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Heel Protector and Corresponding Rehabilitation Systems and Methods

for Using the Same

BACKGROUND

TECHNICAL FIELD

This invention relates generally to therapy systems, and more particularly to devices for
preventing complications during therapy.

BACKGROUND ART

Limb protection devices, including boots, braces, wraps, socks, sleeves, and the like are
used to protect a patient’s limbs. These devices can be used for a variety of reasons, including
limb elevation, limb pressure alleviation, limb protection, and limb strengthening.

While many of these devices work reasonably well in practice, problems with their usage
exist. When left on for long periods of time, or when used incorrectly, these devices can
sometimes lead to skin breakdown or the formation of pressure ulcers. