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SPINAL ORTHOSIS. KIT AND METHOD FOR USING THE SAME

[1] FIELD OF THE DISCLOSURE

[2] The disclosure relates generally to orthopedic devices, and more specifically

to a spinal orthosis.

[3] BACKGROUND

[4] A spinal orthosis or lumbar support is an orthopedic device designed for pain

relief, protecting injured ligaments or muscles and post-surgical immobilization. A

spinal orthosis is arranged to relieve pressure over the spinous processes while

applying an even pressure to the paraspinal musculature to ensure comfortable and

effective healing. Typical indications for spinal orthoses include spinal stenosis,

herniated discs, post-surgical stabilization, stable and non-displaced spinal fractures,

spondylolithesis, spondylolysis, and degenerative spinal pathologies.

[5] In a known spinal orthosis in Figs. 1-3, such as the exemplary spinal orthosis

described in U.S. patent 8,172,779, granted on May 8, 2012, the spinal orthosis has

outer and inner side configurations 10A, 10B, with the inner side arranged to be

adjacent the user's back. The orthosis has first and second belt members 12, 14, and

a compression or closure system 16 adapted to exert pressure onto the lumbar region

of a user's back. The compression or closure system 16 includes tightening elements

or drawstrings 18 that permit the user to adjust pressure over the back and a cover 20

extending over the compression system 16.

[6] A flexible or semi-rigid back plate 22 extends over at least part of the

compression system 16, and is arranged to be adjacent the back of the user. The back

plate 22 includes a posterior attachment system 24 for a rigid posterior panel 26,

including a single hook and loop system connected at a single attachment point or flap

25 centered on the back plate 22. An anterior panel may be attached to the spinal

orthosis at an anterior attachment system on one of the belts.

[7] A requirement in a spinal orthosis is that they immobilize, at least in part, the

torso, and stabilize the back. A factor in achieving this requirement is that the spinal

orthosis is properly sized according to the anatomy of the user, and allows the user to

effectively position and fasten the spinal orthosis.



[8] It is desired to provide only a few spinal orthosis sizes. There is a need for a

spinal orthosis that permits resizing of belt lengths to offer a "one-size-fits-all" spinal

orthosis, including means, if necessary, to facilitate resizing of the spinal orthosis as a

user undergoes size changes during rehabilitation.

[9] SUMMARY

[10] According to the embodiments described herein, a spinal orthosis is arranged

for creating circumferential compression for a user, particularly in the lumbar region

of the spine. The spinal orthosis enables saggital and/or coronal control, while

offering a superiorly comfortable spinal orthosis. Indications for the spinal orthosis

may include spinal stenosis, herniated disc, and degenerative spinal pathologies. The

spinal orthosis may be combined with rigid panels for post-surgical stabilization;

stable, non-displaced spinal fractures; spondylolisthesis; spondylolysis; spinal

stenosis; herniated disc; and degenerative spinal pathologies.

[11] Various embodiments are arranged with significant improvement over known

spinal orthoses in donning and fitting processes. The donning and fitting processes

may be made without measurements, and catered to anatomy and changing anatomy

of a given user. The donning and fitting is arranged so it can be done on the actual

user and thereby particularly customized for optimal fit and performance. No

trimming is required for donning and fitting to a user, and no complicated fasteners or

buckles are required for donning and fitting to a user. The length of the belt members

can be increased, such as with belt extenders, or reduced, by folding, from an initial

length, and such initial length can always be preserved for further adjustment of an

actual length (such as including belt extenders or being folded and attached) of the

belt member in the context of wearing the belt members.

[12] The embodiments are arranged with flexible and breathable materials having

improved performance over known spinal orthosis, including ventilation features

offering optimal breathability in strategic locations. The spinal orthosis is arranged to

accommodate many sizes by having means for expanding belt member lengths. The

embodiments possess streamlined features which reduce weight, size and bulk over

known spinal orthoses.

[13] According to an embodiment of a spinal orthosis, the spinal orthosis includes a

rear panel having first and second sides, and first and second belt members securing



to the rear panel. The first belt member defines a first end secured to a first side of the

rear panel and a second end having a foldable portion adapted to fold over a first

surface of the first belt member and secure to the first surface to reduce a length of the

first belt member. The second belt member has a first end secured to a second side of

the rear panel and a second end having a foldable portion adapted to fold over a first

surface of the second belt member and secure to the first surface to reduce a length of

the second belt member. First and second front closures are securable to the second

ends of the first and second belt members, respectively, and arranged for removably

securing to one another to form a continuously circumferential loop with the rear

panel and the first and second belt members.

[14] The first front closure may include a locking element defined on a first side

and arranged to engage a corresponding slot defined on a first side by the second front

closure for securing the first and second belt members to one another. The first front

closure defines a pocket along a first side, and configured and dimensioned for

inserting at least a finger thereinto for locating a second end of the first front closure

relative to the second end of the second belt member. The front closures may define

first and second clamping sections arranged to removably secure to opposed sides of

the foldable portions of the belt members.

[15] The second ends of the first and second belt members may each include

fasteners extending from an outer side of the spinal orthosis for securing to a surface

of the first and second belt members on the outer side of the spinal orthosis. For

example, an entirety or substantial entirety (such as areas with the exception of the

fasteners or ventilation features) of the belt members may be formed from hook

receivable material. At least one surface of the belt members, such either an outer

surface or an inner surface opposite the outer surface and intended to be adjacent and

face the body of the user, may define hook receivable material. The fasteners may be

hook material that can engage along the length between the fasteners and the rear

panel of the belt members themselves to allow for significant sizing of the belt

members beyond predetermined settings of a small group of selections, as in the prior

art.

[16] The belt members are preferably of low profile in height and thickness. For

example, the first and second belt members have a thickness in the range of 1 to 5

mm, and more preferably in the range of 1.5 to 2.5 mm. The belt members may be



devoid of padding or spacer material, as in the prior art, and rather rely on both

surfaces being formed by hook-receivable material with a substantially thin thickness,

identified as being within the range noted above. The belt members may include

ventilation features defined by the belt members themselves, such that the belt

members are continuously constructed from the same material between the first and

second ends. The ventilation features may include perforations of a defined shape and

size, and may include a region thereabout having a reduced thickness from the

remainder of the thickness of the belt members. The belt members may include

reduced thickness regions without the perforations, to facilitate bending of the belt

members and contribute to overall comfort and compliance of the belt members to the

user.

