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ORTHOPEDIC DEVICE FOR TREATING OSTEOARTHRITIS OF THE KNEE

[1] Field of the Disclosure

[2] The disclosure relates to orthopedic devices, and more particularly to a knee

brace or wrap arranged for unloading a knee for treatment of osteoarthritis.

[3] Background

[4] Known orthopedic devices are used for providing stability, protection, support,

rehabilitation and/or unloading a portion of the human anatomy. These devices,

however, are often considered as being physically bulky, heavy, and costly requiring

numerous manufacturing processes to be produced.

[5] An example of an orthopedic device is a knee brace. As is well understood,

knee braces are widely used to treat a variety of knee infirmities. Such braces may be

configured to impart forces or leverage on the limbs surrounding the knee joint to

relieve compressive forces within a portion of the knee joint, or to reduce the load on

that portion of the knee. If knee ligaments are weak and infirm, a knee brace may

stabilize, protect, support, unload, and/or rehabilitate the knee.

[6] The knee is acknowledged as one of the weakest joints in the body and serves

as the articulating joint between the thigh and calf muscle groups. The knee is held

together primarily by small but powerful ligaments. Knee instability arising out of

cartilage damage, ligament strain, and other causes is relatively commonplace since

the knee joint is subjected to significant loads during the course of almost any

physical activity requiring legs.

[7] A healthy knee has an even distribution of pressure in both its medial and

lateral compartments. It is normal for a person with a healthy knee to place a varus

moment on the knee when standing so pressure between the medial and lateral

compartments is uneven but still natural.

[8] Compartmental osteoarthritis is a problematic knee infirmity, and may arise

when there is a persistent uneven distribution of pressure in one of the medial and

lateral compartments of the knee. Compartmental osteoarthritis can be caused by

injury, obesity, misalignment of the knee, or due to aging of the knee. A major

problem resulting from osteoarthritis is that smooth cartilage lining the inside of the

knee wears away. This leads to a narrowing of the joint space due to the development

of cysts and erosions in the bone ends. Because of the narrowing of the joint, bone

comes directly in contact with bone, and an uneven distribution of pressure develops



across the knee, which may cause the formation of bone spurs around the joint. All of

these changes ultimately lead to increasing pain and stiffness of the joint.

[9] While there are no cures to osteoarthritis, there are many treatments.

Individuals who have a diagnosis of isolated lateral or medial compartmental

osteoarthritis of the knee are confronted with a variety of treatment options such as

medications, surgery, and nonsurgical interventions. Nonsurgical interventions

include using canes, lateral shoe wedges, and knee braces.

[10] Knee bracing is useful in providing compartment pain relief by reducing the

load on the compartment through applying an opposing external valgus or varus

moment about the knee joint. Unloading knee braces have been shown to significantly

reduce osteoarthritis knee pain while improving knee function. U.S. patent

5,277,698, granted January 11, 1994, describes a brace having rigid upper and lower

cuffs connected to one another by a hinge assembly, and a diagonal or helical

dynamic force strap arranged to generate a three-point leverage system that unloads a

compartment of the knee. Alternatively, U.S. patent 7,198,610, granted April 3, 2007,

describes a variation of the three-point leverage system in U.S. patent 5,277,698,

including flexible uprights connected by a hinge assembly, and dual dynamic force

straps used to disperse counterforces across two points of contact on a leg to unload a

compartment of the knee.

[11] Individuals suffering from osteoarthritis of the knee have varying degrees of

discomfort and undergo stages of worsening osteoarthritis. Many of the known

unloading braces may be too aggressive, unnecessary for individuals with minor

osteoarthritis, moderate or mild knee ligament instabilities, and may require cost-

effective solutions. Rather than significant forces urged on the knee by a dynamic

unloading strap, the individuals require a combination of support on the knee with

some unloading capabilities. Such individuals may require a streamlined brace that is

durable while having minimal impact on activities and clothing selections. It is yet

further desirable that the knee brace has lightweight shells and the brace can be

moderately adjusted for differences in patient anatomy and accommodate a wide

range of varus/valgus alignments enabling on-the-fly adjustability for unloading force

and compressive forces on the leg and knee.

