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CIRCUMFERENTIAL WALKER

[000 1] FIELD OF THE INVENTION

[0002] The present invention relates generally to the field of orthopedic or

prosthetic devices and more specifically to a circumferential orthopedic device

that provides ease of donning, doffing, and adjusting with the benefits of

circumferential or wrap-around support and stabilization of the supported

limb. In particular, exemplary circumferential lower leg walkers are disclosed

that provide support and stabilization to the lower leg, ankle, and foot with

improved donning, removal, and tightening of the circumferential walkers

around the lower leg.

[0003] BACKGROUND

[0004] It is common that people, especially physically active and frail elderly

people, experience a variety of lower leg, ankle and foot injuries. For example,

sprains to the calcaneofibular and anterior tabofibular ligaments often afflict a

number of professional and amateur athletes. Other injuries can include

moderate to severe ankle sprains, stable foot and ankle fractures or other

trauma, such as surgery.

[0005] To aid in the proper healing and treatment of these and other lower leg

and foot injuries, or for post-operative and/or rehabilitation purposes, it is

necessary that the affected areas, as well as the surrounding tissue, be

stabilized and immobilized.

[0006] Physicians traditionally have treated, and still currently treat, injuries

affecting lower leg extremities and the foot by fitting the injured patient with

the well-known, molded plaster or resin cast, which is set around an inner

cotton or gauze lining. The placement of this type of cast around the lower leg

is time consuming, heavy, and costly. Further, this type of cast must not come

into contact with water, which makes patient bathing difficult and time

consuming. Additionally, if the cast needs to be removed for any reason, for

example inspection or physical therapy, a whole new cast must be prepared

and applied.



[0007] Alternatively, lower leg walkers provide stabilization and support of

the lower leg, including the ankle and foot, such that at least partial mobility

may be maintained while an injury to the lower leg, ankle, and/or foot is in the

process of healing. Further, in contrast to the molded plaster or resin cast, a

lower leg walker can be removed by the patient in order to bathe or for

inspection of the injured limb by a physician or practitioner.

[0008] Existing wrap-around or circumferential walkers can be bulky and

difficult and time consuming to don and doff. In particular, numerous straps

must be properly threaded through retaining rings and each strap individually

tightened in order to properly support and immobilize the limb.

[0009] Further, existing circumferential walkers do not provide a mechanism

for accommodating different sized lower legs, ankles, and feet of different

users. Thus, many different sized walkers are needed to accommodate

different sized users.

[0010] Alternatively, existing walkers may be of the one size fits all type, such

that the walkers are designed for an average sized lower leg, ankle, and foot,

but do not provide a comfortable fit for users that have larger or smaller than

average lower legs, ankles, and feet. Particularly, hard edges and surfaces of

existing walkers can cause pressure points that can cause users pain and

discomfort, and may also cause injury to a user.

[001 1] Accordingly, exemplary embodiments of a circumferential lower leg

walker that alleviate or eliminate the above mentioned drawbacks are

described herein.

[0012] SUMMARY

[0013] The orthopedic device described herein may be, in exemplary

embodiments, a lightweight, offloading, lower leg walker. It is also

contemplated that other orthopedic devices may utilize similar configurations

as described below.

[0014] The exemplary embodiments of a lower leg walker described herein

typically take the form of a circumferential type walker, which provides

support and stabilization to the lower leg by surrounding the lower leg, ankle,



and foot with an appropriate supporting superstructure. It will be recognized

that the features described herein may have applicability to other lower leg

walker configurations or other types of orthopedic devices.

[0015] In exemplary embodiments, various configurations of quick connect

tightening mechanisms are utilized to provide quick and easy adjustment of

the walkers in order to provide the desired amount of support and stabilization

to the lower leg.

[0016] Further exemplary embodiments of a lower leg walker described

herein may take the form of a hinged circumferential type walker, which

provides support and stabilization to the lower leg by surrounding the lower

leg, ankle, and foot with an appropriate supporting superstructure. It will be

recognized that the features described herein may have applicability to other

lower leg walker configurations or other types of prosthetic or orthopedic

devices.

[0017] In the exemplary embodiments, various configurations of an adjustable

hinge arrangement, expansion arrangements, and a quick connecting

arrangement are utilized to provide quick and easy adjustment of the walker in

order to provide the desired amount of support and stabilization to the lower

leg and to accommodate numerous different users or wearers having different

sized lower legs, ankles, and feet.

[0018] For example, an orthopedic device may include a first member

(posterior shell) and a second member (dorsal shell) corresponding to the first

member. An outsole portion may be attached or integrated with a plantar shell

portion of the posterior shell. The outsole may include one or more hinge

projections configured to engage one or more of a predetermined number of

correspondingly shaped receiving openings in a toe cover portion of the dorsal

shell in order to provide an adjustable hinge mechanism for the orthopedic

device.

[0019] The posterior shell may include wing portions extending along the

medial and lateral sides thereof. A flexible or resilient expansion joint may be

positioned in the posterior of the posterior shell between the wing portions or

between the wing portions and the posterior of the shell to provide a



mechanism to allow the wing portions to expand to accommodate larger sized

calves and lower legs. The expansion joint may also include flexible or

resilient edge portions that extend along the proximal terminal edges of the

posterior shell wing portions to reduce the likelihood of a pressure point or to

further accommodate users having larger sized lower legs.

[0020] The dorsal shell may also include a flexible or resilient edge portion

along the proximal terminal edge thereof to reduce the likelihood of a pressure

point or to further accommodate users having larger sized lower legs.

Alternatively, a living hinge may be formed along the edge portion of the

dorsal shell to allow the edge of the dorsal shell to flex to accommodate users

having larger sized lower legs and to reduce or eliminate pressure points.

[0021] The dorsal shell may also include a flexible or resilient portion or a

hinge positioned between a proximal and distal portion of the dorsal shell in

order to accommodate users having larger ankles and feet and to reduce or

eliminate the formation of a pressure point along the dorsal shell.

[0022] Quick-connecting buckle assemblies may be provided to allow a user

to quickly don and doff the orthopedic device. The quick-connecting buckle

assemblies may be utilized with traditional hook and loop fastener straps. The

user need only adjust the straps at the time of first use (or infrequently to

accommodate swelling or reduction of swelling of tissues), and henceforth,

each donning and doffing of the orthopedic device can be achieved via the use

of the quick-connecting buckle assemblies, thus eliminating time consuming

adjustment of numerous straps.

[0023] The numerous other advantages, features and functions of embodiments

of a circumferential walker having the features discussed herein will become

readily apparent and better understood in view of the following description and

accompanying drawings. The following description is not intended to limit the

scope of the orthopedic device, but instead merely provides exemplary

embodiments for ease of understanding.



[0024] BRIEF DESCRIPTION OF THE DRAWINGS

[0025] These and other features, aspects, and advantages of the present

invention will become better understood with regard to the following

description, appended claims, and accompanying drawings where:

[0026] Fig. 1 is a front side perspective view of an embodiment of a

circumferential walker according to the present disclosure;

[0027] Fig. 2 is a side view of the embodiment of Fig. 1;

[0028] Fig. 3 is an alternate side view of the embodiment of Fig. 1;

[0029] Fig. 4 is a partially exploded schematic view of the embodiment of Fig.

l ;

[0030] Fig. 5 is a schematic view of an alternate strap configuration for use

with the embodiment of Fig. 1;

[0031] Fig. 6 is a schematic view of an alternate strap configuration for use

with the embodiment of Fig. 1;

[0032] Fig. 7 is side perspective view of a variation of the embodiment of Fig.

1 utilizing the multi-loop strap adjuster shown in Fig. 4;

[0033] Fig. 8 is a partial sectional view of one of the straps shown in Fig. 7;

[0034] Fig. 9 is a side perspective view of another variation of the

embodiment of Fig. 1 utilizing an alternate quick connecting strap

configuration;

[0035] Fig. 10 is a side perspective view of a locking element of Fig. 9;

[0036] Fig. 11 is a cross-sectional view along plane 11-1 1 of the locking

element of Fig. 8;

[0037] Fig. 12 is a close-up isolated perspective view of a connecting

assembly of Fig. 9;

[0038] Fig. 13 is a perspective view of a strap of Fig. 9;

[0039] Fig. 14 is a perspective view of an embodiment of a hinged

circumferential walker in accordance with the present disclosure;



[0040] Fig. 15 is a perspective view of the walker of Fig. 14 with the straps

removed for clarity;

[0041] Fig. 16 is an expanded perspective view of the dorsal and posterior

shells of the walker of Figs. 14 and 15 with the straps removed;

[0042] Fig. 17 is a side view of the posterior shell shown in Figs. 14 and 15

with the straps removed;

[0043] Fig. 18 is a side cross-sectional view of the posterior shell shown in

Figs. 14 and 15 with the straps removed;

[0044] Fig. 19 is a partial side cross-sectional view of an embodiment of the

hinge between the dorsal shell and posterior shell of the walker of Figs. 14 and

15;

[0045] Fig. 20 is a side view showing the hinge action between the dorsal

shell and posterior shell of the walker of Figs. 14 and 15 with the straps

removed;

[0046] Figs. 2 1 and 22 are left and right side views of the walker of Fig. 14

showing the straps and buckle and strap retaining assemblies;

[0047] Fig. 23 is a rear view of the walker of Figs. 14 and 15 with the straps

removed;

[0048] Fig. 24 is a rear cross-sectional view of the walker of Figs. 14 and 15

with the straps removed;

[0049] Fig. 25 is a perspective view of a variation of the posterior shell of Fig.

14;

[0050] Fig. 26 is a bottom view of the posterior shell of Fig. 25;

[0051] Fig. 27 is a perspective view showing the bladders and padding of a

variation of the walker of Fig. 14;

[0052] Fig. 28 is a top view of the bladders of Fig. 27;

[0053] Fig. 29 is a side view of the posterior shell, bladders, and dorsal shell

of the variation shown in Fig. 27;



[0054] Fig. 30 is a top view of a variation of the bladders shown in Figs. 27-

28;

[0055] Fig. 3 1 is a perspective view of a further variation of the bladders for

use in a circumferential walker;

[0056] Fig. 32 is a top view of a variation of the bladders shown in Fig. 31;

[0057] Fig. 33 is a perspective view of a buckle assembly for use with the

various embodiments of a walker described herein;

[0058] Fig. 34 is a perspective view of the buckle assembly of Fig. 33 shown

in an open or release configuration;

[0059] Fig. 35 is a rear view of the buckle assembly shown in Fig. 33;

[0060] Fig. 36 is a close up view of an eyelet for use with the various

embodiments of a walker described herein to connect the buckle assembly

shown in Figs. 33-35 thereto;

[0061] Fig. 37 is a partial rear view of a variation of a posterior shell and

expansion mechanism for use with a hinged circumferential walker in

accordance with the present disclosure;

[0062] Fig. 38 is a partial cross-sectional view of the posterior shell of Fig. 37;

[0063] Fig. 39 is a partial front view of a variation of a dorsal shell, pump

assembly, and valve assembly for use with a hinged circumferential walker in

accordance with the present disclosure;

[0064] Fig. 40 is a partial cross-sectional view of the dorsal shell of Fig. 39;

[0065] Fig. 4 1 is a partial perspective view of another variation of a dorsal

shell for use with a hinged circumferential walker in accordance with the

present disclosure;

[0066] Fig. 42 is a partial perspective view of a variation of a hinge for use

with a hinged circumferential walker in accordance with the present

disclosure;



[0067] Fig. 43 is a partial perspective view of another variation of a hinge for

use with a hinged circumferential walker in accordance with the present

disclosure;

[0068] Fig. 44 is a partial cross-sectional view of another variation of a hinge

for use with a hinged circumferential walker in accordance with the present

disclosure;

[0069] Fig. 45 is a partial perspective view of another variation of a hinge for

use with a hinged circumferential walker in accordance with the present

disclosure;

[0070] Fig. 46 is a partial perspective view of another variation of a hinge for

use with a hinged circumferential walker in accordance with the present

disclosure;

[0071] Fig. 47 is a partial perspective view of another variation of a hinge for

use with a hinged circumferential walker in accordance with the present

disclosure;

[0072] Fig. 48 is a partial cross-sectional view of the arrangement shown in

Fig. 47;

[0073] Fig. 49 is a partial perspective view of another variation of a hinge for

use with a hinged circumferential walker in accordance with the present

disclosure;

[0074] Fig. 50 is a partial cross-sectional view of the arrangement shown in

Fig. 49;

[0075] Fig. 5 1 is a partial cross-sectional side view of another variation of a

hinge for use with a hinged circumferential walker in accordance with the

present disclosure;

[0076] Fig. 52 is a partial cross-sectional side view of another variation of a

hinge for use with a hinged circumferential walker in accordance with the

present disclosure;

[0077] Fig. 53 is an expanded partial cross-sectional side view of a variation

of the hinge shown in Fig. 52;



[0078] Fig. 54 is a perspective view of another embodiment of a

circumferential walker in accordance with the present disclosure;

[0079] Fig. 55 is an expanded view of the components of the circumferential

walker shown in Fig. 54;

[0080] Fig. 56 is a perspective view showing a strapping configuration for use

with the circumferential walker shown in Fig. 54;

[0081] Fig. 57 is a side view of the posterior and plantar shell components of

the circumferential walker shown in Fig. 54;

[0082] Fig. 58 is a rear view of the posterior and plantar shell components of

the circumferential walker shown in Fig. 54;

[0083] Fig. 59 is a front view of the posterior and plantar shell components of

the circumferential walker shown in Fig. 54;

[0084] Fig. 60 is a rear view of the dorsal shell component of the

circumferential walker shown in Fig. 54;

[0085] Fig. 6 1 is a front view of a pump assembly for use with the

circumferential walker shown in Fig. 54;

[0086] Fig. 62 is a cross-sectional view of the pump assembly shown in Fig.

61;

[0087] Fig. 63 is a front view of a liner for use with the circumferential walker

shown in Fig. 54.

[0088] It should be noted that the drawing figures are not necessarily drawn to

scale, but instead are drawn to provide a better understanding of the

components thereof, and are not intended to be limiting in scope, but rather to

provide exemplary illustrations. It should further be noted that the figures

illustrate exemplary embodiments of a circumferential walker and the

components thereof, and in no way limit the structures or configurations of a

circumferential walker and components thereof according to the present

disclosure.



[0089] DETAILED DESCRIPTION

[0090] A. Environment and Context

[0091] Exemplary embodiments of an orthopedic device are provided for use

in stabilizing and supporting the lower leg, foot, and ankle. Features that are

provided on one side of the device can easily be provided on the other side of

the device. In this manner, it is intended that the exemplary embodiments of

the orthopedic device described herein may be used on either right or left

lower legs, with any appropriate reconfiguration of components that is deemed

necessary for the proper fit and function of the device for the purpose of

supporting and stabilizing either the left or right lower leg.

[0092] In the exemplary embodiments of the orthopedic device described

herein, quick release strap mechanisms may be used to provide ease of

tightening the device. Exemplary quick release strap mechanisms are

described in U.S. patent no. 7,198,610, granted April 2007, commonly owned,

and herein incorporated in the entirety by reference.

[0093] The exemplary embodiments of the disclosure are adapted for

supporting and stabilizing the lower leg of human beings, and may be

dimensioned to accommodate different types, shapes and sizes of human joints

and appendages.

[0094] Exemplary materials and configurations for components of the

orthopedic device, such as sole portions and shell portions, are described in

detail in U.S. patent nos. 5,078,128, granted January 1992, 5,329,705, granted

July 1994, 5,378,223, granted January 3, 1995, 5,464,385, granted November

1995, and 5,761,834, granted June 1998, all assigned to Royce Medical Co.

and all incorporated herein in the entirety by reference. Additional exemplary

configurations and materials are described in detail in U.S. patent no.

7,303,538, granted December 2007, assigned to Ossur hf, and incorporated

herein in the entirety by reference.

[0095] For further ease of understanding the exemplary embodiments of an

orthopedic device as disclosed herein, a description of a few terms is

necessary. As used herein, the term "dorsal" has its ordinary meaning and



refers to the top surfaces of the foot, ankle and foreleg or shin. As used herein,

the term "plantar" has its ordinary meaning and refers to a bottom surface, such

as the bottom of a foot. As used herein, the term "proximal" has its ordinary

meaning and refers to a location that is closer to the heart than another location.

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

that is further from the heart than another location. The term "posterior" also

has its ordinary meaning and refers to a location that is behind or to the rear of

another location. Lastly, the term "anterior" has its ordinary meaning and

refers to a location that is ahead of or to the front of another location.

[0096] The terms "rigid," "flexible," and "resilient" may be used herein to

distinguish characteristics of portions of certain features of the orthopedic

device. The term "rigid" is intended to denote that an element of the device is

generally devoid of flexibility. Within the context of support members or

shells that are "rigid," it is intended to indicate that they do not lose their

overall shape when force is applied, and in fact they may break if bent with

sufficient force. On the other hand, the term "flexible" is intended to denote

that features are capable of repeated bending such that the features may be

bent into retained shapes or the features do not retain a general shape, but

continuously deform when force is applied. The term "resilient" is used to

qualify such flexible features as generally returning to an initial general shape

without permanent deformation. 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

some degree of flexibility or resiliency.

[0097] B. Detailed Description of Various Embodiments of a Circumferential

Walker

[0098] An exemplary embodiment of a circumferential lower leg walker 300

is shown in Figs. 1-3. As can be seen from the figures, this embodiment

includes complementary dorsal 302 and posterior 304 shells that are

selectively engageable with each other in order to provide easy access to the

interior of the device for ease of donning and doffing the device, in particular

for donning and doffing the device onto an injured limb.



[0099] The walker 300 is configured in an essentially two-piece or one-piece

construction to provide a sleek and low profile device for use in stabilizing

and supporting the lower leg and includes quick connect tightening

mechanisms that provide tightening of the walker about the lower leg.

Numerous advantages are obtained from such a configuration, such as lower

weight, and less opportunity for the device to catch on external objects or

clothing. Any weight savings will be a substantial benefit, as a user must

swing the mass of the walker, along with the leg, through the gait cycle.

Additionally, the ease with which the tightening mechanisms tighten the

walker will aid users who may have trouble manipulating numerous and more

complicated strap arrangements which require individual straps to be threaded

through D-rings or other similar retention members. In particular, elderly or

infirm persons will be able to properly tighten the walker with ease.

[00100] The walker 300 includes a semi-rigid, or substantially rigid shell

configuration that is formed to support and surround the lower leg, foot, and

ankle of a user. The shell configuration can extend from the foot and ankle up

along the shin and tibia of the lower leg to a desired point below the knee

joint. Exemplary suitable materials for forming the shells can include metals,

such as aluminum, carbon, composite materials, such as carbon fiber/epoxy

composites, glass fiber/epoxy composites, or suitable plastic materials, such as

thermoplastic or thermosetting polymers, fiber reinforced plastic, molded

chopped fibers, or any other suitable material. Other exemplary materials

include, but are not limited to, nylons, glass filled nylon, polypropylenes,

vinyls, polyvinyl chlorides, high density polyethylene, epoxies, urethanes, and

polyesters.

[00101] The shell configuration includes a unitary dorsal shell 302, a posterior

shell 304, and side shell portions 310 extending along the lateral and medial

sides of an outsole 312. The side shell portions 310 may extend around the

anterior of the walker 300 to define a toe protector portion. The outsole 312

can be formed with suitable tread or other friction enhancing characteristics,

and to provide the appropriate rocker sole type response associated with lower

leg walkers. Any suitable material may be utilized to form the outsole 312.



[00102] In order to further reduce the weight of the walker 300, and/or to

provide ventilation, material can be removed from areas of the shell portions

to provide clearance holes 314. The clearance holes 314 can be formed in any

of the shell portions and have any suitable size and/or shape.

[00103] In a variation, some or all of the clearance holes can be filled with a

liner or spacer fabric to provide aerated cushioning for the foot within the

walker. Exemplary spacer materials are described in detail in U.S. publication

nos. 2006/0135902, published June 2006, and 2007/0185425, published

August 2007, both incorporated herein in the entirety by reference. Such a

spacer fabric can provide additional comfort and a proper fit of the walker 1.

[00104] In the exemplary configuration of the walker 300 shown in Figs. 1-3,

each of the dorsal and posterior shells 302, 304 includes wing portions 306,

308 that extend from the respective shell portions towards the opposed shell

portion. The wing portions 306, 308 wrap around the leg in order to enclose

and support the leg. The dorsal shell wing portions 306 extend generally

towards the posterior of the walker 300 and the posterior shell wing portions

308 generally extend towards the anterior of the walker 300, such that

corresponding dorsal and posterior wing portions generally overlap each other

when the shells are brought together in a closed configuration. The wing

portions 306, 308 can also serve as anchor points for quick connect straps.

[00105] As can be seen in Figs. 1-4 eyelets 316 are formed in the wing portions

308 of the posterior shell 304 and in the side shell portions 310 for selectively

receiving and retaining a protruding portion of a strap 320 or buckle assembly

322. The eyelets 316 have a larger sized section for receiving a head 326 of a

protruding portion 324 of a strap or buckle assembly, and a reduced size

section that forms a seat 318. The seat 318 can be in the form of a slot for

engaging a reduced size section 328 of a protruding portion 324 of a strap or

buckle assembly.

[00106] The buckle assemblies 322 can be constructed in a similar

configuration and function in a similar manner as described in U.S. patent no.

7,198,610, incorporated by reference above.



[00107] As can be seen in particular in Figs. 1-4, one end of a strap 320 is

selectively securable to the posterior shell 304 via engagement of a protruding

portion 324 on the strap end with an eyelet 316 and seat 318 formed in the

dorsal shell. A similar protruding portion 324 is formed on a buckle assembly

322 for selective engagement with an eyelet 316 and seat 318 formed in the

opposed side of the posterior shell 304. Multiple eyelets 316 can be formed

along the posterior shell 304 and/or the side shell portions 310 for either use

with additional straps 320 or to provide alternative locations for the existing

straps 320. Exemplary connectors and receiver portions are described in detail

in U.S. publication nos. 2006/0135902, published June 2006, and

2007/0185425, published August 2007, both previously incorporated herein by

reference. It will be recognized that in place of the protruding portion and

eyelet, other suitable connection mechanisms, such as snap fasteners or hook

and loop fasteners, can be utilized.

[00108] The second end of the strap 320 includes a hook portion 332 and a loop

portion 334 for selective engagement with each other in a manner understood

by a skilled artisan. Specifically, the hook portion 332 and the loop portion

334 are configured such that the hooks of the hook portion 332 can releasably

engage the loops of the loop portion 334. Thus, the second end of the strap

320 can be inserted through a receiving loop 330 on the buckle assembly 322

and folded over and releasably secured to itself in order to set the strap length.

[00109] As an alternative to the hook 332 and loop 334 portions, a multi-loop

strap adjuster 342, shown in isolation in Fig. 4, and in Figs. 7 and 8, can be

used to provide the desired length adjustment of the straps.

[001 10] The setting of the strap length is done with both the strap 320 and the

buckle assembly 322 engaged with the respective seats 318 and the buckle

closed. In this manner, the length of the strap need only be set once, and from

this initial setting, the strap can be tightened and loosened via opening and

closing of the buckle assembly 322, and/or disengaging the protruding

portions 324 of the strap 320 and/or buckle assembly 322 from the respective

seat 318 and/or eyelet 3 16. Thus, a quick adjusting strapping system is



achieved that allows for quick tightening and loosening of the straps for entry

and removal of the lower leg, ankle, and foot from the walker 300.

[001 11] As shown in Figs. 1-3, at least two straps 320 are arranged to cross

from opposed sides of the posterior shell 304 over the dorsal shell 302 for

bringing the two shells closer together for tightening the walker around the

lower leg, ankle, and foot.

[001 12] An additional strap 320, having a slightly different configuration, is

shown in Figs. 1-4 as crossing over the dorsal aspect of the foot and dorsal

shell 302 in the region of the toes of the foot.

[001 13] The strap 320 in the toe region of the foot is similar to the other straps,

with the exception of an additional eyelet 316 and seat 318 formed in a

connecting element 336. The protruding portion 324 of the buckle assembly

322 is selectively engaged with the eyelet 316 and seat 318 formed in the

connecting element 336 to provide an additional quick release connection to

aid with tightening and loosening of the straps. It will be recognized that any

of the disclosed strap configurations can be substituted for any other disclosed

strap configuration. It will also be recognized that the eyelets 316 and the

protruding portions 324 can all be made to be interchangeably sized such that

the orientation of the straps 320 can be alternated from a leftward to a

rightward orientation, and vice versa.

[001 14] In a variation shown in Fig. 5, in place of either the hook 332 and loop

334 portions or the multi-loop strap adjuster 342, a manual or automatic self

winding element 338 can be provided in order to take up excess strap length

prior to closing the buckle assembly 322. Such an automatic self winding

mechanism can include a spring loaded element that is tensioned to draw in

the excess strap length prior to closing the buckle assembly 322. In this

manner, the additional step of manually adjusting the strap length, as

described above, can be eliminated, thus further easing the donning and

doffing of the walker, and the tightening of the straps.

[001 15] In yet another variation, as shown in Fig. 6, a protruding portion 324

can be attached to the second end of the strap for selective engagement with an

excess strap retention slot 340 formed in the dorsal 302 or posterior 304 shells.