[17] The rear panel preferably includes a closure system having at least one

tensioning element with a handle. The at least one tensioning element extends from

the closure system and the handle is removably securable to a first surface of the first

front closure. A rigid posterior plate having a connector may removably secure to an

inner side of the rear panel to relieve pressure over spinous processes while applying

an even pressure to paraspinal musculature to ensure comfortable and effective

healing. Similarly, a rigid anterior plate may be secured to the inner side of the belt

members at the anterior side of the spinal orthosis. These rigid plates may be added

or removed depending on the motion restriction and compression desired during a

rehabilitation period.

[18] In an embodiment, the rear panel includes a stretchable cover extending from

the first and second sides. The cover is arranged for stretching or retracting over a

variable distance according to adjustment of the closure system. The first and second

belt members may be formed from a substantially non-stretchable material such that

pulling the second ends of the first and second belt members causes the variable

distance to increase, and releasing the second ends causes the cover to retract to a

predetermined distance.

[19] The rear panel includes a closure system and a first end of an elongate

tensioning element engages the closure system, and a handle secures to a second end

of the tensioning element. The first belt member forms a channel including a first

opening proximate the closure system and a second opening. The channel is formed

between first and second surfaces of the first belt member such that the tensioning



element enters the channel at the first opening and exits by the second opening such

that the second end of the tensioning element extends beyond the second opening.

[20] The spinal orthosis may be provided as a kit including a rear panel having first

and second sides, a first belt member having a first end secured to a first side of the

rear panel and a resizable second end, and a second belt member having a first end

secured to a second side of the rear panel and a resizable second end. A sizing device

has first and second positioning elements for establishing a clearance defined by a

predetermined distance between the second ends of the first and second belt members.

The predetermined distance allows for same front closures to be used generally

regardless of the length of a user's waist, such that the front closures do not require

any trimming.

[21] In an embodiment, the first and second positioning elements are first and

second rods spaced apart by a cord having a length extending the predetermined

distance between the first and second rods. In another embodiment, the sizing device

is a board having a main portion and the first and second positioning elements extend

from the main portion. The first and second positioning elements are spaced apart by

a center section with a width forming the predetermined distance. First and second

grooves are formed by the board and separate the first and second positioning

elements, respectively, from the center section. The kit may include first and second

belt expanders arranged for securing to the second end of the first and second belt

members. The first and second belt expanders have first and second ends each

bearing fasteners for securing to the first and second belt members.

[22] A method for resizing a spinal orthosis comprises the steps of using a sizing

device having first and second positioning elements for establishing a predetermined

distance between the second ends of the first and second belt members. The method

includes extending a portion of the second end of the first belt member over the first

positioning element to determine a resized length of the first belt member between the

rear panel and the first positioning element. The second end of the first belt member

is secured over a peripheral surface of the first belt member to retain the resized

length of the first belt member and form a foldable portion of the first belt member.

The sizing device is removed after the resized length is established. A first front

closure is secured to the foldable portion of the first belt member. A portion of the

second end of the second belt member is extended over the second positioning



element to determine a resized length of the second belt member between the rear

panel and the second positioning element.

[23] These and other features, aspects, and advantages of the present disclosure

will become better understood regarding the following description, appended claims,

and accompanying drawings.

[24] BRIEF DESCRIPTION OF THE DRAWINGS

[25] Fig. 1 shows an outer side of a prior art spinal orthosis.

[26] Fig. 2 shows an inner side of the prior art spinal orthosis of Fig. 1.

[27] Fig. 3 is a perspective view of the prior art spinal orthosis of Fig. 1 having a

posterior panel and placed on a user.

[28] Fig. 4 is a perspective view of an embodiment of a spinal orthosis.

[29] Fig. 5 is a detail view of a ring of a front panel in the embodiment of Fig. 4 .

[30] Fig. 6 is a detail view of a belt member extending through the ring of Fig. 5

and securing to itself.

[31] Fig. 7A is a plan view of another embodiment of a spinal orthosis.

[32] Fig. 7B is a plan view of another embodiment of a spinal orthosis.

[33] Fig. 7C is a detail view taken from VIIC in Fig. 7B.

[34] Fig. 7D is a detail view taken from VIID in Fig. 7C.

[35] Fig. 7E is a belt expander for securing to the spinal orthosis of Fig. 7A .

[36] Fig. 8 is a perspective plan view of various detachable components in the

spinal orthosis of Fig. 7A .

[37] Fig. 9A is a perspective view of a front closure for use in the spinal orthosis of

Fig. 7A.

[38] Figs. 9B and 9C are plan views showing inner and outer sides of a front

closure for the spinal orthosis embodiments.

[39] Fig. 9D is a schematic view showing attachment of the front closure in Figs.

9B and 9C to a spinal orthosis.



[40] Fig. 9E is a schematic detail view showing the front closure in Figs. 9B and

9C attached to the spinal orthosis.

[41] Fig. 10A is a plan view of a posterior panel for use with the spinal orthosis

embodiments.

[42] Fig. 1OB is a plan view of a posterior panel of Fig. 10A including a cover.

[43] Fig. IOC is a plan view of an anterior panel for use with the spinal orthosis

embodiments.

[44] Fig. 10D is a plan view of the anterior panel of Fig. IOC including a cover.

[45] Fig. 10E is a plan view of another embodiment of a posterior panel for use

with the spinal orthosis embodiments.

[46] Fig. 1OF is a plan view of the posterior panel of Fig. 10E including a cover.

[47] Fig. 10G is a plan view of a lateral panel for use with the spinal orthosis

embodiments.

[48] Fig. 10H is a plan view of the lateral panel of Fig. 10G including a cover.

[49] Fig. 11 is a schematic view of securing front closures to one another in the

spinal orthosis of Fig. 7A .

[50] Fig. 12A is a schematic view of tightening tensioning elements in the spinal

orthosis of Fig. 7A .

[5 1] Fig. 12B is a schematic view of securing the tensioning elements to the front

closures in the spinal orthosis of Fig. 7A.

[52] Fig. 13 is a schematic view showing a method and kit for resizing the spinal

orthosis of Fig. 7A by pulling belt members away from a sizing device.

[53] Fig. 14 is a schematic view showing the method of Fig. 13 wherein the belt

members are tensioned.

[54] Fig. 15 is a plan view of an embodiment of a sizing device.

[55] Fig. 16 is a schematic view of a user using the sizing device of Fig. 15 .

[56] Fig. 17 is a plan view of the spinal orthosis of Fig. 7A including channels for a

tensioning element.

[57] Fig. 18 is a detail view of a first channel in Fig. 17 .



[58] Fig. 19 is a detail view of a second channel in Fig. 17.

[59] Fig. 20 is a cross-sectional schematic view of the belt member in Fig. 19

including the second channel.

[60] DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

[61] A better understanding of different embodiments of the disclosure may be had

from the following description read with the accompanying drawings in which like

reference characters refer to like elements.

[62] Figs. 4-6 illustrate an embodiment of a spinal orthosis 50 having a posterior

panel 52 and first and second belt members 54, 56 extending therefrom. An anterior

panel 58 includes first and second rings 60, 62 having apertures 72 through which the

first and second belt members 54, 56 extend. The first and second belt member 54, 56

include first and second folded parts 64, 66 that extend over the first and second rings

60, 62, in which end portions 68, 70 secure to outer surfaces 78 of the first and second

belt members 54, 56. The first and second rings 60, 62 flexibly extend from the

anterior panel 58 along a flexible j oint 76 to permit adjustment of the first and second

belt members 54, 56 relative to the anatomy of the user. A rigid anterior plate 74 may

be secured to the anterior panel 58.

[63] The spinal orthosis 50 may include a compression or closure system (not

shown) proximate the posterior panel as taught in U.S. patent 8,172,779 or U.S. patent

application publication 2014/0207041, published on July 24, 2014. The spinal

orthosis may be provided without the posterior panel, and only a compression system

at the posterior side such that the spinal orthosis forms a continuous circumference

with the compression system, the first and second belt members, and the anterior

panel, as generally shown in Fig. 4 .

[64] The anterior panel 58 may be flexible, and can be either stretchable or non-

stretchable. In the depicted embodiment, the anterior panel 58 is preferably non-

stretchable so the first and second belt members 54, 56 may be tensioned over the first

and second rings 60, 62, as they are folded over the first and second rings 60, 62 and

secured to the outer surface 78 of the belt members.

[65] As depicted in Fig. 6, the folded part 64 extends over and along the outer

surface 78 of the first belt member 54. This enables quick adjustment for the user as

the user only needs to insert the end portion 68 under the first ring 60 and secure the



end portion 68 onto the outer surface 78 of the first belt member 68. The user can

adjust the tension of the first belt member by removing the end portion and

readjusting on the fly without having to take off the spinal orthosis.

[66] According to the depicted embodiment, the outer surface of the belt members

includes hook receivable or loop material, and the end portions of the belt members

include hook material engageable with the material of the outer surface of the belt

members. In this variation, the excess lengths of the belt members extending from the

rings do not pile up to create pressure points along the circumference of the spinal

orthosis directly adjacent the user.

[67] The spinal orthosis is not limited to securing the end portions 68, 70 of the

first and second belt members 54, 56, and may be secured along an inner surface of

the belt members in a reverse manner to the aforementioned method. The inner

surface of the belt members may include hook receivable material, and the end

portions are rearranged accordingly with hook material. In this variation, the end

portions are located on the inner side of the spinal orthosis and reduce the possibility

of leaving excess length of the belt members on the exterior of the spinal orthosis.

[68] Figs. 7A and 8 show a spinal orthosis 100 including a rear panel 112 having

first and second sides. A first belt member 114 has a first end secured to a first side of

the rear panel 112 and a second end 123 is configured to have a foldable portion 122

adapted to fold over a surface 226 of the first belt member 114 to reduce a length of

the first belt member 114. A second belt member 116 has a first end secured to a

second side of the rear panel 112 and a second end 125 configured to have a foldable

portion 124 adapted to fold over a surface 226 of the second belt member 116 .

[69] While the surface 226 in Figs. 7A and 8 is shown as the outer peripheral

surface of the spinal orthosis, the spinal orthosis may be configured so the foldable

portions 122, 124 go over an inner peripheral surface of the spinal orthosis. The outer

peripheral surface is the surface defined as being opposite the inner peripheral surface

arranged adjacent the anatomy of the user.

[70] The first and second belt members 114, 116 may be removably secured to the

rear panel 112 by first and second flaps 148, 150 extending from the first side of rear

panel 112, or securable to the first and second belt members 114, 116 and the first and

second sides of the rear panel 112. Alternatively, the first ends of the first and second



belt members 114, 116 may be permanently secured to the first and second sides of

the rear panel 112, such as by stitching or other appropriate means.

[7 1] First and second patches 134, 136 may secure to the foldable portions 122,

124 of the first and second belt members 114, 116 and a surface 226 of the first and

second belt members 114, 116 to maintain an adjusted length of the first and second

belt members 114, 116 obtained by selectively arranging the length of the foldable

portions 122, 124. Other methods and structures may be used rather than the patches,

such as snaps or other locking elements selectively located along at least portions of

the length of the belt members. The patches, however, omit the need for preselecting

and limiting the amount of possible lengths as the length of the belt members is made

substantially adjustable and is not limited to predetermined size settings.

[72] First and second front closures 126, 128 secure over the foldable portions 122,

124 of the first and second belt members 114, 116 . The first and second front

closures 126, 128 are arranged to connect to the second ends 123, 125 of the

corresponding belt members 114, 116. The front closures 126, 128 form a

continuously circumferential loop with the rear panel 112 and the first and second belt

members 114, 116 to completely encircle a user's torso and/or other proximate

anatomy.

[73] The first front closure 126 includes a locking element 142 defined on a second

side and is arranged to engage a corresponding slot 144, 146 defined on a first side by

the second front closure 128 for securing the first and second belt members 114, 116

to one another. The slot of the second front closure 128 defines an opening 144 and a

keyhole 146 depending at a forward end of the slot proximate the first end of the

second front closure 128. When the locking element 142 is inserted into the opening

144, it is directed and slips into the keyhole 146 which is sized and configured closely

to the size of the locking element 142 to maintain engagement therewith. The

opening 144 is sized greater than the keyhole 146, and on tensioning of the first and

second belt members 114, 116 draws the locking element 142 toward the keyhole

146.

[74] The locking element 142 and the slot enables quick and easy locking of the

first and second front closures 126, 128, as well as quick and easy removal of the first

and second front closures 126, 128 from one another. The locking element 142 and

slot likewise require consistent donning and placement of the first and second front

closures to one another, and require less strength and force for removal as compared



to conventional methods such as using hook and loop systems. While the locking

element and slot are preferred, they may be replaced with a hook and loop system

with the first front closure including a hook section and the second front closure

including a corresponding loop section for engagement with the hook section.

[75] The first and second front closures 126, 128 define first and second pockets

138, 140 along a first side, and are configured and dimensioned for inserting at least a

finger thereinto for locating a second end of the first front closure 126 relative to the

second end of the second front closure 128.

[76] As shown in Fig. 11, the pockets 138, 140 may be arranged to receive a hand

of a user so as to remove the necessity of pulling the front closures toward one

another, and are beneficial for geriatric users that may have difficulty pulling ends of

the front closures with their fingers. The pockets ensure consistent placement of the

user's hands for locking the locking element with the slot.

[77] The rear panel 112 includes a compression system (not shown) and a

stretchable cover 202 extending from the first and second sides. The cover 202

stretches or retracts over a variable distance D according to adjustment of the

compression system. The compression system may be arranged in the same manner

as discussed in connection with the spinal orthosis embodiment 50. The first and

second belt members 114, 116 are formed from a substantially non-stretchable

material such that pulling the second ends of the first and second belt members 114,

116 causes the variable distance D to increase, and releasing the second ends 123, 125

causes the cover 202 to retract to a predetermined distance D .

[78] First ends of elongate first and second tensioning elements 118, 120 engage

the compression system, and first and second handles 130, 132 secure to second ends

of the tensioning elements 118, 120. As shown in Figs. 12A and 12B, the handles

130, 132 may secure to a surface of the first and second belt members 114, 116 and

the first and second front closures 126, 128 for selective tensioning of the spinal

orthosis by the compression system, as discussed in U .S. patent 8,172,779 or U .S.

patent application publication 2014/0207041 .

[79] Fig. 7B exemplifies another spinal orthosis embodiment 101 bearing similarity

in part to the spinal orthosis 100 of Fig. 7A. In the embodiment of Fig. 7B, the spinal

orthosis 101 includes a rear panel 113 having first and second sides. A first belt

member 115 has a first end 241 secured to the rear panel 113 and a second end 242

bearing a fastener 243 for securing over a surface 230 of the first belt member. While



the surface 230 is preferably an outer surface as compared to an inner surface directly

facing and adjacent the user. The fastener 243 and the surface 230 preferably form a

hook-and-loop fastener attachment system. A second belt member 117 similarly has a

first end 244 secured to a second side of the rear panel 113 and a second end 245 with

a fastener 247. The second belt member 117 has a same surface 230 as the first belt

member 115, and likewise preferably forms a hook-and-loop fastener attachment

system with the fastener 247. The spinal orthosis is envisioned as being modified so

the fasteners 243, 247 can secure to the inner surface of the belt members, with the

inner surface having hook receivable material.

[80] As shown in Fig. 7B, both the fasteners 243, 247 of the second ends 242, 245

are located on the same side of the first and second belt members 115, 117. Both the

first and second belt members 115, 117 are arranged to be reduced in length and the

fasteners 243, 247 secured to the same side of the spinal orthosis on the surface 230.

Such an arrangement is different from known spinal orthoses whereby the second side

of a first belt member bears hook material, and the second side of a second belt

member bears loop material for receiving hook material of the first belt member.

[81] The first and second belt arms 115, 117 preferably have a first contour 266

tapering from first ends 241, 244 from the rear panel 113 and becoming linear in a

second contour 267 toward the second ends 242, 245. The first contour 266 enables

greater coverage over the posterior body part (i.e., back) of the user which undergoes

compression by the spinal orthosis. As discussed in connection with Fig. 7D, the

spinal orthosis includes a compression system that preferably includes a pulley set.

The first contour 266 accommodates the pulley set, whereas the second contour

provides a more streamlined and narrow belt configuration where less belt material is

required.

[82] Referring to Figs. 7B and 7D, the spinal orthosis 101 includes first and second

compression system covers 232, 234 secured to the first ends 241, 244 of the first and

second belt members 115, 117, and either extend over the rear panel 113, or connect

the first and second belt members 115, 117 thereto. The compression system covers

232, 234 have contours 262, 264 that taper to a center point along the height of the

rear panel and flare toward upper and lower peripheral edges of the rear panel. The

arrangement of the compression system covers 232, 234 is provided in part to

maximize stretching of the rear panel 113 at the center point.



[83] The rear panel 113 variably extends the distance between the compression

system covers 232, 234, as noted above in connection with the embodiment of Fig.

7A. The rear panel 113 can be made from an elastic material, such as Spandex. The

rear panel 113 defines openings 246, 248 through which the tensioning members 118,

120 extend from the compression system for selective securement onto the surface

230 of the belt members 115, 117, by the first and second handles 130, 132. The

openings 246, 248, are preferably reinforced by a tape 254 laminated or welded to the

material forming the rear panel 113.

[84] The belt members and the compression system covers are preferably

constructed from a sheet or laminated sheets of loop material. Unlike in many prior

art spinal orthoses, the belt members of the spinal orthosis in Fig. 7B are substantially

supple to enable folding of the belt members for resizing thereof. For example, the

construction of the belt members may comprise at least two sheets of loop material

formed by knitted fabric laminated to one another without other types of intermediate

materials, such as spacer fabric in the prior art. This construction results in a

substantially thin belt member while having some compressibility due in part to the

loop material, and with both inner and outer surfaces of the belt members as having

hook-receivable material by the loop material structure. Because both the inner and

outer surfaces of the belt members is preferably constructed from hook-receivable

material, there is a significant amount of space, such as along the foldable portions

and outside the foldable portions, for securing the front closures to the belt members.

Unlike the rear panel, the belt members are preferably not elastic, and stretchable.

[85] Referring to Figs. 7B and 7C, the first and second belt members 115, 117

preferably include perforated areas. For example, a first set of perforations 236 are

defined proximate to the first ends 241, 244 of the first and second belt members 115,

117. The first set of perforations 236 cascade from the first ends 241, 244 and

diminish in height substantially according to the taper of the first contour 266 of the

belt members. Additional sets or individual perforations may be formed along the

length of the belt members, such as a second set of perforations 238 generally located

at a mid-length of the belt members, and a third set of perforations 240 generally

located near the second ends 242, 245 of the belt members.

[86] Each of the sets of perforations may define a plurality of perforations 250

preferably formed through the thickness of the belt members, and are distinguishable

from porosity, weave, and structure of the belt members in that the perforations have a



predetermined shape. The belt members may be embossed or have a reduced

thickness area 252 about the sets of perforations. The reduced thickness area 252 is

preferably oriented parallel to a height of the belt members, and may extend from one

side or both sides relative to the thickness of the belt members. The reduced thickness

area 252 is not limited to being arranged parallel to the height, but may be arranged in

other desirable directions inclusive of being parallel to the length of the belt members.

As depicted, the reduced thickness areas 252 preferably have a length shorter than the

respective height of the belt members whereat the reduced thickness areas are located

in order to maintain structural integrity of the belt members, although the reduced

thickness areas may extend the entirety of the height of the belt members.

[87] The sets of perforations 250 and the reduced thickness areas 252, either alone

or in combination, may facilitate bending of the belt members and offer areas of

enhanced breathability without substantially hindering the structural integrity of the

belt members. As the belt members are substantially thin, they may have a thickness

of 1 to 5 mm, and more preferably a thickness of 1.5 to 3.0 mm. The thickness at the

reduced thickness areas may have a thickness of 0.5 to 1.5 mm.

[88] Fig. 7D exemplifies the compression system 257 as having first and second

pulley sets 258, 260. Each of the pulley sets 258, 260 define first and second panels

259, 261 which include an array of pulleys 263 about which both the first and second

tensioning members 118, 120 rotate about. A first end of the tensioning members is

anchored at an anchor 265 to one of the first and second panels, and extend through a

respective guide 267 likewise formed on the first and second panels.

[89] The first and second panels 259, 261 are considered "single" in that they

include pulleys 263 for both the first and second tensioning members 118, 120,

whereby some pulleys are individually dedicated for the first and second tensioning

members. For example, the first tensioning member 118 is anchored to anchor 267 on

the first panel 259, and extends through a first pulley on the second panel, is routed to

a first pulley on the first panel, and back to a second pulley on the second panel, and

finally then routed to the guide 267 on the first panel before extends from the exit hole

246 defined by the rear panel 113 . The second tensioning member 120 is similarly

routed between the first and second pulley sets as the first tensioning member 118, but

is arranged about different pulleys located below the entirety of the pulleys about

which the first tensioning member extends.



[90] From the foregoing, it follows that adjustment of either of the first and second

tensioning members 118, 120 will adjust the first and second panels 259, 261 to some

degree since all of the pulleys are carried by the first and second panels. The length

of the rear panel 113 and therefore the distance between the first and second panels

259, 261 will adjust according adjustment of at least one of the first and second

tensioning members 118, 120.

[91] The pulley panels 259, 261 are respectively secured to the first ends 241, 244

of the first and second belt members 115, 117 at an edge reinforcement or interface

256, along with ends of the rear panel 113 and the compression system covers 232,

234, which serve in part to reinforce the substantially thin and elastic material of the

rear panel 113. The edge interface 256 may comprise stitching of the aforementioned

components together as a unitary interface, or some components may be laminated or

welded together or with others stitched to one another.

[92] Fig. 7E depicts a belt extender 268 that is arranged for extending a length of

one of the belt members. The belt extender 268 includes a first end having a fastener

270, such as hook material, and a second end having a fastener 272, such as loop

material. The second end 272 is shaped to correspond to the second ends 242, 245 of

the belt members, and the fasteners 243, 247 disposed thereon for engagement

therewith. The first fastener 270 takes the place of the fasteners 243, 247 at the first

ends of the belt members when the second fastener 272 engages the belt members.

The belt members between the first and second fasteners 270, 272 may be formed

similarly as the same construction as the belt members. The first fastener 270 is

preferably located on a different side of the second fastener 272, although the belt

extender may be adapted so the first and second fasteners 270, 272 are on the same

side.

[93] Referring to Fig. 9A, an embodiment of the first front closure 126 defines first

and second clamping sections 160, 162 at a rear section 158 arranged to removably

secure to opposed sides of the foldable portion 122 of the first belt member 114 in

Fig. 8 . The first front closure 126 includes material 156 at least at the forward end

154 for receiving the handles in Fig. 8 . The material 156 may spread across both the

forward and rear sections 154, 158. The clamping sections 160, 162 may be modified

over the description in U.S. patent application publication 2014/0081189, published

March 20, 2014, to accommodate foldable portions of a belt member rather than

severed ends of a belt member.



[94] Figs. 9B and 9C depict another embodiment of a front closure 280 defining a

first or leading section 282 for securing to a corresponding front closure on another

side of the belt members or a belt member, a trailing section 284 for securing to the

belt members, and a third section or divider 286 located between the first and second

sections 282, 284. A peripheral portion 288 preferably extends about the first and

second sections 282, 284, and is divided by the third section 286. The peripheral

binding 288 may define a tapered and/or soft edge.

[95] Both first and second sides 281, 283 of the front closure 280 define pockets

290 delimited by a pocket periphery 292. The first side 281 includes a fastener 294,

preferably in the form of hook material but may include other know types of

fasteners. The second side 283 likewise includes a fastener, preferably in the form of

hook material formed by the surface of the front closure 280. The fastener 294 may

engage the surface of the second side 283 or the material surface of the belt members.

[96] Figs. 9D and 9E exemplify how the front closure 280 secures to the belt

members. The front closure 280 defines a clamp 296 at the second section 284, and is

preferably defined by first and second flaps 296a, 296b bearing hook material that

secures onto opposed sides of the belt member. The flaps 296a, 296b preferably

extend and open to the third section 286 whereat the flaps 296a, 296b hinge from.

[97] The second end 242 of the belt member 115 folds over itself at a selected

length at a crease 297 with a first belt member segment 115a extending between the

rear panel (not shown) to the crease 297 and a second belt member segment 115b

extending from the crease 297 to the second end 242. The fastener 243 at the second

end 242 secures to the belt member segment 115a. The flaps 296a, 296b secure to the

belt member 115 at and over the crease 297 by engaging hook surface of the first belt

member 115 .

[98] Figs. 10A and 10B depict a supplementary panel 164 having a connector 172,

such as a strap, arranged for removably securing to the compression system covers in

the spinal orthosis of Fig. 7B or the belt members 115, 117 by fasteners 174a, 174b.

The connector 172 is preferably elastic so that it can stretch or contract according to

displacement of the variable clearance between the pulley sets and rear panel. The

connector 172 is slidably retained to the supplementary panel 164 by at least one slot

170 through which the connector 172 extends. The at least one slot 170 enables the

connector to stretch outwardly or away from the shell (as shown with the arrows) and

contract without detriment to the supplementary panel.



[99] The supplementary panel 164 preferably includes a plate 166 that may be

apertured and is arranged to generally conform in geometry to a lower back or lumbar

region for a user. The plate 164 preferably defines the at least one slot 170. The plate

166 may be substantially rigid or semi-rigid, or alternatively flexible but upon

compression against a body part of a user rendered rigid.

[100] The supplementary panel 164 includes a cover 168 which substantially or

fully encases the plate 166. In the embodiment of Fig. 10B, the cover includes at least

one slot 173 generally corresponding in location to the at least one slot 170 defined by

the plate 166. The cover 168 defines a slit 177 enabling insertion and extraction of

the plate 166 from the cover 168. The slit 177 preferably is releasably closeable with

a fastener 183 keeping opposed sides of the cover 168 at the slit 177 secured to one

another. Edge reinforcement 179 is provided about the at least one slot 173 and

additional edge reinforcement 181 may be provided about the slit 177. The edge

reinforcement 179, 181 may be a reinforcing film laminated or welded to the material

forming the cover 168.

[101] Figs. I OC and 10D depict an anterior panel 300 arranged for securing to belt

members, particularly near or at the second ends thereof. The anterior panel 300

includes a substantially rigid shell 302 and a connector 304 extending through at least

one slot 306 formed by the shell 302. The connector 304 is preferably inelastic and

has opposed ends 308, 310 which secure to one another to form a loop. When secured

to one another, the opposed ends 308, 310 bear on an outer surface thereof a hook

material 314 for securing to the first and second belt members. The anterior panel

300 may include a cover 312 arranged similarly to the cover for the supplementary

panel 164.

[102] Figs. 10E and 10F illustrate a posterior panel 320 having a rigid shell 322 and

a connector 324 bearing fasteners 328 similar to the supplementary panel 164 of Figs.

10A and 10B for securing to the compression system covers. The posterior panel 320

likewise includes a cover 326 arranged similarly to the cover in the supplementary

panel 164.

[103] Figs. 10G and 10H depict a lateral panel 330 having a substantially rigid shell

332, and a removable cover 334 bearing a fastener 336. The lateral panel 330 is

arranged for securing to the belt members between their first and second ends for

providing lateral side support for the spinal orthosis.



[104] The panels may be used as needed to achieve correct fit and positioning. The

rigid posterior panel should be centered on the spine with the bottom of the posterior

panel at approximately the sacroiliac joint. The rigid lateral panels should be placed

on landing zones on the belt arms, which may be formed by the embossed or reduced

thickness regions. The anterior panel should be centered on the abdomen with the

bottom edge just above the symphysis pubis while still allowing the patient to sit

comfortably.

[105] The panels can be modified as necessary to optimize patient fit and comfort by

removing them from their respective sleeves and adjust the panels with a heat gun

and/or a trimming device. The spinal orthosis is a modular system and can be

customized to the needs of the user. The panels can be added or removed depending

on motion restriction and compression desired throughout a rehabilitation period.

Any of the panels described herein may include any of the features of the plates or

panels described in U.S. patent application publication 2014/0081 189.

[106] Figs. 13 and 14 depict a kit and method for sizing a lumbar belt having

features of the spinal orthosis 100 of Fig. 7A by adjusting relative lengths of the first

and second belt members. A sizing device 175 has first and second positioning

elements 176, 178 for establishing a clearance defined by a predetermined distance

(A) between the second ends of the first and second belt members 114, 116. The first

and second positioning elements are first and second rods 176, 178 spaced apart by

first and second cords 180, 182 each having a length (A) extending the predetermined

distance between the first and second rods 176, 178.

[107] As shown, the second ends of the first and second belt members 114, 116 are

inserted and pulled over the first and second positioning elements 176, 178 to

determine a resized length of the first and second belt members 114, 116 between the

rear panel 112 and the first and second positioning elements 176, 178. The patches

are used to secure the first and second foldable portions 184, 186, and pulled and

tensioned about the first and second positioning elements 176, 178. The first and

second belt members 114, 116 are resized to have a new length between the rear panel

and an end of the foldable portions 185, 187.

[108] Of note, the first and second foldable portions 184, 186 bear fastener material,

as in the fasteners 243, 247 in the embodiment of Fig. 7B, so folded portions 185, 187

can extend outwardly (or inwardly) and be tensioned about the positioning elements

176, 178 in the same manner, such as extending from inside and over the positioning



elements 176, 178, as in Fig. 13. By having both the foldable portions 184, 186

extending in the same orientation, the user can generally uniformly tension and size

the length of the foldable portions 184, 186, as the first and second belt members 114,

116 will likewise have the same length after sizing of the foldable portions 184, 186.