[12] Various soft-good or sleeve braces exist to assist persons with damaged

muscle tissue, cartilage and ligaments in the knee area, but few treat osteoarthritis of

the knee, particularly with a dynamic force strap. The sleeve braces often rely on



elasticity of the sleeve to snugly hold the knee by enclosing the knee in either a

tubular configuration or a wrap-type brace that is openable and wraps about the knee

to form a tubular configuration.

[13] An advantage of the soft braces is that the tubular configuration may apply

radial compression to the knee, and straps may increase the radial compression on the

knee. Disadvantages occur in that the stretchability of the soft braces may be too

tight, and either is too restrictive or insufficiently restrictive to movement. Various

strapping arrangements have been proposed that attempt to cure the deficiencies but

many lack flexibility in strapping along various portions of the leg and insufficiently

accommodate a wearer's leg anatomy.

[14] Few knee braces have been able to harmonize effective unloading of the knee

in combination with a sleeve-type brace without the necessity of a substantial frame

system. In the instance of a dynamic force strap, it has been difficult to present a

solution that mitigates rotation and migration of the sleeve from unloading of the knee

by a dynamic force strap, while providing therapeutic compression and augmenting

the dynamic force strap.

[15] Summary

[16] It is among the obj ects of the orthopedic device of the disclosure to provide a

knee brace of the unloading type which harmonizes the use of a dynamic force strap

with a sleeve-type brace to unload a knee having osteoarthritis while resisting rotation

caused by the dynamic force strap and attendant use of the knee brace, and affording

sufficient compression about the leg and knee with sufficient adjustability and

accommodation to various unique anatomies.

[17] The compressive support offered by the sleeve-type brace is most effective at

improving stability of the knee and is maximized in full flexion since most

compression occurs in full flexion. Indeed, the compression is most effective when

the force strap is least effective in full flexion, and is less effective when the force

strap is most effective in full extension. By trading in effectiveness depending on

extension and flexion, the sleeve-type brace and the force strap are able to improve

the efficacy of unloading a knee and providing requisite support over the stages of a

person's gait in a simple and low cost manner.

[18] The orthopedic device is generally provided for low active users with mild-to-

moderate symptoms of unicompartmental osteoarthritis, although it is not limited to

such use. The closure system of the orthopedic device is provided to assist patients



with poor hand strength or dexterity. The orthopedic device has a wrap-around design

arranged for easily wrapping about a wearer's leg, and enables a simple donning

procedure. Unloading of the wearer's knee by the orthopedic device is achieved by a

dynamic force strap which is simple to adjust and provides gentle force applied to the

knee.

[19] In an embodiment, the orthopedic device includes a first panel defining

opposed first and second sides, and a second panel having a first end secured to the

first side of the first panel along a seam, and a second end securable to the second side

of the first panel at a location site. A first strap has a first end secured to the first side

of the first panel along the seam and overlies the second panel, and a second end

securable to the second side of the first panel at the location site.

[20] A dynamic force strap helically extends between upper and lower portions of

the orthopedic device and connects to the first panel. A hinge assembly secures to the

first panel and extends between upper and lower portions of the orthopedic device.

The dynamic force strap has first and second ends securing to first and second frames

of the hinge assembly spaced apart by first and second struts connected to one another

by a hinge.

[21] The first strap preferably extends obliquely from the seam and relative to the

first panel. The seam defines a profile with at least one curved segment, and the first

strap is located along the curved segment. A second strap preferably extends from a

lower portion of the seam and the first strap extends from an upper portion of the

seam at an oblique angle relative to the second strap. A lower edge of the first strap

may extend in a substantially straight direction from the first panel and an upper edge

of the first strap may extend at an oblique angle relative to the first panel. A clearance

may be defined between the first and second straps, and the clearance is greatest in

height at the seam and tapers in height toward second ends of the first and second

straps. The first strap may have a longer length than a length of the second strap.

[22] The second panel preferably defines at least one flap located at the second end.