Once the length of the strap has been adjusted, the excess strap length at the

second end of the strap can be prevented from excessive movement or

flapping by engaging the protruding portion 324 attached to the second end of

the strap with the excess strap retention slot 340. Thus, inadvertent loosening

of the strap can be prevented.

[001 16] As briefly mentioned above, a further variation of a circumferential

walker 400 utilizing a multi-loop strap adjuster 442 in place of hook and loop

portions on the strap 420 is shown in Figs. 7 and 8.

[001 17] The walker 400 is constructed in the manner discussed above with a

dorsal shell 402, a posterior shell 404, side shell portions 410, and an outsole

portion 412.

[001 18] In a variation from the embodiment discussed above, each of the straps

420 are anchored at a first end to the walker 400 along the posterior shell 404

via connecting elements 436, which can be permanently fixed to, or integrally

molded with the posterior shell 404. Of course, the straps may alternatively be

removably attached in a manner discussed above or below.

[001 19] As shown in Figs. 7 and 8, the second ends 446 of the straps 420 are

looped through a receiving loop 430 of a buckle assembly 422, wound around

the segments 444 of the multi-loop strap adjuster 442, and secured to the strap

420 itself via threading, ultrasonic welding, or any other suitable permanent or

non-permanent attachment method.

[00120] In use, a protruding portion 424 of the buckle assembly 422 is

removably secured to an eyelet and seat formed in the posterior shell 404, as

shown in Figs. 1-4 and discussed in detail above. Of course, the buckle

assembly 422 can be removably attached to the posterior shell 404 in any

suitable manner previously discussed. Once the buckle assembly is secured to

the posterior shell 404, the multi-loop strap adjuster 442 can be manipulated

via sliding along the main portion of the strap 420 to adjust the overall strap

length, similarly to the methods previously discussed.

[00121] Thus, as discussed above in detail, the length of the straps 420 need

only be adjusted once, and subsequent engagement and disengagement of the



straps 420 to tighten the walker 400 around the lower leg, ankle, and foot are

accomplished via the quick connect structure of the buckle assemblies 422,

which are removably connected to the posterior shell 404. This configuration

provides quicker and easier donning and doffing of the walker 400 for all

users and in particular for infirm or elderly persons.

[00122] Additionally, the straps can be set once by a clinician in a controlled

setting to a specified tightness such that the patient does not need to further

adjust the straps outside of the presence of the clinician. In order to prevent

the unauthorized adjustment of the straps outside of the presence of the

clinician, a removable and reusable clamp that can only be removed by the

clinician can be utilized to engage the straps such that the patient cannot

further adjust the length thereof. The straps can also include indicia to track

certain settings by way of the length of the strap.

[00123] If further adjustment of the strap lengths is necessary in order to

accommodate, for example, a decrease in swelling of the lower leg, ankle, and

foot, a patient can revisit the clinician for professional adjustment of the strap

lengths.

[00124] In further variations, the straps can be threaded through slots in the

dorsal shell in order to prevent the dorsal shell from migrating along the dorsal

aspect of the foot, ankle, and lower leg. Additionally, the straps may be

connected to or fed along the interior surfaces of the posterior shell in order to

provide a further low profile brace, with even less chance that the straps may

inadvertently catch on external objects and become damaged or loosened.

[00125] A further variation of the embodiment of Figs. 1-4 is shown in Figs. 9-

13 utilizing an alternative quick connecting strap configuration. As previously

discussed, a circumferential walker 500 includes a dorsal shell (not shown in

order to illustrate other features, see dorsal shells in Figs. 1-4 and 7), a

posterior shell 504, side shell portions 510, and an outsole 512. The side shell

portions 510 can wrap around the anterior portion of the walker 500 to form a

toe protector portion.

[00126] Similarly to the above discussed embodiments, a number of quick

connect strap assemblies are attached to the walker to provide quick and easy



tightening of the straps for providing the desired amount of support to the

lower leg, ankle, and foot. The quick connect strap assemblies also make

donning and doffing the walker easier for all users, in particular infirm or

elderly users.

[00127] As shown in Figs. 9 and 13, each strap 520 includes a first end having

a ratchet or toothed portion 534, and a second end that carries a buckle

assembly 522. The toothed portion 534 carries teeth that are oriented in a first

direction for corresponding engagement with complementary ratchet or

toothed portion 546 in a connecting assembly 536, which carries teeth that are

oriented in a second, opposed direction to the teeth on the first end of the strap

520.

[00128] The connector assembly 536 is shown in Figs. 9 and 12 and includes

the aforementioned toothed portion 546, a connecting element 538 (generally

in the form of a plate element) pivotally attached to the connector assembly

536 at pivot point 540, and a gap or slot 544 for receiving the excess strap at

the first end of the strap 520.

[00129] The first, toothed end 534 of the strap 520 is inserted under the

connecting element 538 via the gap or slot 544. The connecting element 538

acts as a lever that pivots about the pivot point 540 and includes an actuation

surface or actuation point 542, which can be actuated via the application of

pressure to rotate the connecting element 538 about the pivot point 540 in

order to increase the size of the gap or slot 544. This actuation of the

connecting element 538 can aid with inserting the first toothed end 534 of the

strap 520 into the gap or slot 544, or to release the engagement of the toothed

portion 534 of the strap 520 with the complementary shaped toothed portion

546 of the connecting assembly 536.

[00130] The connecting assembly 536 can be integrally formed with the

posterior 504 and side 510 shell portions, or it can be separately formed and

attached to the posterior 504 and side 510 shell portions in any suitable

manner, such as ultrasonic welding or the use of adhesives.

[00131] Referring again to Figs. 9 and 13, the second end of the strap 520

carries a buckle assembly 522 that includes a pivoting portion 530 that pivots



about the end of the strap 520 at pivot point 532. The pivoting portion also

includes a first locking protruding portion 524 and a second nose protruding

portion 526, each carried along one surface thereof.

[00132] The buckle assembly 522 is configured to selectively engage a locking

element 514, which is shown in Figs. 9-1 1. The locking element 514 can be

integrally formed with the posterior 504 and side 510 shell portions, or it can

be separately formed and attached to the posterior 504 and side 510 shell

portions in any suitable manner, such as ultrasonic welding or the use of

adhesives.

[00133] The locking element 514 includes nose 516 and locking 518 hooks that

provide selective engagement for the corresponding and complementary

shaped first locking protruding portion 524 and a second nose protruding

portion 526 carried on the buckle assembly 522.

[00134] In use, the user places the lower leg into the interior space of the

walker 500 defined between the dorsal and posterior 504 shells. Then, the

first toothed ends 534 of the straps 520 are inserted a short distance into the

gap or slot 544 of the connecting assemblies 536 to engage the straps 520

therewith. Next, the first locking protruding portion 524 and the second nose

protruding portion 526 carried on the buckle assemblies 522 are inserted and

engaged with the nose 5 16 and locking 518 hooks of the locking elements 514

such that the pivoting portions 530 are engaged with the locking elements 514

in a flush manner. Lastly, the first toothed ends 534 of the straps 520 are

further inserted into the gap or slot 544 of the connecting assemblies 536 in

order to provide the appropriate amount of tightening in order to provide the

desired amount of support and stabilization to the lower leg, ankle, and foot.

[00135] Of course, variations of these steps are contemplated. For example, the

first toothed ends 534 of the straps 520 can be further inserted into the gap or

slot 544 of the connecting assemblies 536 prior to engaging the pivoting

portions 530 with the locking elements 514. If such a step causes the straps

520 to be too tight, the straps 520 may be subsequently loosened a desired

amount by actuating the connecting element 538 to release the straps 520 in

order to achieve the desired amount of tightening and support.



[00136] As previously discussed, the strap lengths can thus be adjusted once,

and subsequent donning and doffing of the walker 500 does not require

readjustment of the strap lengths, but merely engagement of the pivoting

portions 530 with the locking elements 514 to provide a quick connecting

strap assembly.

[00137] As can be seen from the illustrations and the above discussion, the

dorsal and posterior shell configurations utilizing the quick connect strap

configurations provide low profile walkers that ease donning and doffing of

the walkers, and also eases tightening of the straps for adjustment.

[00138] Additional features, such as inflatable liners with integrally attached

pumps, which can provide compression therapy and/or aid with properly

fitting the walker to the lower leg, a foam midsole to control heel strike and

roll over, and or a fabric exterior covering for the shell portions or a sleep

cover accessory to aid with preventing undesired contact with the hard

surfaces of the walker may also be provided. Further, the midsole can be

formed with different materials or geometries to control heel strike, toe off,

and energy return. An integrated adjustable heel platform or wedge can also

be provided.

[00139] Additionally, the shell portions may be formed from appropriately

resilient materials or have particular resilient portions that allow the shell

portions to better conform to the geometry of the user's lower leg. In such a

case, the rigidity and stabilization for the support are provided via the

tightening of the quick connect strap configurations about the resilient

portions.

[00140] C. Detailed Description of a Hinged Circumferential Walker

[00141] As shown in Figs. 14-24, the hinged circumferential, clam-shell like

walker 1100 is configured in an essentially two-piece construction to provide a

sleek and low profile device for use in stabilizing and supporting the lower

leg. Numerous advantages are obtained from such a configuration, such as

lower weight, and less opportunity for the device to catch on external objects

or clothing. Any weight savings will be a substantial benefit, as a user must

swing the mass of the walker, along with the leg, through the gait cycle.



[00142] The walker 1100 includes a semi-rigid, or substantially rigid shell

configuration as previously described. The walker 1100 includes a posterior

shell 1118 that extends from a posterior side of the lower leg and ankle, along

the distal surface of the foot, and terminates in a plantar shell portion 1120 that

extends along the plantar surface of the foot. The posterior shell 1118

includes lateral and medial (first and second) wing portions 1134 that extend

partially around the lower leg, ankle, and foot from the posterior shell 1118 to

wrap around the leg in order to at least partially enclose and support the lower

leg.

[00143] A dorsal shell 1102 is correspondingly shaped to the posterior shell

1118 to at least partially surround or enclose the lower leg, ankle, and foot to

provide protection, support, and stabilization thereto. The walker 1100 can

thus be formed in a clamshell-like configuration to fully encase and protect the

lower leg, ankle, and foot. The dorsal shell 1102 is formed either in a single

piece or in multiple shell portions. In the exemplary embodiment, the dorsal

shell 1102 includes a proximal shell portion 1104 that is connected to a distal

shell portion 1106 via a flexible or resilient portion or hinge connection 1108.

[00144] The connecting portion 1108 may be a flexible or resilient material

positioned between the proximal and distal shell portions 1104, 1106 along the

dorsal surface of the ankle and/or foot of a user in order to provide a comfort

fit between the walker and the ridge of the foot and ankle. This connecting

portion may be formed via overmolding a different material onto the end

portions of the proximal and distal shell portions 1104, 1106 to form a flexible

or resilient expansion portion or mechanism. For example, the connecting

portion can be formed via a flexible plastic or elastomer, such as, for example,

ethylene vinyl acetate (EVA). Of course, any suitable flexible material may

be utilized, including silicone or natural or synthetic rubbers. Alternative

hinge mechanisms, such as pivot pins and sleeves, or piano or butterfly hinges,

can also be used.

[00145] Overmolds and overmolding techniques are described in detail in U.S.

patent nos. 5,951,504, granted September 14, 1999, 7,018,351, granted March

28, 2006, 7,288,076, granted October 30, 2007, and 7,31 1,686, granted



December 25, 2007, all commonly owned and incorporated herein in the

entirety by reference.

[00146] The connecting portion 1108 will reduce or eliminate the formation of

a pressure point along the dorsal surface of a user's lower leg, ankle, or foot.

Further, due to the flexible nature or resiliency of the connecting portion,

when the dorsal shell 1102 is closed around the user's lower leg, ankle, or

foot, different sized anatomies can be accommodated using the same sized

walker 1100. Additionally, the walker 1100 will automatically expand or

contract due to swelling or reduction of swelling of the lower leg, ankle, and

foot of a user.

[00147] As seen best in Figs. 15 and 16, the proximal portion of the distal shell

1106 extends proximally to create a narrow portion of the connecting portion

1108. In this manner, the distal shell 1106 provides a secure point for a strap

(discussed below) to extend over for transferring the closing force of the strap

through the distal dorsal shell portion 1106.

[00148] As best seen in Figs. 14, 16, 18, 21, and 22, the proximal portion 1104

of the dorsal shell 1102 includes a flexible or resilient edge 1110 along the

terminal portion thereof. The edge 1110 can be formed via overmolding as

discussed above. The edge 1110 can therefore act as an expansion mechanism

to flex to accommodate different sized lower legs of different users. The edge

1110 also reduces or eliminates pressure points along the edge of the dorsal

shell 1102. Therefore, a comfortable fit is achieved for numerous users having

different sized anatomies.