[109] The first and second front closures are secured on the resized first and second

belt members, and the distance needed to accommodate the first and second front

closures is assured by the length of the cords. An advantage to this kit and method is

that the first and second belt members are sized without a need for trimming. The belt

members can be resized according to different needs of a user, and any changes to the

belt members can be redone, reversed and resized without the use of complicated

buckles or fasteners.

[1 10] Turning to Figs. 15 and 16, another kit and method is provided for resizing the

relative belt lengths of the first and second belt members for a user. In this kit, the

sizing device 188 is a rigid board having a main portion 190 and the first and second

positioning elements 192, 194 extend from the main portion 190. The first and

second positioning elements 192, 194 are spaced apart by a center section 196 with a

width or predetermined distance (A) forming the predetermined distance discussed

above in connection with the sizing device 175. First and second grooves 198, 200 are

formed by the board 188, and separate the first and second positioning elements 192,

194, respectively, from the center section 196. Each of the first and second grooves

198, 200 include upper grooves 199, 201 arranged to pinch the belt members to better

retain them relative to the sizing device 188.

[I l l ] In the method shown in Fig. 16, sizing the lumbar belt using the sizing device

188 includes placing the first and second belt members 114, 116 through the grooves

198, 200, and drawing the foldable portions 122, 124 back toward the rear panel so

they are tensioned against the first and second positioning elements 192, 194 and

secured using various means described above. The folded portions 185, 187 are

positioned apart the width (A) from one another for placement of the front closures.

[1 12] Figs. 17-20 illustrate how the belt members may have means for concealing

various length segments of the tensioning element. For example, the first belt

member 114 may form a channel 206 including first and second openings 214, 216

for concealing the tensioning element 118, in the form of a cable. The channel 206 is

formed between first and second peripheral surfaces 204, 224 of the belt member 114.



[1 13] Fig. 18 depicts a section of the rear panel having a panel material 202

surrounding the compression system, as discussed above. The panel material 202

may be preferably stretchable to accommodate activation of the closure system. The

cable 118 extends from interior of the panel material 202 and exits from aperture 210.

The cable 118 spans where the belt member and panel material 202 j oin at joint 2 11,

and enters the belt member at an aperture 212. In this embodiment, the panel material

and the belt are constructed differently, although the rear panel and belt member at the

joint may be constructed to permit the cable to extend across the j oint in a concealed

manner.

[1 14] Referring to Fig. 19, the cable 118 has a first portion 118A outside the channel

206 and proximate the first opening 214. A second portion 118B extends through the

first aperture 214 and within the channel 206. A third portion 118C extends from the

second aperture 2 16 and outside the channel 206. For any of the openings, an eyelet

208 may be provided to reinforce the material about the apertures.

[1 15] Referring to Fig. 20, the belt member 114 may include a core including first

and second core layers 2 18, 220 or a single substrate, and first and second layers 204,

224 forming the first and second peripheral surfaces such as outer and inner surfaces

of the belt, respectively, and on opposed sides of the core 2 18, 220. A third layer 226

is secured to the first layer 204 whereby the channel 206 is located between the third

layer 226 and the core layers 2 18, 220. The third layer 226 generally only extends

between the first and second openings 214, 216 to reinforce the first layer and

facilitate sliding of the cable.

[1 16] The core 2 18, 220, and the first, second and third layers 204, 224, 226 are

laminated to one another with exception of the third layer 226 to the core 2 18, 220 to

permit opening of the channel 206. The first layer 204 is laminated to the core 2 18,

220 outside third layer 226. Adhesive layers 222 may be used to secure the various

layers to one another through lamination.

[1 17] The channel is advantageous in that it serves as a retainer of the cable, and

reduces the amount of cable exposed to be tangled or snagged on external elements.

The channel moves the exit point of the cable forward on the belt members which

makes it easier for the user to find and see the cable. Various channels may be

provided along the length of the belt members or a single, long channel may be

formed.



[1 18] The solution provided above eliminates a need for stitching, and instead relies

on lamination of the layers. The channel is not limited to the solution provided above,

and may indeed include channels formed by stitching of the layers of the belt

members.



1. A spinal orthosis (100), comprising:

a rear panel ( 112) having first and second sides;

a first belt member ( 114) having a first end secured to the first side of the rear panel

( 112) and a second end (123) having a foldable portion (122) adapted to fold over a

first surface (226) of the first belt member ( 114) and secure to the first surface to

reduce a length of the first belt member ( 114);

a second belt member ( 116) having a first end secured to the second side of the rear

panel ( 112) and a second end (125) having a foldable portion (124) adapted to fold

over a first surface (226) of the second belt member ( 116) and secure to the first

surface (226) to reduce a length of the second belt member ( 116);

first and second front closures (126, 128) are securable to the second ends (123, 125)

of the first and second belt members ( 114, 116), respectively, and arranged for

removably securing to one another to form a continuously circumferential loop with

the rear panel ( 112) and the first and second belt members ( 114, 116).

2 . The spinal orthosis as in any one of the preceding claims, wherein the first front

closure (126) includes a locking element (142) defined on a second side and arranged

to engage a corresponding slot (144, 146) defined on a first side by the second front

closure (128) for securing the first and second belt members ( 114, 116) to one

another.

3 . The spinal orthosis as in any one of the preceding claims, wherein the first front

closure (126) defines a pocket (138) along a first side and configured and

dimensioned for inserting at least a finger thereinto for locating a second end of the

first front closure (126) relative to the second end of the second front closure (128).

4 . The spinal orthosis as in any one of the preceding claims, wherein the first front

closure (126) defines first and second clamping sections ( 160, 162) arranged to

removably secure to opposed sides of the foldable portion (122) of the first belt

member ( 114).



5 . The spinal orthosis as in any one of the preceding claims, wherein the rear panel

(112) includes a closure system having at least one tensioning element ( 118) with a

handle (130), the at least one tensioning element (118) extending from the closure

system and the handle (130) is removably securable to a first surface (156) of the first

front closure (126).

6 . The spinal orthosis as in any one of the preceding claims, further comprising a

rigid plate (164) having a connector (172, 174) removably securing to an inner side of

the rear panel (112).