The at least one flap may include fastener material for engaging corresponding

fastener material located at a second side of the first panel. For example, the at least

one flap may comprise first and second flaps spaced apart by a gap so that a patella

opening is formed in combination with the second side of the first panel. The second

side of the first panel preferably defines first and second projecting portions spaced by

a notch combining with the gap to form the patella opening.



[23] According to an embodiment, in an open, flat configuration, the first flap is

located at least in part above the second end of the first strap, and the second flap is

located at least in part above the second end of the second strap relative to the upper

comer of the seam. In a closed, wrapped configuration, the first flap is located below

the second end of the first strap and borders the patella opening of the orthopedic

device. Tensioning of the first and second straps is arranged independently of

tensioning of the second panel via the first and second flaps. The first strap is

arranged to be secured to the second side of the first panel independently from the

second strap such that the first and second straps are separated by a clearance at the

seam. When tensioning the first and second flaps to secure to the second side of the

first panel, first and second edges of the second panel may slope downwardly and

upwardly from the upper and lower corners, respectively, toward the second side of

the first panel.

[24] The straps and the flaps have various spatial relationships enabling improved

tensioning of the straps and embrace over the leg and about the knee of the wearer.

[25] A method for securing an orthopedic device to a leg and about a knee may

involve using the orthopedic device by placing the orthopedic device in a flat

configuration posterior of the knee and leg; locating the seam along a posterior or a

second side of the knee and leg; wrapping the first panel from the seam about a first

side of the leg and knee; wrapping the second panel from the seam about a second

side of the leg and knee; securing a second end of the second panel to a second side of

the first panel; wrapping the first strap from the seam independently from the second

panel and securing a second end to the second side of the first panel and overlying at

least part of the second panel.

[26] The numerous advantages, features, and functions of embodiments of the

orthopedic device will become readily apparent and better understood in view of the

following description and accompanying drawings.

[27] Brief Description of the Drawings

[28] Fig. 1 is a front elevational view of an embodiment of the orthopedic device in

a closed configuration.

[29] Fig. 2 is a rear elevational view of the orthopedic device of Fig. 2 .

[30] Fig. 3 is a plan view of the outer side of the orthopedic device of Fig. 1 in an

open configuration.



[3 1] Fig. 4 is a plan view of the inner side of the orthopedic device of Fig. 1 in an

open configuration.

[32] Fig. 5 is an elevational view of a hinge assembly in the orthopedic device of

Fig. 1.

[33] Fig. 6 is a schematic view of a variation of a tab in the orthopedic device of

Fig. 1.

[34] Fig. 7 is a set of schematic views showing the method for donning the

orthopedic device of Fig. 1.

[35] Detailed Description of Various Embodiments

[36] A . Environment and Context

[37] An embodiment of an orthopedic device in a knee brace is provided to reduce

the effect of osteoarthritis in a knee j oint and/or stabilize a knee j oint weakened by

injury or other infirmities. Although the illustrated embodiments show a hinge

positioned on the medial side of the knee brace and the straps positioned on the lateral

side of the knee brace, it will be understood that the knee brace may be configured to

reduce or cure both medial and lateral knee j oint infirmities. The hinge may be

positioned on the lateral side of the knee brace and the straps may be positioned on

the medial side of the knee brace.

[38] The knee brace embodiments of the disclosure are adapted for a human knee

joint, and may be dimensioned to accommodate different types, shapes, and sizes of

human j oints, appendages, and other anatomical portions. Embodiments may be

provided to orient principal forces exerted by strap systems of the embodiments at any

desirable location to treat knee infirmities.

[39] While the disclosure is susceptible to various modifications and alternative

constructions, certain illustrative embodiments are in the drawings and are described

below. It should be understood, however, there is no intention to limit the disclosure

to the embodiments disclosed, but on the contrary, the invention covers all

modifications, alternative constructions, combinations, and equivalents falling within

the spirit and scope of the disclosure. It will be understood that, unless a term is

defined to possess a described meaning, there is no intent to limit the meaning of such

term, either expressly or indirectly, beyond its plain or ordinary meaning

[40] B . Definitions

[41] For ease of understanding the disclosed embodiments of an orthopedic device,

the anterior and posterior portions of the orthopedic device may be described



independently. Anterior and posterior portions of the orthopedic device function

together to support and stabilize anatomical portions of the user of the device.

[42] For further ease of understanding the embodiments of an orthopedic device as

disclosed, a description of a few terms, when used, is necessary. As used, the term

"proximal" has its ordinary meaning and refers to a location next to or near the point

of attachment or origin or a central point, or located toward the center of the body.

Likewise, the term "distal" has its ordinary meaning and refers to a location situated

away from the point of attachment or origin or a central point, or located away from

the center of the body. The term "posterior" also has its ordinary meaning and refers

to a location behind or to the rear of another location. Lastly, the term "anterior" has

its ordinary meaning and refers to a location ahead of or to the front of another

location.

[43] The terms "rigid" and "flexible" may distinguish characteristics of portions of

certain features of the orthopedic device. The term "rigid" should denote an element

of the device is devoid of flexibility. Within the context of frame or support members

or shells that are "rigid," it should indicate that they do not lose their overall shape

when force is applied, and they may break if bent with sufficient force. The term

"flexible" should denote that features are capable of repeated bending such that the

features may be bent into retained shapes or the features retain no general shape, but

continuously deform when force is applied.

[44] As for the term "semi-rigid," this term is used to connote properties of support

members or shells that provide support and are free-standing; however such support

members or shells may have a degree of flexibility or resiliency.

[45] Fastener material is used to denote any material or system for adjustably and

removably securing two pieces together. An exemplary fastener material is hook and

loop fastener material and any combination thereof.

[46] C . Description of Orthopedic Device Embodiments

[47] Referring to the embodiment of Figs. 1-4, an orthopedic device 10 is in a knee

brace and is both an unloading and sleeve type brace. The orthopedic device is not

limited to a knee brace, but its various features may be incorporated in other types of

orthopedic devices.

[48] As illustrated, the orthopedic device 10 has a first panel 12 defining opposed

first and second sides 13, 39. A second panel 14 having a first end 15 is secured to

the first side 13 of the first panel 12 along a seam 48, and a second end 27 is securable



to the second side 39 of the first panel 12 at a location site 56, 58, such as first and

second loop parts. The location site preferably includes fastener material and is

inelastic to inhibit rotational movement and stretching at the interface where the

second panel and first and seconds straps secure to the first panel. A first strap 20 has

a first end 2 1 secured to the first side 13 of the first panel 12 along the seam 48 and

overlies the second panel 14, and a second end 3 1 is securable to the second side 39 of

the first panel 12 at the location site 56, 58. A second strap 22 has a first end 23

secured to the first side 13 of the first panel 12 and extends from a lower portion of

the seam 48. The first strap 20 extends from an upper portion of the seam 48 at an

oblique angle 72 relative to an angle 74 of the second strap 22. The oblique angle 72

is also relative to the angle 70 of the edge 60 of the first panel 12 as the first strap 20

extends downwardly from the seam 48 and departs from the profile of the first panel.

[49] As shown in Fig. 3, in an open, flat configuration, the first flap 16 is at least in

part above the second end 3 1 of the first strap 20, and the second flap 18 is at least in

part above the second end 33 of the second strap 22 relative to the upper corner 133 of

the seam 48. In a closed, wrapped configuration depicted in Fig. 1, the first flap 26 is

below the second end 3 1 of the first strap 20 and borders a patella opening 44 of the

orthopedic device 10.

[50] Tensioning of the first and second straps 20, 22 is preferably arranged

independently of tensioning of the second panel 14 via the first and second flaps 16,

18. The first strap 20 is arranged to be secured to the second side 39 of the first panel

12 independently from the second strap 22 such that the first and second straps 20, 22

are separated by a clearance 80 at the seam 48.

[51] The independent tensioning of the first and second straps 20, 22 connotes that

the wrapping and tensioning of one of the straps does not impact the other strap. This

has the advantage of enabling more adjustment possibilities above and below the

knee, and reduces migration and rotation of the brace since one can tailor the

tensioning of each strap irrespective of the other.