[00149] As shown in Figs. 14, 15, and 16, the distal portion 1106 of the dorsal

shell includes a toe cover or protector portion 1112 that is configured to

enclose the foot and toes of a wearer and provide protection thereto. The

anterior portion of the toe cover 1112 also includes receiving openings or slots

1114 formed therein to cooperate with one or more projections 1128 formed

along an extending toe portion 1126 of an outsole 1124 to form an adjustable

hinge point 1130 between the dorsal and posterior shells 1102, 1118. While

the projections 1128 and openings 1114 are shown to be elongated, any

suitable shape can be utilized. Additionally, while a single projection 1128



and opening 1114 is shown at any particular plane, it will be recognized that a

plurality of projections 1128 and openings 1114 can be provided at each plane.

[00150] The outsole 1124 can be integrally formed or attached along the

plantar shell portion 1122 of the posterior shell 1118, for example, via

overmolding as discussed above. The outsole can be formed from any suitable

material, for example, a shock absorbing or resilient material.

[00151] As best seen in Figs. 17 and 19, two projections 1128 are formed along

the extending toe portion 1126. It will be recognized that fewer or more

projections can be used to form the adjustable hinge point 1130. The

projections 1128 are formed with an enlarged portion and a reduced size

portion to have a snap configuration to be selectively engaged and disengaged

from the receiving openings 1114.

[00152] As best seen in Figs. 16, 18, and 19, four receiving openings 1114 are

formed in the anterior portion of the toe cover 1112 to selectively receive the

two projections 1128 therein in a snap configuration. With the configuration

of four receiving openings 1114 and two snap projections 1128, a user can

selectively reposition the projections 1128 in at least three distinct

configurations with the openings 1114 to adjust the height of the dorsal shell

1102 with respect to the plantar shell portion 1122 (a fourth configuration can

be formed by inserting the uppermost projection into the lower most opening).

Thus, the walker 1100 can be adjusted to accommodate swelling of the lower

leg, foot, and ankle, or to accommodate different sized users. As discussed

above, different numbers of projections and receiving openings can be utilized

to further adapt the walker 1100 to different anatomies.

[00153] As will be recognized, the positions of the projections 1128 and

openings 1114 can be altered, such that the projections extend from the toe

cover 1112 and the openings are formed in the extending toe portion 1126. In

an alternative variation, openings and projections can be positioned both on

the toe cover 1112 and the extending toe portion 1126 in a suitable

corresponding manner. Other various configurations of hinges 1130 are

discussed in detail below.



[00154] As shown in Figs. 18, 19, and 20, when the projections 1128 are

engaged with the receiving openings 1114, a hinge 1130 is formed to allow the

dorsal shell 1102 to be swung away from the posterior shell 1118 in a

clamshell-like manner. Due to the use of two projections 1128, and the

resiliency of the extending toe portion 1126, the dorsal shell 1102 is biased

towards the closed position shown in Fig. 18, such that the walker 1100 will

tend to automatically return to a closed configuration from the open

configuration shown in Fig. 20. This will aid with donning the walker 1100,

especially for infirm users.

[00155] It can be seen that a user can pull open the dorsal shell 1102 away from

the posterior shell 1118, via the hinge 1130, to allow insertion of the lower

leg, ankle, and foot into the walker 1100. Once the user has inserted their

lower leg into the walker 1100, they can remove the opening force from the

dorsal shell 1102, which will then tend to return to the closed configuration to

enclose the lower leg within the walker 1100. The user can then utilize a

connecting mechanism discussed below to apply pressure and support and to

maintain the walker 1100 in the closed configuration.

[00156] It can be seen in Figs. 14-24 that each of the dorsal and posterior shells

1102, 1118 include clearance holes 1132 defined therein. The clearance holes

1132 can be arranged in any suitable pattern. For example, some of the

clearance holes 1132 may be arranged in a substantially horizontal orientation

and some of the clearance holes 1132 may be arranged to be oriented

substantially in the proximal-distal direction. The clearance holes may be

oriented in the same or different directions or at the same angle or different

angles. The clearance holes 1132 can also reduce the weight of the walker

1100. Further, the clearance holes 1132 can act as vents to allow heat and

perspiration to pass from inside the walker 1100 to the exterior thereof.

Additionally, the clearance holes 1132 may also allow the dorsal and posterior

shells 1102, 1118 to have some resiliency to accommodate swelling of a limb

or users having different sizes of lower legs, ankles, and feet.

[00157] As best shown in Figs. 14, 16, 23, and 24, additional expansion

mechanisms are formed in the posterior shell 1118 to reduce or eliminate



pressure points and to accommodate users having different sizes of lower legs,

ankles, and feet. In particular, a flexible or resilient edge and expansion joint

1136 is formed along the edges of and between the posterior of the wing

portions 1134. The expansion joint 1136 can be formed having a larger

dimension at the proximal end and tapering down to a smaller dimension at

the distal end. The expansion joint 1136 can be overmolded as discussed

above. As shown, the expansion joint 1136 includes a number (any desired)

of expansion holes 1138 passing therethrough that can be arranged in any

suitable manner. The holes 1138 can have any desired shape or size and can

also act as vents.

[00158] Due to the resiliency or flexibility thereof, the expansion joint can

expand to accommodate swelling or different sized anatomies, and can reduce

or eliminate pressure points. Additionally, since the expansion joint 1136

extends along the posterior of the posterior shell 1118 between the wing

portions 1134, the flexibility or resiliency of the expansion joint, aided by the

expansion holes 1138, allows the proximal or upper portions of the wing

portions to expand away from each other to accommodate swelling of the limb

or users having different sized calves, without losing rigidity in the sagittal

plane (the plane dividing the walker 1100 into medial and lateral sides). Due

to the larger proximal end, the expansion joint allows more expansion between

the proximal portions of the wing portions 1134 than at distally spaced

positions of the wing portions 1134. The expansion joint and edges 1136 also

reduce or eliminate pressure points.

[00159] As shown in Fig. 24, the thickness of the proximal, anterior portions of

the wing portions 1134 can also be reduced with respect to the thickness of the

rest of the posterior shell 1118 such that the wing portions 1134 may more

easily expand to accommodate larger sized calves and lower legs.

[00160] Thus, in view of the above description, a walker 1100 has adjustability

and expansion capabilities to accommodate users having different sized

anatomies or swelling of the limb, and further to reduce or eliminate pressure

points to provide a circumferential walker that has a comfortable fit for many

different users.



[00161] The walker 1100 is also easy to use due to the quick connecting

mechanisms, described in detail below, that allow quick and easy engaging

and disengaging of straps to don and doff the walker 1100. The wing portions

1134 of the posterior shell 1118 include two pairs of eyelets 1140 that include

seats 1142. The eyelets 1140 and seats 1142 selectively engage projections on

strap retaining assemblies 1144 or buckle assemblies 1148. In this

configuration, with the toe hinge 1130 and a sufficiently rigid distal shell

portion 1106, it is only necessary to use two straps to close and secure the

walker 1100. Thus, the form of the walker are more low profile to provide a

cleaner appearance and to reduce possible contact with foreign objects, and

donning and doffing of the walker is made easier since wearers no longer need

to stretch and reach all the way to the anterior portion of the walker to apply a

"toe" strap. Of course, a third "toe" strap, or any desired number of straps can

be provided to add additional compression and support.

[00162] Each of the strap retaining assemblies 1144 or buckle assemblies 1148

respectively include a receiving loop or D-ring 1146, 1150 to receive a looped

portion of a strap 1152 therethrough. The straps may be conventional hook

and loop fastening straps to provide adjustability. As discussed in detail

below, the strap length need only be adjusted an initial time (or infrequently to

accommodate swelling or reduction of swelling of tissues), and each

subsequent donning and doffing of the walker 1100 can be achieved utilizing

the quick connecting configuration.

[00163] As seen in Figs. 15, 18, 21, and 22, a pump assembly 1154 and a valve

assembly 1156 are integrated with the dorsal shell 1102. The pump assembly

1154 and valve assembly 1156 are connected to bladders discussed in detail

below that are retained within the walker 1100 to provide additional

compression and support to the lower limb of the user.

[00164] The pump assembly 1154 can have any suitable configuration and may

include a resilient or flexible diaphragm having an inlet (which may be a one¬

way inlet) and a one-way outlet to transfer air from the exterior of the pump to

the bladders. Any available manual or electric pump may also be utilized or

integrated into the walker 1100. The valve assembly 1156 may be a pressure



release valve having single or selectable flow paths. Any available release

valve and/or selector valve may be used, for example a push button release

valve.

[00165] As shown in Figs. 15 and 23, the walker 1100 may have structures

designed to selectively strengthen the dorsal or posterior shells 1102, 1118 in a

specific direction. In particular, the dorsal shell 1102 can include a reinforcing

ridge 1116 that extends generally longitudinally along both lateral and medial

sides thereof. Additionally, the posterior shell 1118 can include a reinforcing

ridge 1120 positioned to the posterior of the eyelets 1140 and oriented

generally in the proximal-distal direction thereof.

[00166] In addition to adding structural support, the reinforcing ridges 1116

and 1120 can also enhance the low profile form of the walker. The reinforcing

ridges 1116 can further provide additional support for engaging the straps

1152 to provide sufficient support and stabilization to the lower leg of the

user.

[00167] Variations and further explanations of components for a hinged

circumferential walker are provided below.

[00168] D. Variation of a Posterior Shell for use With a Hinged

Circumferential Walker

[00169] A variation of a posterior shell 1160 for use with a hinged

circumferential walker is shown in Figs. 25 and 26. The posterior shell 1160

has generally the same configuration as previously described, including a

plantar shell portion 1162.

[00170] An indentation or groove 1164 is provided along the medial-lateral

axis of a proximal surface 1166 of the plantar shell portion 1162. The

indentation or groove 1164 can extend along the entire length of the plantar

shell portion 1162 or over only a portion thereof. The indentation may act as a

guide for an inflation tube for bladders, as will be discussed in detail below,

such that the inflation tube will not be compressed to cause blockage thereof.

[00171] The posterior shell 1160 also includes wings 1174, as described above.

Eyelets 1176 and seats 1178 are provided in the shell wings 1174 to



selectively anchor and retain buckle assemblies and strap retaining assemblies.

In this variation, three sets of eyelets 1176 and seats 1178 are positioned in the

shell wings 1174 so that three straps can be used to tighten and close the

walker. It will be recognized that any desired number of sets of eyelets can be

provided to accommodate any desired number of straps.

[00172] The posterior shell 1160 and wings 1174 also include clearance holes

1172 to add to the low profile form, to reduce weight, to provide venting of

heat and perspiration, and to provide some resiliency to the posterior shell

1160 and wings 1174 in the same manner as discussed above. The clearance

holes 1172 may be arranged in any suitable configuration, as previously

discussed.

[00173] As shown in Fig. 25, each seat 1178 has associated therewith a buckle

rotation restriction groove 1180. As will be discussed in detail below, the

buckle rotation restriction groove 1180 cooperatively engages with a

protrusion on the buckle assembly or strap retaining assembly to limit the

amount that the straps can move. Thus, the straps are maintained in position

on the walker to provide the appropriate amount of stabilization and support to

the user's lower leg.

[00174] As also shown in Fig. 25, the posterior shell 1160 also includes

reinforcing ridges 1182 positioned in the posterior of the shell and extending

in the proximal-distal direction. The reinforcing ridges 1182 function in the

same manner as previously discussed.

[00175] As also previously discussed, an expansion joint and resilient or

flexible edge 1184 is positioned between the posterior of the wing portions

1174 and extending in the proximal-distal direction. In this variation, the

expansion joint 184 includes expansion openings 1186 that are horizontally

oriented and which provide the same function as the expansion holes 1138

discussed above. The expansion openings 1186 can decrease in length from

the proximal end to the distal end of the expansion joint 1184 corresponding to

the tapered shape of the expansion joint 184.

[00176] As shown in Fig. 26, the plantar shell portion 1162 also includes a

distal surface 1168. Protruding ribbing 1170 may be formed on the distal



surface 1168 in a length-wise and/or cross-wise manner to create wells, and

thus to provide additional support and reinforcement to the toe-off area of the

walker. Such ribbing 1170 can be provided to the plantar shell portion of any

posterior shell disclosed herein to provide additional support and

reinforcement to the toe-off area of the walker. The protruding ribbing can

extend over the entire length of the distal surface 1168, or over any desired

portion thereof.

[00177] Next, variations of bladders for use with hinged circumferential

walkers to apply compression therapy to a limb are discussed.

[00178] E. Various Bladder Configurations for use With a Hinged

Circumferential Walker

[00179] As shown in Figs. 27-29 a bladder configuration for use with hinged

circumferential walkers is illustrated. The walker is constructed in any

suitable manner as discussed herein and includes a posterior shell 1190 having

a plantar shell portion 1192, and a correspondingly shaped dorsal shell 1194.

The bladders can be inflated or deflated via associated inflation ports or

integrally carried pumps. The inflation port or pump may be integrally carried

in a clearance hole of the walker shells. A single pump can be provided to

inflate one or more bladders simultaneously or individually to different

pressures, or each bladder may be provided with an associated pump. The

pumps are attached or carried by the walker so that they are not easily

misplaced. Further, the pumps or inflation ports can be configured to be

usable with a fluid or liquid to provide hot and/or cold therapy.

[00180] The inflatable bladders can also be configured to be ventilated by

having slits passing through welded portions of the bladders. The welded

portions can be used to create chambers within the bladders, and the use of

more welded portions provides more chambers, as well as more slits to enable

greater ventilation.

[00181] As shown in Figs 27-29, a configuration of medial, lateral, and dorsal

bladders 1196, 1198 are shown. The medial and lateral bladders 1196 are

generally shaped to correspond to the medial and lateral side portions of the

posterior shell 1190. The dorsal bladder 1198 is generally shaped to



correspond to the dorsal shell 1194. The medial and lateral bladders 1196

each include a bulged portion 1206 that is arranged to be located in the

posterior portion of the walker. The bulged portions 1206 fill in the space

around the Achilles tendon so that the lower leg will fit snugly within the

walker, and so that the ankle is securely locked in position. The bladder

shapes are further optimized to focus compression where it is needed and

uniform compression is provided to all areas of the anatomy where the

bladders provide compression.

[00182] The medial, lateral, and dorsal bladders 1196, 1198 are connected via a

connecting portion 1200 that extends from one end of the dorsal bladder 1198

to a central portion of the medial and lateral bladders 1196. The connecting

portion 1200 extends from the dorsal bladder 1198 at the dorsal shell hinge

portion and along the plantar shell portion 1192 under the arch and plantar

surface of the foot (an indentation or groove of the type shown in Fig. 25 can

be used to prevent blocking of the connecting portion 1200). Thus, all of the

bladders 1196, 1198 can be simultaneously inflated via the inflation tubing

204 connected to an opposed end of the dorsal bladder 1198. The inflation

tubing is connected to a pump, such as described above.

[00183] The bladders 1196, 1198 can be formed of two sheets of air impervious

plastic material that is welded around the edges to create air chambers

therebetween. Perspiration wicking material can be applied to the surfaces of

the bladders 1196, 1198 that are configured to contact the wearer's anatomy.

The bladders 1196, 1198 can be secured to the interior of the walker in any

suitable manner, such as, for example, via adhesive, hook and loop fasteners,

or snap fasteners.

[00184] In addition to the welds forming the bladders, welds and/or holes 1202

are arranged in the bladders 1196, 1198 to serve a number of functions. The

welds 1202 in the bladders 1196, 1198 can serve to direct airflow within the

bladders and also to provide heat and perspiration wicking channels along the

surfaces of the bladders 1196, 1198.

[00185] In addition to the bladders 1196, 1198, foam or other types of padding

1208 can be provided to reduce pressure points along the interior of the



walker. The padding 1208 can be any suitable padding and can be secured to

the interior of the walker in any suitable manner, such as via adhesive, hook

and loop fasteners, or snap fasteners.

[00186] A further variation of a bladder configuration for use with a hinged

circumferential walker is shown in Fig. 30. Medial and lateral bladders 1210

are connected to a dorsal bladder 1212 via a connecting portion or tubing

1214. The medial and lateral bladders 1210 and the dorsal bladder 1212 are

shaped in a similar manner as discussed above. The medial and lateral

bladders 1210 include the bulged portions 1220 as discussed above to

surround and support the area around the Achilles tendon. Additionally, the

dorsal bladder includes an inflation tube 1218 connected at one end thereof.

[00187] The dorsal bladder 1198 includes longitudinally extending openings

1222 that provide venting for heat and perspiration. The welds that form

openings 1222 also form air flow channels and chambers within the dorsal

bladder 1198 to guide airflow from the dorsal bladder 1198 to the connecting

portion 1214.

[00188] The connecting portion 1214 extends along a proximal surface of a

plantar shell portion under the arch and plantar surface of the foot and

connects to one end of either the medial or lateral bladder 1196. In this

manner, the bladders 1196, 1198 can be simultaneously inflated or deflated via

the use of a pump assembly and valve assembly as previously discussed.

[00189] The medial and lateral bladders 1196 also include a central welded

portion 1216 that extends along the bladders 1196 to provide a heat and

perspiration dissipation channel. The welded portion 1216 extends to a

position near an opening or vent 1222 in the bladders 1196 so that heat and

perspiration can rise along the welded portion 1216 to be vented from the

openings 1222. The openings 1222 in the bladders 1196 are appropriately

shaped to provide breathability to the bladders 1196 without degradation of

compression being applied to the lower limb.

[00190] A further variation of a bladder assembly for use with a hinged

circumferential walker 1230 is shown in Figs. 3 1 and 32. The walker 1230

includes a dorsal shell 1232 and a posterior shell 1234. A pump assembly



1236 is integrated into the proximal portion of the dorsal shell 1232 and is

connected to a selector/release valve assembly 1238, which is also integrated

into the dorsal shell 1232.

[00191] The selector/release valve assembly 1238 is connected to medial and

lateral bladders 1242, and a dorsal bladder 1244 via independent inflation

tubing 1240. Thus, the selector/release valve assembly 1238 can be used to

selectively inflate or deflate different bladders to provide more or less

compression to different portions of the anatomy. The inflation tubing 1240

for the medial and lateral bladders 1242 extends along medial and lateral sides

of the posterior shell 1234 to one end of the medial and lateral bladders 1242.

[00192] As shown in Fig. 32, the dorsal 1244 and medial and lateral bladders

1242 have a similar shape as previously discussed. The medial and lateral

bladders 1242 include the bulged portions 1248 to surround and support the

Achilles tendon area of the lower leg, as discussed above.

[00193] Additionally, each of the bladders 1242, 1244 include weld portions or

openings 1246 to act as airflow guides and heat and perspiration dissipation

channels or venting openings as previously discussed.

[00194] Although medial and lateral bladders 1242 and a dorsal bladder 1244

are illustrated, some of these bladders may be removed, or additional bladders

may be added in order to concentrate compression onto specific areas of the

anatomy. For example, an additional planter bladder can be positioned under

the arch and/or plantar surface of the foot in order to provide arch support.

[00195] Next, a buckle assembly for use with circumferential walkers is

described.

[00196] F. Buckle Assembly for use With a Hinged Circumferential Walker

[00197] The buckle assembly 1250 shown in Figs. 33-36 has the same

configuration as the buckle assembly 1148 mentioned above.

[00198] As shown in Fig. 34, the buckle assembly 1250 includes a main portion

1252 connected via a first hinge 1264 to a clamping portion 1266. The

clamping portion 1266 is connected via a second hinge 1272 to a strap

retaining portion 1274.



[00199] The main portion 1252 includes ergonomically shaped finger indents

or grips 1254 that enhance the wearer's ability to grip and attach the main

portion 1252 to the shell of the walker.

[00200] As shown in Fig. 35, the main portion 1252 also includes a protruding

portion 1256 extending from a surface thereof. The protruding portion 1256

includes a head portion 1258 and a reduced size portion 1260. The head

portion 1258 and a reduced size portion 1260 are configured to engage the

eyelet 1280 and seat 1282 in the posterior shell wing 1278 (Fig. 36) in a

recognized manner. Thus, the buckle assembly can be selectively attached

and detached from the posterior shell wing 1278.

[00201] As further shown in Fig. 36, a reduced dimension or locking portion

1286 is formed between the eyelet 1280 and the seat 1282. The reduced size

portion 1260 of the protruding portion is sized to be slightly larger than the

locking portion 1286, such that when the reduced size portion 1260 is seated

within the seat 1282, the locking portion 1286 provides a snap engagement

thereof to prevent inadvertent removal of the reduced size portion 1260 and

the buckle assembly 1250 from the seat 1282.

[00202] As further shown in Fig. 35, the main portion 1252 further includes a

buckle rotation restriction projection 1262 extending therefrom. The

projection 1262 is configured to engage the buckle rotation restriction groove

1284 in the posterior shell wing 1278 (Fig. 36) in the manner previously

discussed to prevent rotational movement of the straps. In this manner, a user

can easily manipulate the straps and buckle assemblies 1250, which stay in

position while a user attempts manipulation.

[00203] Returning to Fig. 34, the clamping portion 1266 includes an actuation

portion or tab 1268 that can be manipulated by a user to clamp and unclamp

the clamping portion 1266 via selective rotation about the first hinge 1264.

[00204] As further shown in Figs. 34 and 35, an engaging portion or snap

locking projection 1270 is formed on the clamping portion 1266 to selectively

engage the main portion 1252. In this manner, the clamping portion 1266 can

be clamped and undamped from the main portion 1252 to provide quick

tightening and loosening of straps once the straps have been initially tightened.



[00205] The strap retaining portion 1274 includes a receiving loop or D-ring

1276 to receive a looped end of a strap therethrough. Clamping or unclamping

of the clamping portion 1266 is transmitted through the strap retaining portion

1274 via relative rotation at the second hinge 1272. Thus, Clamping or

unclamping of the clamping portion 1266 is also transmitted to the strap

connected to the strap retaining portion 1274.

[00206] As discussed above, the straps need only to be tightened once initially

(or infrequently to accommodate swelling or reduction of swelling of tissues)

and the buckle assemblies 1250 can be utilized to provide quick connecting

and tightening or loosening of the straps. When a user begins the donning

process, the straps are initially loosened and the buckle assemblies 1250 are

removed from the walker to allow the dorsal shell of the walker to be rotated

away from the posterior shell. Thus, an opening between the dorsal and

posterior shells allows a wearer to position their lower limb within the walker.

As discussed above, the dorsal shell will tend to close when the opening force

is removed.

[00207] Once the dorsal shell has closed over the posterior shell, the buckle

assemblies 1250 are attached to the eyelets and seated in the posterior shell in

the undamped configuration. The clamping portions 1266 are then clamped

and the straps are initially tightened to provide the appropriate amount of

support and stabilization to the lower leg.

[00208] When the user begins the doffing process, the clamping portions 1266

are undamped, and the buckle assemblies 1250 are removed from the seats

and eyelets of the posterior shell. Then, the user can pivot the dorsal shell

away from the posterior shell to remove the lower leg from the walker.

[00209] To repeat the donning process, the user need only insert the lower leg

within the walker, attach the buckle assemblies 1250 to the posterior shell, and

clamp the clamping portions 1266. Thus, there is no need to adjust the strap

tension each time the user dons the walker. Accordingly, a more convenient

and easy to use configuration is provided to assist users that may have trouble

manipulating numerous straps every time they need to don and doff the

walker.



[00210] The configurations of the protruding portion 1256, head portion 1258,

reduced size portion 1260, strap retaining portion 1274, and buckle rotation

restriction projection 1262 of the buckle assembly 1250 can also be utilized in

the strap retaining assembly 1144 discussed above to selectively connect the

strap retaining assembly 1144 to the posterior shell wing 1278. In this

manner, the buckle assemblies 1250 and the strap retaining assemblies 1144

are interchangeable from one side of the walker to the other. Accordingly, the

straps and buckle assemblies 1250 can be easily oriented for manipulation by

right or left handed users. Additionally, the straps can be completely removed

from the walker for any desired reason, such as replacement of components, or

for storage.

[0021 1] Further variations of components for use with a hinged circumferential

walker are discussed next

[00212] G. Variations of Components for use With a Hinged Circumferential

Walker

[00213] A variation of an expansion joint 1294 for use with a circumferential

walker is shown in Figs. 37 and 38.

[00214] A posterior shell 1290 generally constructed in accordance with the

principles discussed above is shown in Fig. 38. The posterior shell 1290

includes medial and lateral wing portions 1292 that define an opening

therebetween in the proximal section of the posterior portion of the posterior

shell 1290. An expansion joint 1294 generally of the type described above is

situated in the opening between the wing portions 1292. The wing portions

1292 include proximal edges that carry flexible or resilient expansion joint

edges 1296 to accommodate various sized anatomies, or swelling, and/or to

reduce or eliminate pressure points, in a manner previously discussed.

[00215] The expansion joint 1294 includes a proximal portion 1298, a distal

portion 1300, and a reinforcing portion 1302 located in the proximal portion

1298. The expansion joint 1294 has a larger dimension in the proximal

portion 1298 and tapers to a smaller dimension in the distal portion 1300, in a

manner discussed above. The reinforcing portion 1302 has a similarly

configured tapering shape from the proximal portion to the distal portion.



[00216] Similarly to the expansion joints discussed above, the expansion joint

1294 also includes expansion holes or openings 1304 arranged horizontally, or

with a slight angled orientation in the proximal-distal direction. The

expansion holes or openings 1304 extend in the proximal-distal direction

between the edges of the expansion joint 1394 and between the reinforcing

portion 1302 and the edges of the expansion joint 1394. The expansion holes

or openings 1304 function as described above. Expansion struts 1306 are

defined between the expansion openings 1304.

[00217] As can be seen in Fig. 38, the expansion struts 1306 have a smaller

thickness than the remaining portions of the expansion joint 1294, such as the

reinforcing portion 1302. In this manner, the expansion struts 1306 can more

easily expand (in a manner similar to a rubber band) to accommodate various

sized anatomies (for example, a larger calf size), or swelling, and/or to reduce

or eliminate pressure points, in a manner previously discussed.

[002 18] A further variation of a dorsal shell 1310 for use with a circumferential

walker is shown in Figs. 39 and 40.

[00219] The dorsal shell 1310 generally constructed in accordance with the

principles discussed above is shown Fig. 39. The dorsal shell 1310 includes a

proximal edge portion 1312 that is shaped to engage the shin of a wearer. In

order to accommodate different sized anatomies and/or to reduce or eliminate

pressure points, a living hinge 1314 is provided along the proximal edge

portion 1312 to allow the proximal edge portion 1312 to flex or bend about the

living hinge 1314.

[00220] As shown in Fig. 40, the living hinge 1314 is a thin section of material

between the proximal edge portion 1312 and the main section of the dorsal

shell 1310. The living hinge 1314 has a thickness that is less than the

thickness of the rest of the dorsal shell 1310 or the proximal edge portion

1312. Since the living hinge 1314 has a smaller thickness than the dorsal shell

1310 or the proximal edge portion 1312 the proximal edge portion 1312 is

able to bend or flex with respect to the dorsal shell 1310 around the living

hinge 1314.



[00221] The specific construction of the living hinge 1314 is dependent upon

the desired amount of flexing, and the direction of flexing. The actual

thickness and shape of the living hinge 1314 is dependent upon the thickness

of the dorsal shell 1310 and the proximal edge portion 1312. The living hinge

1314 may therefore be formed in any suitable shape, size and orientation, in

order to provide the desired flexing characteristics.

[00222] For example, the living hinge 1314 may be provided by a recessed line

or groove along the anterior surface of the proximal portion of the dorsal shell

1310. The length of the living hinge 1314 may extend substantially along the

entire proximal edge portion 1312. Alternatively, the length of the living

hinge 1314 may have any suitable length. The actual process of forming the

living hinge 1314 will be understood by a skilled artisan.

[00223] The dorsal shell 1310 also includes a pump receiving opening 1316.

The pump receiving opening 1316 includes a tapered ridge 1318 extending

around the periphery of the opening 1316.

[00224] As shown in Fig. 40, a flexible bulb type pump 1320 is inserted

through the pump receiving opening 1316. The pump 1320 includes a flexible

lip 1322 extending around the periphery of the pump 1320 for cooperative

engagement with the tapered ridge 1318 to retain the pump 1320 with the

pump receiving opening 1316 of the dorsal shell 1310.

[00225] The pump 1320 includes an inlet 1324 that allows air to flow into the

body of the pump 1320, but is selectively closed when the pump is actuated so

that air does not flow out of the pump 1320 through the inlet. The pump 1320

also includes an outlet 1326, opposed to the inlet 1324, and retaining a one¬

way outlet valve 1326 therein, such that actuation of the pump causes air to

flow from the inlet 1324 through the one-way outlet valve 1326 towards the

bladders (not shown but described in detail above).

[00226] A push button release valve 1330 is incorporated with the pump 1320

to release the pressure within the bladders. An actuation surface 1332 of the

release valve 1330 is connected to a valve stem 1336 and is biased toward the

unactuated position via a biasing element or spring 1334.



[00227] The valve stem 1336 passes through a valve seat 1340 and carries a

sealing element 1342 thereon for selective engagement with the valve seat

1340 to open and close the valve 1330. The valve stem 1336 is engaged with

a guide post 1338 to guide the reciprocating action of the valve stem 1336

within the valve 1330.

[00228] The valve 1330 passes through an opening 1344 in the dorsal shell

1310 to be carried thereon. The opening 1344 includes an anti-rotation cutout

1346 which engages an anti-rotation ridge or projection formed on the body of

the valve 1330 to prevent rotation of the valve 1330 within the opening 1344.

[00229] While a specific configuration of a pump 1320 and release valve 1330

is described, it will be recognized that any suitable pump and valve

arrangement may be utilized.

[00230] A further variation of a dorsal shell 1476 for use with a circumferential

walker 1470 is shown in Fig. 41.

[00231] The walker 1470 shown in Fig. 4 1 includes a posterior shell 1472

having lateral and medial side portions 1474 and a dorsal shell 1476. The

dorsal shell has proximal 1478 and distal 1482 portions connected to each

other via a flexible or hinge portion 1480. The distal shell portion 1482 is

connected at an anterior portion thereof to an outsole 1486 (or a planter shell

portion) via a hinge 1488 of any type described herein.

[00232] The distal dorsal shell portion 1482 also includes lateral and medial

flap portions 1484 extending distally therefrom. The flap portions 1484

provide mechanisms to align the dorsal shell 1476 with the posterior shell

1472 during opening and closing of the walker 1470 about the hinge 1488.

The flap portions 1484 also aid to retain the distal dorsal shell portion 1482

with the plantar shell of the posterior shell 1472.

[00233] Next, variations of hinge configurations for use in a hinged

circumferential walker are discussed.



[00234] H. Variations of Hinge Configurations for use With a Hinged

Circumferential Walker

[00235] Additional variations of hinge configurations for use with a hinged

circumferential walker are shown in Figs. 42-50.

[00236] In a first variation, shown in Fig. 42, a dorsal shell 1350 includes a toe

cover portion 1352 and an extension portion 1354 extending therefrom. A

living hinge 1356, as described above, is formed between the extension

portion 1354 and the dorsal shell 1350 to allow the extension portion 1354 to

flex or bend with respect to the dorsal shell 1350. The extension portion 1354

also includes receiving openings 1358 to selectively engage, in a manner

previously discussed, flexible protrusions 1368 positioned on either a plantar

shell portion 1362 of a posterior shell 1360 or in a cutout 1366 in an outsole

1364. If the flexible protrusions 1368 are positioned on the plantar shell

portion 1362, the cutout 1366 of the outsole 1364 can create a receiving space

for the extension portion 1354 to be received therein to maintain a low profile

device. Alternatively, the flexible protrusions 1368 can be positioned and

formed within the cutout 1366 of the outsole 1364 to create a receiving space

for the extension portion 1354 to be received therein to maintain a low profile

device.

[00237] In the variation shown in Fig. 43, the location of the flexible

protrusions 1368 and receiving openings 1358 is alternated from that shown in

Fig. 42, such that the flexible protrusions 1368 are formed on the extension

portion 1354 and the receiving openings 1358 are formed in the cutout 1366.

[00238] In each case, the living hinge 1356 of the extension portion 1354

allows the dorsal shell 1350 to rotate with respect to the posterior shell 1360

so that the circumferential walker can be opened to allow the wearer to place

their lower leg therein. As discussed above, the flexible protrusions 1368 and

receiving openings 1358 can be provided in the plurality to allow the wearer to

adjust the spacing between the dorsal shell 1350 and the posterior shell 1360

in order to accommodate swelling or different size anatomies. While four

protrusions and receiving openings are shown, it will be recognized that more

or fewer protrusions and receiving openings can be utilized.



[00239] A further variation of a hinge configuration is shown in Fig. 44. As

with previous variations, the walker includes a dorsal shell 1370 with a toe

cover portion 1372. Receiving openings 1374 are positioned in the distal

anterior portion of the toe cover portion 1372.

[00240] A posterior shell 1376 has a plantar shell portion 1378 with an

extension portion 1380 extending from the anterior portion thereof and an

outsole 1386 formed thereon. A living hinge 1382 is formed between the

extension portion 1380 and the plantar shell portion 1378 to allow the

extension portion 1380 to flex or bend about the plantar shell portion 1378. At

least one flexible protrusion 1384 is formed on the extension portion 1380 to

selectively engage at least one of the receiving openings 1374. Of course, it

will be recognized that the position of the flexible protrusion 1384 and the

receiving openings 1374 can be alternated.

[00241] As with previous variations, the engagement between the flexible

protrusion 1384 and the receiving openings 1374 can be used to adjust the size

of the walker. Additionally, the living hinge 1382 allows the dorsal shell 1370

to rotate about the planter shell portion 1378 to allow a user to easily don and

doff the walker.

[00242] In a further variation shown in Fig. 45, the hinge can be formed by

using fasteners. In particular, the dorsal shell 1390 includes a toe cover

portion 1392 with a first connector portion 1394 formed at the anterior distal

portion thereof.

[00243] The posterior shell 1396 includes an outsole 1398 formed thereon. The

outsole 1398 includes an extension portion 1400 formed at the anterior portion

thereof and carries a second connector portion 1402.

[00244] As shown in Fig. 45, the first connector portion 1394 is located on an

exterior surface of the dorsal shell 1390 and the second connector portion

1402 is located on an interior surface of the extension 1400 of the outsole

1398. It will be recognized that these locations may be alternated.

[00245] The first and second connector portions 1394, 1402 are configured to

allow selective and adjustable connection therebetween. Exemplary



configurations can include hook and loop fastening material, or a plurality of

snap connections. It will be recognized that either the first or second

connector portions 1394, 1402 can be formed from hook material and the

other formed from loop material, and vice versa. The hook and loop material

can be attached to the dorsal shell 1390 and extension 1400 of the outsole

1398 via adhesive or other suitable mechanism. Alternatively, the hook

material and loop fabric can be directly injection molded with or into the

respective dorsal shell 1390 and extension 1400 of the outsole 1398.

Exemplary methods of molding hook material into a shell are described in

detail in U.S. patent nos. 5,368,549, granted November 29, 1994, 5,656,226,

granted August 12, 1997, and RE37,338, granted August 21, 2001, each

incorporated herein in the entirety by reference.

[00246] As will be understood, the first and second connector portions 1394,

1402 can be disengaged and engaged to alter the distance between the dorsal

shell 1390 and the posterior shell 1396 to accommodate swelling or different

size anatomies. Further, when the first and second connector portions 1394,

1402 are engaged, the dorsal shell 1390 can rotate with respect to the posterior

shell 1396 to allow a wearer to easily don and doff the device.

[00247] A further variation of a hinge arrangement is shown in Fig. 46. In this

configuration a dorsal shell 1410 includes a first strap receiving slot or D-ring

1416 at an anterior distal portion thereof.

[00248] A posterior shell 1412 includes an outsole 1414 formed thereon that

has a second strap receiving slot or D-ring 1418 at an anterior portion thereof.

A strap 1420 has one end looped over and secured to itself at the first strap

receiving slot 1416. The strap is subsequently threaded through the second

strap receiving slot 1418 and threaded up along and through a strap guide

1422 on the proximal surface of the dorsal shell 1410. The strap has a first

connector portion 1424 at the end thereof for selective engagement with a

second connector portion 1426 on the proximal surface of the dorsal shell

1410.

[00249] The first and second connector portions 1424, 1426 can be formed as

discussed above from hook and loop fasteners to allow selective engagement



therebetween and adjustment of the spacing between the dorsal shell 1410 and

the posterior shell 1412 to accommodate swelling or different size anatomies.

Further, due to the flexibility of the strap, the dorsal shell 1410 can rotate with

respect to the posterior shell 1412 to allow a wearer to easily don and doff the

device.

[00250] Although not shown, the strap can be secured at a first end to the

outsole, threaded through the D-ring on the dorsal shell, and secured to a

bottom surface of the outsole. A cutout on the outsole, similar to the cutout

described above, can be provided to allow the strap to be secured therein to

provide a low profile sole.

[00251] A further variation of a hinge configuration is shown in Figs. 47 and

48. A dorsal shell 1430 includes a toe cover portion 1432 that has as receiving

opening 1434 formed at the anterior distal portion thereof.

[00252] A posterior shell 1436 includes a plantar shell portion 1438 and an

outsole 1446 formed thereon. An extension portion 1440 extends from the

plantar shell portion 1438 at an anterior portion thereof. A living hinge 1442

is formed between the extension portion 1440 and the plantar shell portion

1438 in a manner discussed above. Alternatively, the extension portion 1440

can be formed as a separate piece that is attached to the plantar shell portion

1438 in any suitable manner.

[00253] The extension portion 1440 includes a ratchet structure 1444 formed

on one surface thereof. The extension portion 1440 is arranged to be received

through the receiving opening 1434 to connect the dorsal shell 1430 to the

posterior shell 1436 so that the dorsal shell 1430 can rotate with respect to the

posterior shell 1436 to allow a wearer to easily don and doff the device.

[00254] When the dorsal shell 1430 is rotated to an open position with respect

to the posterior shell 1436, the ratchet structure 1444 can easily slide within

the receiving opening 1434 to adjust the spacing between the dorsal shell 1430

and the posterior shell 1436.

