide cushioning sup-
port at the lateral seating locations established between the
inferior and superior articular processes.

[0041] Referring now to FIG. 10, a sectional perspective is
illustrated in enlarged fashion of the three dimensional
shaped insert 76 shown in FIG. 9. Specifically, the insert 76
exhibits a generally arcuate and interiorly hollowed shape
and, as previously described, can be constructed of any suit-
able material (such as a varying durometer plastic but also
contemplating a lightweight and ductile metal) exhibiting
sufficient flexibility for installation over the extending end
portion of the associated spinal process (e.g. inferior articular
process as shown).

[0042] As further shown in FIG. 10, the pocket defining
configuration of the insert 76 includes an edge defined pro-
jecting location 78 associated with the overall rim opening
80. In operation, the configuration, including shape and thick-
ness, of the insert 76 can include any of an arcuate, dome,
crescent or like shape which facilitates proper fit over the
associated spinal process location and in order to establish a
cushioning surface at a selected vertebral interface, this fur-
ther such as to compensate for any misalignment and/or wear
associated with the given seating pocket defined between the
opposing pair of superior and inferior articular vertebral pro-
cesses.
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[0043] FIG.10A is a further perspective of a slightly modi-
fied insert 82 with a plurality of exteriorly facing teeth 84
established along a bottom surface and which facilitates
either or both of frictional location as well as bone inducing
growth in order to anchor the insert to the associated spinal
process. FIG. 10B is a slightly modified perspective illustra-
tion 86 of an insert, as compared to that shown in FIG. 10A
and by which a pair of spaced teeth 88 are substituted for the
plurality of teeth.

[0044] FIG. 10C is a further modified perspective view of
an insert 90 in which pairs 92 and 94 of opposing and inward
facing teeth are substituted to improve mounting to a selected
inferior articular process. Finally, FIG. 10D is an illustration
of a further example 96 of a three dimensional insert and in
which an undercut mounting clip portion including an
enlarged head 98 which extends from an interconnecting leg
100 of the insert for undercut mounting to a given vertebral
bone location and in a similar fashion as previously described
in reference to the clip in FIG. 8A.

[0045] Having described my invention, other and addi-
tional 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.

I claim:

1. A brace for securing any number of thoracic vertebrae,
comprising:

a composite plastic body exhibiting an elongated stem;

a plurality of clip engaging portions extending from said
stem, each of said clip portions terminating in an
enlarged end portion which seats within an undercut
location formed within each of any sub-plurality of the
vertebrae which are desired to be interconnected by said
brace and which prevents undesirable inter-movement
of' misaligned vertebrae.

2. The brace as described in claim 1, each of said clip
engaging portions further comprising first and second vary-
ing durometer rated portions.

3. The brace as described in claim 2, said stem further
comprising a third hardest durometer rated portion.

4. The brace as described in claim 1, further comprising
biasing portions extending from said stem in order to bias
against an external vertebral location, such as in order to
counter a scoliosis condition resulting from misaligned ver-
tebrae.

5. The brace as described in claim 4, further comprising a
key access hole allowing for the angular repositioning of
either or both of an integrally formed vertebral engaging clip
portion and/or a separately extending biasing portion.

6. The brace as described in claim 1, further comprising at
least one three dimensional shaped plastic insert securing at
an opposing interface established between succeeding verte-
brae.

7. The brace as described in claim 6, said plastic supporting
insert further comprising a rim defining an open interior.

8. The brace as described in claim 6, said insert further
comprising a generally rounded or arcuate configuration
establishing a fluid filled interior bladder.

9. The brace as described in claim 6, said insert further
comprising at least one of teeth, spikes, or clip engaging
portions.
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10. The brace as described in claim 9, said insert further
comprising undercut mounting teeth for securing between
opposing surfaces of a pair of succeeding vertebral bodies.

11. The brace as described in claim 7, said insert rim further
comprising an edge projecting location which is manipulated
during installation over a selected articular process.

12. A support for aligning spinal vertebrae, comprising:

a plasticized body; and

at least one engaging portion associated with said body for
securing to a selected vertebral bone location in order to
position said body between an interface location estab-
lished between succeeding vertebrae and which prevents
undesirable inter-movement between the vertebrae.

13. The invention as described in claim 12, said body
further comprising an elongated stem, said engaging portion
further comprising a plurality of clip engaging portions inte-
grally extend from said stem.

14. The invention as described in claim 13, further com-
prising each of said clip engaging portions establishing first
and second varying durometer rated portions, said stem fur-
ther comprising a third hardest durometer rated portion.

15. The invention as described in claim 13, further com-
prising an additional portion extending from said stem apart
from said clip engaging portion and in order to bias against an
external vertebral location.

16. The invention as described in claim 13, further com-
prising said clip portion being adjustable relative to said body
via a key access hole allowing for the angular repositioning of
said clip portion.

17. The brace as described in claim 12, said body further
comprising a generally rounded or arcuate configuration
establishing a fluid filled interior bladder.

18. The brace as described in claim 12, said body exhibit-
ing a three dimensional shape including a rim defining an
open interior and further comprising an edge projecting loca-
tion which is manipulated during installation over a selected
articular process.

19. The brace as described in claim 12, said engaging
portion further comprising a clip engaging portion extending
from said body and terminating in an enlarged end portion
adapted to seat within an undercut location formed within a
selected vertebrae.

20. A brace for securing any number of thoracic vertebrae
and which prevents undesirable inter-movement of mis-
aligned vertebrae, comprising:

a composite plastic body exhibiting an elongated stem;

a plurality of clip engaging portions extending from said
stem, each of said clip portions terminating in an
enlarged end portion which exhibit a softest durometer
rating and which seats within an undercut location
formed within each of any plurality of the vertebrae
which are desired to be interconnected by said brace;
and

connecting portions extending between said enlarged end
portion and said stem each exhibiting an intermediated
durometer rating, said stem further exhibiting a hardest
durometer rating.