[52] The first and second flaps 26, 28 are tensioned on the leg by securing to the

second side 39 of the first panel 12. The first and second edges 98, 102 of the second

panel 14 slope downwardly and upwardly from the upper and lower corners 133, 134,

respectively, toward the second side of the first panel 12.

[53] The second panel 14 is independent from the first and second straps, as it

secures and extends from the seam 48 freely without influence of the first and seconds



straps. The second panel is not secured to either of the first and second straps, and the

first and second straps only overlie the second panel when secured to the second side

of the first panel. The orientation of the second panel relative to the knee permits

dynamic support to the knee through compression, and the first and second edges 98,

102 are asymmetric to better conform to the leg anatomy rather than a uniformly

shaped panel.

[54] The combination of the first and second panels and first and second straps

enables a versatile knee brace without the necessity of additional straps that snugly

and compressively embrace the leg and knee of a wearer. The arrangement of the first

and second panel and the first and second straps enable wrapping about the leg and

knee without structural components and not restricting knee movement. Adjustment

of the straps enables initial easy and instantaneous application of the knee brace in the

right location and disposition, and further on the fly adjustment by the wearer.

[55] A dynamic force strap 24 helically extends between upper and lower portions

of the orthopedic device 10 and a hinge assembly 34 secured to the first panel 12 and

extending between upper and lower portions of the orthopedic device 10. The

dynamic force strap 24 has first and second ends securing to first and second frames

112, 114 of the hinge assembly 34 spaced apart by first and second struts 108, 110

connected to one another by a hinge 106. The first and second struts 108, 110 are

preferably malleable to allow a clinician to modify the orthopedic device according to

specific anatomy of a wearer.

[56] The dynamic force strap 24 extends obliquely or helically about the first panel

12, second panel 14 and the first and second straps 20, 22 at a generic angle or

orientation 76, but it is understood the angle may be adjusted according to the

anatomy of a wearer of the knee brace. The dynamic force strap is preferably

inelastic.

[57] The first panel 12 defines first and second pockets 36, 38 for removably

receiving the first and second frames 112, 114. Access to the pockets 36, 38 is

preferably available from the outer side OS of the orthopedic device, but may be

configured for access from the inside side IS. The pockets 36, 38 are preferably

formed from inelastic material secured to the first panel 12 preferably elastic and

stretchable. The inelastic material of the pockets 36, 38 minimizes movement of the

first and second frame 112, 114, particularly when the dynamic force strap 24 is



tensioned. The outer surface of the pockets 36, 38 may include slits 77, 78 for

accommodating extension of the dynamic force strap.

[58] The inner side of the panel may include a frictional feature 128, such as

silicone, arranged in combination with the first and second frames 112, 114 to

mitigate rotation of the brace on the leg of a wearer. The frictional feature 128 may

take a variety of shapes and patterns. For example, Fig. 4 shows how the frictional

feature 128 generally corresponds to the profile of the first and second frames, and the

base of projecting portions 40, 42 of the first panel 12.

[59] Fig. 5 illustrates a first bracket 68 is rotatably secured to the first frame 112 by

a swivel 116, and a second bracket 118 is releasably and rotatably secured to the

second frame 114 by an opening 120. The first and second ends of the dynamic force

strap 24 secure to the first and second brackets 68, 118, respectively, such that the

first end 52 loops around the first bracket 68 and secures to the length 50 of the

dynamic force strap 24 including fastener material. The first end 52 may include a

tip 96 and a main segment 94 on an outer side of the strap 24, and fastener material on

the inner side for securing to the length 50 of the strap 24.

[60] The hinge assembly and the dynamic force strap may be arranged under U.S.

patent application publication 2014/0214016, published July 31, 2014, and U.S.

patent application publication 2014/0194801, published July 10, 2014.