[00255] When the dorsal shell 1430 is rotated to a closed position, the

extension portion 1440 flexes or bends about the living hinge 1442 and the



ratchet structure 1444 engages the edge of the receiving opening 1434 to

maintain the dorsal shell 1430 in engagement with the posterior shell 1436.

[00256] In a similar configuration shown in Figs. 49 and 50, the dorsal shell

1450 includes a toe cover portion 1452 and an extension portion 1454

extending from an anterior distal portion thereof. A living hinge 1456 is

formed between the toe cover portion 1452 and an extension portion 1454 to

allow the extension portion 1454 to flex or bend about the toe cover portion

1452. A ratchet structure 1458 is formed on a surface of the extension portion

1454. It will be recognized that the extension portion 1454 can be formed as a

separate piece that is connected to the dorsal shell 1450 in any suitable

manner.

[00257] A posterior shell 1460 has a plantar shell portion 1462 having an

outsole 1466 formed thereon. A receiving opening 1464 is formed at an

anterior portion between the plantar shell portion 1462 and the outsole 1466.

The extension portion 1454 is configured to extend into the receiving opening

1464, and functions in a manner previously discussed to allow adjustment of

the spacing between the dorsal shell 1450 and the posterior shell 1460 to

accommodate swelling and different size anatomies.

[00258] Another variation of a hinge for use with a hinged circumferential

walker is shown in Fig. 51. The dorsal shell 1490 includes a toe cover portion

1492 that has receiving openings 1494 formed therein.

[00259] The posterior shell 1496 has an outsole 1498 formed thereon or

attached thereto. The outsole 1498 includes an extension portion 1500

extending from an anterior portion thereof. Projections 1502 extend from the

anterior surface of the extension portion 1500 for selective engagement with

the receiving openings 1494 of the dorsal shell 1490.

[00260] This configuration prevents accidental disengagement of the

projections 1502 from the receiving openings 1494 due to the forward

migration of the wearer's foot within the walker during the gait cycle. Since

the projections 1502 are formed on the anterior surface of the extension

portion 1500, even if the wearer's foot migrates all the way to the anterior



portion of the walker, the foot will not cause the projections 1502 to

accidentally disengage from the receiving openings 1494.

[00261] Another variation of a hinge for use with a hinged circumferential

walker is shown in Fig. 52. The dorsal shell 1510 includes a toe cover portion

1512 that has receiving openings 1514 formed therein.

[00262] The posterior shell 1516 has an outsole (or plantar shell portion) 1518

formed thereon or attached thereto. The outsole 1518 includes first and

second extension portions 1520, 1524 extending from an anterior portion

thereof.

[00263] Projections 1522 extend from the anterior surface of the first extension

portion 1520 for selective engagement with the receiving openings 1514 of the

dorsal shell 1490 and with receiving openings 1526 formed in the second

extension portion 1524.

[00264] This configuration provides additional assurance that the projections

1522 will not accidentally disengage from the receiving openings 1514 in the

dorsal shell 1510, by providing the second extension portion 1524 covering

the receiving openings 1514.

[00265] In an alternate configuration of the hinge shown in Fig. 52, the hinge

shown in Fig. 53 includes an outsole (or plantar shell portion) 1530 having

first and second extension portions 1532, 1538 extending from an anterior

portion thereof. Each of the first and second extension portions 1532, 1538

includes at least one projection 1534, 1542 extending therefrom and at least

one receiving opening 1536, 1540 formed therein. The projections 1534, 1542

are respectively formed on the anterior and posterior surfaces of the first and

second extension portions 1532, 1538.

[00266] The dorsal shell (not shown, see Fig. 52) includes a plurality of

receiving openings. As will be understood, the receiving openings of the

dorsal shell are sandwiched between the projections 1534, 1542 and receiving

openings 1536, 1540 of the first and second extension portions 1532, 1538,

such that the projections 1534, 1542 extend through the receiving openings in

the dorsal shell to retain the dorsal shell in connection with the posterior shell.



[00267] This configuration provides yet another mechanism to ensure that the

dorsal shell does not accidentally disengage from the posterior shell of the

walker.

[00268] Various other hinge configurations that allow selective adjustment of

the spacing between the dorsal shell and the posterior shell can be provided to

accommodate swelling and different size anatomies.

[00269] I. Variation of a Circumferential Walker

[00270] As shown in Figs. 54-63, a variation of a circumferential walker 2100

is configured in an essentially two-piece construction to provide a lightweight,

sleek, and low profile device for use in stabilizing, immobilizing, and

supporting the lower leg. Numerous advantages are obtained from such a

configuration, as discussed above.

[00271] The walker 2100 includes a semi-rigid, or substantially rigid shell

configuration as previously described. The walker 2100 includes a posterior

shell 2120 that extends from a posterior side of the lower leg and ankle, along

the distal surface of the foot, and terminates in a plantar shell portion 2144 that

extends along the plantar surface of the foot. The posterior shell 2120

includes lateral and medial (first and second) wing portions 2122 that extend

partially around the lower leg, ankle, and foot from the posterior shell 2120 to

wrap around the leg in order to at least partially enclose and support the lower

leg.

[00272] A dorsal shell 2102 is generally complementary shaped to the posterior

shell 2120 to at least partially surround or enclose the lower leg, ankle, and

foot to provide protection, support, and stabilization thereto. The walker 2100

can thus be formed in a general configuration to fully encase and protect the

lower leg, ankle, and foot.

[00273] As best seen in Figs. 54, 55, and 60, the dorsal shell 2102 is formed

either in a single piece or in multiple shell portions. The dorsal shell can

include a raised reinforcing ridge 2 110 running along the proximal surface

thereof and may also include clearance holes 2 112 in accordance with the

discussion above. The dorsal shell 2102 also includes a pump assembly



receiving opening 2106 which can be configured in a similar manner as

previously discussed, or may simply be provided as a clearance opening

through the dorsal shell 2102. The position of the pump assembly receiving

opening 2106 can be varied to accommodate numerous locations a pump

assembly.

[00274] In the exemplary embodiment, the dorsal shell 2102 includes a

proximal shell portion 2104 that is connected to a distal shell portion 2108 via

a flexible or resilient portion or hinge connection 2 114.

[00275] The connecting portion 2 114 may be formed as a flexible or resilient

material positioned between the proximal and distal shell portions 2104, 2108

and encompassing a connecting shell portion between the proximal and distal

shell portions 2104, 2108. This connecting portion may be formed via

overmolding a different material over the connecting shell portion to form a

flexible or resilient expansion portion or mechanism, in a manner discussed

above. The connecting portion 2 114 can be positioned so as to be located

between the anatomical portion of the wearer and a strap used to retain the

walker 2100 thereon. In this manner, the possibility of pressure points being

caused by such a strap is greatly reduced or eliminated.

[00276] The connecting portion 2 114 can include holes 2216 passing

therethrough, which may function as ventilation holes and/or which may

increase the flexibility of the connecting portion 2 114.

[00277] As best seen in Fig. 60, the connecting portion 2 114 can include a gap

2 118 formed along one surface thereof. The presence of the gap 2 118 will

help to reduce or eliminate the formation of a pressure point along the dorsal

surface of a user's lower leg, ankle, or foot. Further, due to the flexible nature

or resiliency of the connecting portion 2 114, and the additional presence of the

gap 2 118, when the dorsal shell 2102 is closed around the user's lower leg,

ankle, or foot, different sized anatomies can be accommodated using the same

sized walker 2100. Additionally, the walker 2100 will automatically expand

or contract due to swelling or reduction of swelling of the lower leg, ankle,

and foot of a user. Of course, it will be recognized that the gap 2 118 is not a



required feature, and the connecting portion 2 114 can accomplish the above

functions without the use of such a gap.

[00278] As best seen in Figs. 54-59, the posterior shell 2120 has generally the

same configuration as discussed above, including clearance holes 2134, and

reinforcing or strengthening structures 2142. Such reinforcing or

strengthening structures 2142 can extend over a portion of the height of the

posterior shell 2120, as shown in Fig. 59, or over substantially the entire

height of the posterior shell 2120. Also, as previously discussed, the posterior

shell 2120 can include a flexible or compliant proximal edge 2124, which can

be overmolded. A portion of the flexible or compliant edge 2124 can also be

trimmed to accommodate users having shorter legs, in order to avoid the

creation of pressure points from the edge being too large. This allows the user

to adjust the fit of the walker 2100, without the creation of hard edges.

[00279] As best seen in Figs. 55, 56, and 59, strap slots 2136 are positioned in

the proximal portion of the posterior shell 2120 for receiving a strap 2140

therein. The strap 2140 can include suitable connecting structures, for

example corresponding hook and loop fasteners at respective ends thereof so

that the ends of the strap can be connected to each other. In a variation, a loop

or D-ring can be attached at one end of the strap 2140 so that the strap can be

looped through the loop or D-ring and attached to itself via suitable fasteners.

Strap connecting portions 2138, such as reduced thickness portions and/or

holes for rivet connections are also provided in the posterior shell wings 2122

to selectively anchor and retain strap assemblies. If holes and rivet

connections are used, then the connection points for the straps are pivotable

and can allow some rotation or adjustability of the straps. In this variation,

two sets of strap connecting portions 2138 are positioned in the posterior shell

wings 2122 so that two straps can be used to tighten and close the walker. It

will be recognized that any desired number of sets of strap connecting portions

can be provided to accommodate any desired number of straps. For example,

loops or D-rings can be attached, for example via loops of fabric, to the strap

connecting portions 2138 at both lateral and medial sides, along with a strap

2140 connected at one end to the strap connecting portion 2138. The other



end of the strap 2140 can be looped through one or both of the loops or D-

rings and connected to itself via suitable fasteners, such as hook and loop

fasteners.

[00280] For ease of simplicity, a strap configuration is shown in Fig. 56,

without the dorsal shell 2102 present. It can be seen that the ends of the straps

2140 can be attached at the anterior portion of the walker 2100. Since the

Straps 2140 are positioned at the front of the walker 2100 this configuration

allows easier access to the straps 2140 to allow wearers to adjust the fit of the

walker 2100. The ends of the straps can be connected in any suitable manner,

such as hook and loop, or snap fasteners.

[00281] It will be recognized that, in use, the straps 2140 are disengaged and

the dorsal shell 2102, which is positioned under the straps when the walker

2100 is worn, is removed to allow the wearer to place the lower leg, ankle, and

foot within an interior space defined among the dorsal shell 2102, the posterior

shell 2120, and the plantar shell portion 2144. Once the anatomical portion of

the wearer is positioned within the interior space, the dorsal shell 2102 can be

positioned along the dorsal surfaces of the lower leg, ankle, and foot and the

straps 2140 can be engaged over the dorsal shell 2102 to retain the dorsal shell

in place to provide the desired amount of support and stabilization to the lower

leg, ankle, and foot. It will be recognized that other suitable attachment

mechanisms, such as quick connect strapping mechanisms discussed herein,

can be used to secure the dorsal shell 2102 in place.

[00282] As best seen in Figs 55 and 57-59, the plantar shell portion 2144

includes reinforcing, connecting, or guide ridges 2146 positioned along the

distal surface thereof for guiding placement of and/or providing connection for

an outsole 2148. Additionally, reinforcing ribs or structures can be provided

along the proximal surface of the plantar shell portion 2144 if needed. The

outsole 2148 can be formed in any manner previously discussed, either as a

separate element or integrally with the plantar shell portion 2144. The outsole

2148 can include a heel protector 2154 and a toe protector portion 2150 that is

configured to cover and protect the toes of a wearer when the walker 2100 is

worn. However, if necessary to accommodate larger sized anatomies, or to



accommodate swollen toes, the toe protector portion 2150 can be trimmed

down or trimmed completely away.

[00283] As best seen in Fig. 55, the outsole 2148 can also include cushioning

structures 2152 formed therein to provide appropriate biomechanical

functions. In particular, the cushioning structures 2152 can be configured to

adjust heel strike and rollover properties of the walker 2100. The outsole 2148

can be formed as a full rocker bottom to provide the associated benefits to the

wearer's gait.

[00284] Returning to the posterior shell 2120, as best shown in Figs. 57-59,

additional expansion mechanisms are formed in the posterior shell 2120 to

reduce or eliminate pressure points and to accommodate users having different

sizes of lower legs, ankles, and feet. As previously discussed, a flexible or

resilient edge 2124 can be formed along the edges of the posterior shell 2120

of the wing portions 2122 to accommodate different sized anatomical portions

of different wearers.

[00285] Additionally, expansion joints 2126 can be provided between a

posterior portion of the posterior shell 2120 and the posterior shell wings

2122. The expansion joints 2126 can be similarly formed and function in a

manner as discussed above. The expansion joints 2126 allow the posterior

shell 2120 to automatically stretch or compress to accommodate different

sized wearers.