7 . The spinal orthosis as in any one of the preceding claims, wherein the rear panel

(112) includes a closure system and a stretchable cover (202) extending from the first

and second sides, the cover (202) stretching or retracting over a variable distance

according to adjustment of the closure system (112).

8 . The spinal orthosis as in any one of the preceding claims, wherein the rear panel

(112) includes a cover (202) stretchable over a variable distance (D) defined between

the first and second sides thereof, the first and second belt members ( 114, 116)

formed from a substantially non-stretchable material such that pulling the second ends

of the first and second belt members (114, 116) causes the variable distance (D) to

increase, and releasing the second ends (123, 125) causes the cover (202) to retract to

a predetermined distance (D).

9 . The spinal orthosis as in any one of the preceding claims, wherein the rear panel

(112) includes a closure system and a first end of an elongate tensioning element

( 118) engages the closure system and a handle (130) secures to a second end of the

tensioning element (118), the first belt member (114) forming a channel (206)

including a first opening (214) proximate the closure system (112) and a second

opening (216), the channel (206) being formed between first and second surfaces

(204, 214) of the first belt member (114) such that the tensioning element (118) enters

the channel (206) at the first opening (214) and exits by the second opening (216)

such that the second end of the tensioning element (118) extends beyond the second

opening (216).



10. The spinal orthosis as in any one of the preceding claims, wherein the second

ends (123, 125) of the first and second belt members ( 114, 116) each include fasteners

extending from an outer side of the spinal orthosis for securing to a surface (226) of

the first and second belt members ( 114, 116) on the outer side of the spinal orthosis.

11. The spinal orthosis as in any one of the preceding claims, wherein the first and

second belt members ( 114, 116) have a thickness in the range of 1.5 to 2.5 mm.

12. A kit for sizing a spinal orthosis including a rear panel ( 112) having first and

second sides, a first belt member ( 114) having a first end secured to the first side of

the rear panel ( 112) and a resizable second end, and a second belt member ( 116)

having a first end secured to the second side of the rear panel and a resizable second

end, the kit comprising:

a sizing device ( 176, 178, 180, 182, 188) having first and second positioning elements

(176, 178, 192, 194) for establishing a clearance defined by a predetermined distance

(A) between the second ends of the first and second belt members ( 114, 116).

13. The kit of claim 12, wherein the first and second positioning elements are first and

second rods ( 176, 178) spaced apart by a cord ( 180, 182) having a length extending

the predetermined distance (A) between the first and second rods (176, 178).

14. The kit of claim 12, wherein the sizing device ( 188) is a board having a main

portion (190) and the first and second positioning elements ( 192, 194) extend from the

main portion (190), the first and second positioning elements ( 192, 194) are spaced

apart by a center section ( 196) with a width (A) forming the predetermined distance,

first and second grooves (198, 200) are formed by the board ( 188) and separate the

first and second positioning elements ( 192, 194), respectively, from the center section

(196).

15. The kit as in claims 12, 13 or 14, further comprising first and second belt

expanders (268) arranged for securing to the second end (123, 125) of the first and

second belt members ( 114, 116), the first and second belt expanders (268) having first



and second ends (270, 272) each bearing fasteners for securing to the first and second

belt members ( 114, 116).

16. A method for resizing a spinal orthosis including a rear panel having first and

second sides, a first belt member having a first end secured to the first side of the rear

panel and a resizable second end, and a second belt member having a first end secured

to the second side of the rear panel and a resizable second end, the method comprising

the steps of:

using a sizing device (176, 178, 180, 182, 188) having first and second positioning

elements (176, 178, 192, 194) for establishing a predetermined distance (A) between

the second ends (123, 125) of the first and second belt members ( 114, 116).

17. The method of claim 16, further comprising:

extending a portion of the second end (123) of the first belt member ( 114) over the

first positioning element ( 176, 192) to determine a resized length of the first belt

member ( 114) between the rear panel ( 112) and the first positioning element (176,

192).

18 . The method of claim 17, further comprising:

securing the second end (123) of the first belt member ( 114) over a peripheral surface

of the first belt member ( 114) to retain the resized length of the first belt member

( 114) and form a foldable portion (122) of the first belt member ( 114);

removing the sizing device ( 176, 178, 180, 182, 188) from the first belt member ( 114)

after the resized length is established.

19. The method of claim 18, further comprising:

securing a first front closure (126) to the foldable portion (122) of the first belt

member ( 114).



20. The method of claim 17, further comprising:

extending a portion of the second end of the second belt member ( 116) over the

second positioning element (178, 194) to determine a resized length of the second belt

member ( 116) between the rear panel ( 112) and the second positioning element (178,

194);

tensioning both the first and second belt members ( 114, 116) by pulling the second

ends (123, 125) away from the first and second positioning elements (176, 178, 192,

194) and toward the rear panel ( 112).
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Thi s Internati onal Searchi ng Authori t y found mul t i pl e (groups of)
i nventi ons i n thi s i nternati onal appl i cati on , as fol l ows :

1. cl aims : 1-11

A spi nal orthosi s compri si ng: a rear panel i nterconnecti ng
f i rst and second bel t members and f i rst and second front
cl osures whi ch are securabl e t o second ends of the f i rst and
second bel t members , respecti vely, and arranged for
removably securi ng t o one another t o form a conti nuously
ci rcumferenti al l oop wi t h the rear panel and the two bel t
members ,
sol v i ng the probl em of provi di ng a spi nal orthosi s formi ng a
ci rcumferenti al l oop.

2 . cl aims : 12-20

A ki t compri si ng a spi nal orthosi s wi t h a rear panel
i nterconnecti ng f i rst and second bel t members , and a si zi ng
devi ce havi ng f i rst and second posi t i oni ng el ements for
establ i shi ng a cl earance of a predetermi ned di stance between
ends of the f i rst and second bel t members ,
and

A method for resi zi ng a spi nal orthosi s wi t h a rear panel
i nterconnecti ng f i rst and second bel t members , by means of a
si zi ng devi ce havi ng f i rst and second posi t i oni ng el ements
for establ i shi ng a cl earance of a predetermi ned di stance
between ends of the f i rst and second bel t members ,
sol v i ng the probl em of ensuri ng a cl earance of a
predetermi ned di stance.
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