[61] As shown in Fig. 2, the hinge assembly 34 is on the lateral side L of the leg,

and the dynamic force strap 24 preferably extends from the lateral side L of the brace

at the lower leg LL, posterior of the knee K to the medial side M, and reaching across

the upper leg UL to secure to the lateral side L of the hinge assembly. In this

arrangement, the dynamic force strap is adapted to unload the lateral compartment of

the knee. The knee brace may be modified by reversal of the dynamic force strap to

treat medial compartmental osteoarthritis of the knee. For example, the hinge is place

medially for medial compartment osteoarthritis and laterally for lateral compartment

osteoarthritis, with the hinge preferably being placed slightly above the mid-point of

the patella. While only one dynamic force strap is shown, the knee brace may be

modified to accommodate two dynamic force straps, as taught in U.S. 7,198,610.

[62] Reverting to the open configuration in Figs. 3 and 4, the seam 48 defines a

profile 92 with at least one curved segment and the first strap 20 along the curved

segment. Fig. 2 exemplifies how the seam 48 preferably extends on the lateral side of

the medial-lateral plane on the posterior of the knee brace to enable longer first and



second straps and the second panel for providing enhanced compression. The seam

48 preferably is located just past the pockets 36, 38 so the first and second frames

112, 114 may serve as an anchor to the first panel and improves tensioning of the first

and second straps and the second panel.

[63] A lower edge of the first strap 20 extends in a substantially straight direction

from the first panel 12 and an upper edge of the first strap 20 preferably extends at an

oblique angle relative to the first panel 12. The clearance 80 is defined between the

first and second straps 20, 22 such that the clearance 80 is preferably greatest in

height at the seam and tapers in height toward second ends 31, 33 of the first and

second straps 20, 22.

[64] The geometry of the first and second straps 20, 22 advantageously improve

securing the knee brace on the wearer by including geometries that accommodate the

anatomy of the wearer and enable dynamic support of the knee through compression

and between flexion and extension. The first strap 20 has a longer length LI than a

length L2 of the second strap 22 and the first strap 20 has an asymmetric width W l

decreasing from the seam 48 to the second end 31. The second strap 22 may have a

symmetric or an asymmetric width W2 decreasing from the seam 48 to the second end

33. The seam 48 may have a curved profile 92, and an inflection point 93 of the

curved profile 92 is located cross the clearance 80 at the seam 48.

[65] A first strap tab 30 depends from the second edge 3 1 of the first strap 20, and

the first strap tab 30 defines a handle 121 on a first side and a fastener material on a

second side for securing to the location site 56, 58 on the first panel 12. The handle

121 may comprise a plastic, rubber or other suitable material for gripping and

grasping. The second strap tab 32 of the second strap 22, and the tabs 26, 28 of the

first and second flaps 16, 18 may be similarly formed and sized the same, and include

fastener material 88, 90. The handle 121 may be secured to one of the first and

second straps and first and second tabs by an edgebind or stitching 122 that is elastic

or inelastic.

[66] Referring to Fig. 6, a variation of the handle includes an opening 126 at the

tabs, either reinforced with a handle or cut into the material forming the straps and

flaps.

[67] The second panel 14 is geometrically arranged to improve accommodation to

the anatomy of wearer, provide effective compression of the knee dynamically

between flexion and extension, and reduce migration and rotation of the brace. The



second panel 14 is preferably secured to the entire seam 48 and an edge of the first

side 13 of the first panel 12. The second panel 14 may taper in height H I from upper

and lower corners 133, 134 of the seam 48.The second panel 14 has a maximum

height between upper and lower corners 133, 134 of the seam 48, the seam 48 having

a profile 92 with a curved segment convex at the first end 15 of the second panel 14.

[68] The first and second flaps 26, 28 are below and above upper and lower corners

133, 134, respectively, of the seam 48. The first and second flaps 26, 28 are

preferably spaced apart by gap 86 so the patella opening 44 is formed in combination

with the projecting portions 40, 42 spaced by a notch 54 of the first panel 12. The

arrangement of the first and second flaps 26, 28 improves patella stability particularly

since each of the first and second flaps 26, 28 can be individually tightened above and

below the patella of the knee K . The first and second flaps 26, 28 may extend in first

and second directions Dl, D2 different from one another.