[00286] In particular, the expansion joints 2126 can be formed having a larger

dimension at the proximal end and tapering down to a smaller dimension at

the distal end. In a variation from previously discussed expansion joints, the

expansion joints 2126 can include a bridge 2130 spanning across the

expansion joint 2126, although such a bridge is not necessary. The function of

the bridge 2130 will be discussed in more detail below.

[00287] The expansion joints 2126 can be overmolded as previously discussed

and can includes a number (any desired) of expansion holes 2128 passing

therethrough that can be arranged in any suitable manner. The expansion

holes 2128 can have any desired shape or size and can also act as vents.

Additionally, the overmolded sections between the expansion holes 2128 can



be thinner than the overmolded portions that contact the edges of the posterior

shell and wing portions 2120, 2122. The reduced thickness sections can thus

allow easier stretching of the expansion joints 2126.

[00288] Due to the resiliency or flexibility thereof, the expansion joints 2126

allow the posterior shell wing portions 2122 to expand away from each other

or contract towards each other in order to accommodate swelling or different

sized anatomies, such as larger or smaller calves, and can reduce or eliminate

pressure points. Thus, the walker 2100 can accommodate swelling of the limb

or users having different sized calves, without losing rigidity in the sagittal

plane (the plane dividing the walker 2100 into medial and lateral sides). Due

to the larger proximal end, the expansion joint allows more expansion between

the proximal portions of the wing portions 2122 than at distally spaced

positions of the wing portions 2122.

[00289] If greater expansion is necessary, for example, in order to accommodate

even larger calf sizes, the overmolded portion of the expansion joints 2126 can

be cut or torn to allow the wing portions 2122 to be able to move further from

the posterior portion of the posterior shell 2120. Due to the flexibility or

compliance of the overmolded portion of the expansion joints 2126, this

portion is relatively easy to cut or tear, and does not leave sharp edges that can

cause injury.

[00290] In the case that the overmolded portion of the expansion joints 2126 is

to be cut or torn, the expansion holes 2128 can act as stopping points for the

cut or tear, so that the cut or tear does not extend further than is desired. In this

manner, incremental adjustments can be achieved. The cutting or tearing of

the overmolded portion of the expansion joints 2126 can extend all the way to

the bridge 2130 positioned in the expansion joint 2126, and the bridge 2130

can then act as a stopping point.

[00291] As best seen in Figs. 55 and 59, overmolding 2132 can be provided on

the bridge 2130 in the interior space of the walker 2100. If even more

expansion is needed, the bridge 2130 can be cut or broken, and the

overmolding 2132 serves the function of preventing sharp edges from the cut

or broken bridge 2130. The bridge 2130 can include a weakened or frangible



portion to aid with cutting or breaking the bridge, in a manner that will be

recognized by a skilled artisan.

[00292] If even more expansion is needed, the expansion holes 2128 positioned

below the bridge 2130 can also be cut, similarly as discussed above. In this

manner, there is a large amount of adjustability provided in the walker 2100,

such that many wearers having different sizes and shapes of anatomical

portions can utilize a generally one size fits all walker.

[00293] To further provide a generally one size fits all walker, as shown in Fig.

63, a liner 2172 having inflatable bladders and foam padding can be provided

as an interface between the wearer's anatomy and the walker 2100. It will be

recognized that additional cushioning, such as provided by insoles or separate

heel cushions positioned behind the Achilles tendon, can also be provided.

The liner 2172 can have any suitable configuration, such as any of those

previously discussed, including linked medial and lateral bladders. The liner

2712 can include a covering material, such as softgood, that can be used to

engage hook fasteners positioned on opposed flaps thereof, such that the liner

2172 cane be positioned and secured to the lower leg, ankle, and foot of the

wearer. Additional perspiration wicking material 2178 cane be positioned on

or in the liner 2172. The liner 2172 can also include a strategically placed

spacer element 2176 that can aid with heat and moisture dissipation. For

example, the spacer element 2176 can be positioned along the dorsal aspect of

the liner 2174 above the foot of the wearer.

[00294] As discussed above, the liner 2172 can include inflatable bladders,

which can be inflated or deflated to accommodate different sized anatomies or

to accommodate swelling, and to provide a desired amount of support and

stabilization to the lower leg, ankle, and foot. The bladders can be inflated via

an inflation tube, which is connected to a pump assembly 2156.

[00295] As shown in Fig. 63, the pump assembly 2156 is connected to the

inflation tube, and is carried by the liner 2172. The liner 2172 includes a

sliding slot 2174 through which the inflation tube can slightly extend. In this

manner, the pump assembly 2156 can be slid in the lateral-medial direction.

When the liner 2172 is placed within the interior space of the posterior shell



2120, and secured about the wearer's anatomy, the pump assembly 2156 can

thus be slid in the lateral-medial direction in order to aid with aligning the

pump assembly 2156 with the pump assembly receiving opening 2106 in the

dorsal shell 2102. Thus, donning of the walker 2100 is made easier.

[00296] As shown in Figs. 6 1 and 62, the pump assembly 2156 includes an

assembly cover 2158, which is made from any suitable flexible, resilient, or

compliant material, and which covers the pump 2164 and release valve 2170

assemblies. The assembly cover 2158 includes vent openings 2160 to allow air

vented from deflating the bladders to pass through the assembly cover 2158 to

atmosphere. The assembly cover 2158 can also include actuation enhancement

features 2162, such as raised portions or ridges, which may be configured in

any suitable design, such as a cross or an elongated portion. The actuation

enhancement features 2162 provide features to enhance friction or gripping for

allowing the user to more easily actuate the pump 2164 and the release valve

2170.

[00297] As best shown in Fig. 62, the pump assembly 2156 is similarly

configured to the pump assembly previously discussed, and includes an inlet

valve 2166, which may be a one-way valve that can also function as a release

valve, positioned at one end of the pump 2164, which may be a diaphragm

pump, and a one-way outlet valve 2168 positioned at a second end of the pump

2164. The one-way outlet valve 2168 communicates through the release valve

2170, which can be of any suitable type, including the release valve previously

discussed, with the bladder inflation tube for inflating the bladders. The

remaining features of the pump assembly 2156 function in a similar manner as

discussed above.

[00298] Once the liner 2172 is positioned about and secured to the lower leg,

and is positioned within the walker 2100, the pump 2164 can be actuated to

inflate the bladders therein to provide an appropriate amount of compression,

support, and stability to the lower leg, ankle, and foot.

[00299] In view of the above discussed embodiments, it can be seen that a

highly adjustable circumferential walker is disclosed, which can accommodate

a large variation of sizes of anatomies or swelling of the anatomical portions.



[00300] J . Conclusion

[00301] The disclosed embodiments of a circumferential walker provide many

improvements and allow easy insertion or removal of the lower leg into the

walker. Additionally, the quick connect strap tightening mechanisms allow

quick and easy tightening of the walker around the lower leg in order to

provide the necessary support and stabilization of the lower leg, ankle, and

foot. Accordingly, the disclosed embodiments of a circumferential walker are

easier to don and doff, which will be advantageous to numerous users,

including the elderly or infirm.

[00302] It is understood that the size of the disclosed embodiments and the

components thereof can be adjusted so that different users having different

sized legs, ankles, and feet may benefit from the present design. Specifically,

the width, thickness and length of the shells and sole members may be varied

to accommodate different sized users.

[00303] It is also understood that the locations and numbers of the various straps

and connection points can be alternated from those shown, such that the

number of straps and connection points, and their respective positions may be

altered from the numbers and positions as illustrated herein.

[00304] Of course, it is to be understood that not necessarily all objects or

advantages may be achieved in accordance with any particular embodiment of

the invention. Thus, for example, those skilled in the art will recognize that the

invention may be embodied or carried out in a manner that achieves or

optimizes one advantage or group of advantages as taught herein without

necessarily achieving other objects or advantages as may be taught or

suggested herein.

[00305] The skilled artisan will recognize the interchangeability of various

disclosed features from the disclosed embodiments and variations. For

example different connecting mechanisms may be freely changed and

substituted. Additionally, any suitable tightening mechanism may be utilized,

such as lacing or hook and loop strap fasteners. In addition to the variations

described herein, other known equivalents for each feature can be mixed and



matched by one of ordinary skill in this art to construct a circumferential

walker in accordance with principles of the present invention.

Although this invention has been disclosed in the context of exemplary

embodiments and examples, it therefore will be understood by those skilled in

the art that the present invention extends beyond the specifically disclosed

embodiments to other alternative embodiments and/or uses of the invention

and obvious modifications and equivalents thereof. Thus, it is intended that the

scope of the present invention herein disclosed should not be limited by the

particular disclosed embodiments described above.



CLAIMS

What is claimed is:

1. An orthopedic device comprising:

a first member contoured to generally correspond to an anatomical limb;

a second member contoured to generally correspond to an anatomical limb and

corresponding to the first member; and

at least one expansion mechanism positioned on the first or second member

and configured to accommodate changes in anatomical limb size due to an increase or

decrease in swelling and/or to accommodate different sized anatomical limbs of

various users.

2. The orthopedic device according to claim 1, wherein the at least one

expansion mechanism is formed between first and second wing portions of the first

member to allow the first and second wing portions to move relative to each other.

3 . The orthopedic device according to claim 2, wherein the at least one

expansion mechanism comprises:

an opening formed between the first and second wing portions;

a frangible or cuttable bridge portion spanning the opening; and

a flexible overmolded portion formed within the opening and along the bridge

portion.

4. The orthopedic device according to claim 1, wherein the at least one

expansion mechanism is formed between a wing portion and a posterior portion of the

first member to allow the wing and posterior portions to move relative to each other.

5. The orthopedic device according to claim 4, wherein the at least one

expansion mechanism comprises:



an opening formed between the wing and posterior portions;

a frangible or cuttable bridge portion spanning the opening; and

a flexible overmolded portion formed within the opening and along the bridge

portion.

6 . The orthopedic device according to claim 1, wherein the at least one

expansion mechanism is formed along an edge of the first member.

7. The orthopedic device according to claim 6, wherein the at least one

expansion mechanism is a flexible edge overmold.

8. The orthopedic device according to claim 1, wherein the at least one

expansion mechanism is formed between first and second portions of the second

member.

9 . The orthopedic device according to claim 1, wherein the at least one

expansion mechanism is formed along an edge of the second member.

10. The orthopedic device according to claim 9, wherein the at least one

expansion mechanism is a flexible edge overmold.

11. The orthopedic device according to claim 9, wherein the at least one

expansion mechanism is a living hinge.

12. The orthopedic device according to claim 1, further comprising:

an outsole along the first member; and



at least one tightening strap connected to the first member and extending over

the second member to secure the first and second members together about an

anatomical limb.

13. The orthopedic device according to claim 1, wherein the first and second

members include a plurality of clearance openings formed therein and the first and

second members include at least one reinforcing structure.

14. The orthopedic device according to claim 1, further comprising:

a pump assembly configured for integration with at least one of the first and

second member; and

at least one bladder arranged along an inner surface of at least one of the first

and second member.

15. The orthopedic device according to claim 14, wherein the at least one

bladder is in the form of a medial and a lateral bladder connected together for

simultaneous inflation or deflation.

16. The orthopedic device according to claim 14, wherein the at least one

bladder includes a channel formed therein for providing heat and/or perspiration

dissipation.

17. The orthopedic device according to claim 14, wherein the at least one

bladder includes an opening formed therein for providing a vent for heat and/or

perspiration dissipation.

18. The orthopedic device according to claim 14, wherein the at least one

bladder includes an inflation tube, the bladder and inflation tube carried within a liner;



the liner includes a slot formed therein, the inflation tube passing through the

slot and relatively moveable within the slot with respect to the liner; and

the pump assembly is connected to the inflation tube relatively moveable with

respect to the liner for positioning within a receiving opening formed in the second

member.

19. An orthopedic device comprising:

a first member contoured to generally correspond to an anatomical limb;

a second member contoured to generally correspond to an anatomical limb and

corresponding to the first member;

at least one opening formed in the first member;

a frangible or cuttable bridge portion spanning the opening; and

a flexible overmolded portion formed within the opening and along the bridge

portion and configured to accommodate changes in anatomical limb size due to an

increase or decrease in swelling and/or to accommodate different sized anatomical

limbs of various users.

20. An orthopedic device comprising:

a first member contoured to generally correspond to an anatomical limb;

a second member contoured to generally correspond to an anatomical limb and

corresponding to the first member;

at least one expansion mechanism positioned on the first or second member

and configured to accommodate changes in anatomical limb size due to an increase or

decrease in swelling and/or to accommodate different sized anatomical limbs of

various users; and

a liner having at least one inflatable bladder, the liner received between the

first and second members and carrying a pump assembly configured to be received in

a receiving opening formed in the second member.
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