[69] The first and second edges 98, 102 of the second panel 14 may extend from

the seam 48 arranged at first and second angles 100, 104 oriented differently from one

another. The first and second edges 98, 102 may define a curvature extending to one

of first and second flaps 26, 28 at the second end 27 of the second panel 14. Each of

the first and second flaps 26, 28 includes fastener material 82, 84 for engaging

corresponding fastener material at the location sites 56, 58 of the first panel 12.

[70] At least one of the first and second flaps 26, 28 includes indicia 132

corresponding to indicia 130 on the second side 39 of the first panel 12. The indicia

are depicted with geometrical patterns and may be appropriately colored according to

the respective location sites and tabs of the second panel and first and second straps.

Other suitable indicia may identify the preferable locations for securing the tabs.

[71] The first and second panels and the first and second straps are preferably

formed from an elastic material. The elasticity of the material forming the panels and

straps improve the radial compression on the leg and enable dynamic support to the

knee when the compression peaks in full flexion of the knee. The edge binding 60 of

the first panel edge 61, the edge binding 62 of the first strap edge 61, the edge binding

64 of the second strap edge 63, and the second panel edge binding 66 may likewise be

elastic as with the other components.

[72] The material used for first and second panels, straps is preferably a laminated

Lycra-type material, laminated with net glue for optimized breathability. Material for

pockets is laminated textured Lycra (outside) and loop material(inside). The textured



Lycra is preferably chosen for look and the loop material on the inside is arranged to

close the pockets.

[73] Referring to Fig. 7, a method is shown for securing the orthopedic device to a

leg and about a knee. The method includes placing the orthopedic device 10 in a flat

configuration posterior of the knee and leg. The seam 48 is positioned along posterior

and lateral sides of the knee and leg, and the hinge assembly 34 is on the medial side

of the knee. The first panel 12 is wrapped from the seam 48 about the lateral side of

the leg and knee. The second panel 14 is wrapped from the seam 48 about the lateral

side of the leg and knee, and the second end 27 of the second panel 14 is secured to a

second side 39 of the first panel 12. The second flap 18 is preferably below the knee

and secured to the first panel before the first flap. The first flap 26 is then secured to

the second side of the first panel 12 by angling the first flap at an oblique angle

toward the second side of the first panel 12 from an upper corner 133 of the seam 48.

[74] The second strap 22 is wrapped about the leg and secured to the second side of

the first panel 12 independently from the first strap 20 preferably before securing the

first strap 20. The first strap 20 is then wrapped from the seam 48 independently from

the second panel 14 and secured on a second end 3 1 to the second side 39 of the first

panel 12 while overlying at least part of the second panel 14.

[75] The dynamic force strap 24 is secured to one of upper and lower portions of

the orthopedic device 10, and helically between the upper and lower portions of the

orthopedic device over at least the posterior side of the knee, while securing to the

hinge assembly 34 above and below the knee K, preferably at the first and second

frame 112, 114. The dynamic force strap 24 is preferably looped about a first bracket

68 and rotatably secured to the first frame member 112 after the first strap 20 and the

second panel 14 are secured to the second side of the first panel 12.



CLAIMS

1. An orthopedic device (10), comprising:

a first panel (12) defining opposed first and second sides ( 13, 39);

a second panel (14) having a first end ( 15) secured to the first side ( 13) of the first

panel (12) along a seam (48), and a second end (27) securable to the second side (39)

of the first panel (12) at a location site (56);

a first strap (20) having a first end (21) secured to the first side (13) of the first panel

(12) along the seam (48) and overlying the second panel (14), and a second end (31)

securable to the second side (39) of the first panel (12) at the location site (56).

2 . The orthopedic device ( 10) of claim 1, further comprising a dynamic force strap

(24) helically extending between upper and lower portions of the orthopedic device

(10) and connecting to the first panel (12).

3 . The orthopedic device ( 10) of claim 1, further comprising a hinge assembly (34)

secured to the first panel (12) and extending between upper and lower portions of the

orthopedic device.

4 . The orthopedic device ( 10) of claim 1, wherein the first strap (20) extends

obliquely from the seam (48) and relative to the first panel (12).

5 . The orthopedic device ( 10) of claim 1, wherein the seam (48) defines a profile with

at least one curved segment, the first strap (20) located along the curved segment.

6 . The orthopedic device ( 10) of claim 1, further comprising a second strap (22)

extending from a lower portion of the seam (48) and the first strap (20) extending

from an upper portion of the seam (48) at an oblique angle relative to the second strap

(22).



7 . The orthopedic device ( 10) of claim 6, wherein a lower edge of the first strap (20)

extends in a substantially straight direction from the first panel and an upper edge of

the first strap (20) extends at an oblique angle relative to the first panel.

8 . The orthopedic device of claim 6, wherein a clearance (80) is defined between the

first and second straps, the clearance (80) is greatest in height at the seam (48) and

tapers in height toward second ends of the first and second straps. (20, 22).

9 . The orthopedic device of claim 6, wherein the first strap (20) has a longer length

than a length of the second strap (22).

10. The orthopedic device of claim 1, wherein the second panel defines at least one

flap ( 16, 18) located at the second end (27), the at least one flap ( 16, 18) including

fastener material for engaging corresponding fastener material located at a second

side of the first panel (12).

11. The orthopedic device of claim 10, wherein the at least one flap (16, 18) includes

first and second flaps spaced apart by a gap (86) so that a patella opening (44) is

formed in combination with the second side (39) of the first panel (12).

12. The orthopedic device of claim 11, wherein the second side (39) of the first panel

(12) defines first and second projecting portions (40, 42) spaced by a notch (54)

combining with the gap (86) to form the patella opening (44).

13. An orthopedic device ( 10), comprising:

a first panel (12) defining opposed first and second sides ( 13, 39);

a second panel (14) having a first end ( 15) secured to the first side ( 13) of the first

panel (12) along a seam (48) between upper and lower corners ( 133, 134) of the seam

(48), and a second end (27) defining at least one flap ( 16, 18) securable to the second

side (27) of the first panel (12) at a location site (56, 58);



a first strap (20) having a first end (21) secured to the first side (13) of the first panel

(12) and extending from an upper portion of the seam (48) including the upper corner

(133) of the seam (48) and overlying at least a portion of the second panel (14), and a

second end (3 1) securable to the second side (39) of the first panel (12) at the location

site (56, 58);

a second strap (22) having a first end secured to the first side of the first panel (12)

and extending from a lower portion of the seam (48) including the lower comer (134)

of the seam (48) and having a second end securable to the second side of the first

panel (12) at the location site (56, 58);

a dynamic force strap (24) helically extending between upper and lower portions of

the orthopedic device (10) and connecting to the first panel (12); and

a hinge assembly (34) secured to the first panel (12) and extending between upper and

lower portions of the orthopedic device ( 10), the dynamic force strap (24) has first

and second ends securing to first and second frames ( 112, 114) of the hinge assembly

(34) spaced apart by first and second struts ( 108, 110) connected to one another by a

hinge ( 106).

14. The orthopedic device (10) of claim 13, wherein the at least one flap (16, 18)

includes first and second flaps spaced apart by a gap (86) so that a patella opening

(44) is formed in combination with the second side (39) of the first panel (12).

15. A method for securing an orthopedic device to a leg and about a knee, the

orthopedic device (10) including a first panel (12) defining opposed first and second

sides, a second panel (14) having a first end secured to the first side of the first panel

along a seam (48) and a first strap (20) having a first end secured to the first side of

the first panel (12) and extending from the seam (48), the method comprising the

steps of:

placing the orthopedic device ( 10) in a flat configuration posterior of the knee and leg;

locating the seam (48) along a posterior or a second side of the knee and leg;



wrapping the first panel (12) from the seam (48) about a first side of the leg and knee;

wrapping the second panel (14) from the seam (48) about a second side of the leg and

knee;

securing a second end of the second panel (14) to a second side of the first panel (12);

wrapping the first strap (12) from the seam (48) independently from the second panel

(14) and securing a second end to the second side of the first panel (12) and overlying

at least part of the second panel (14).
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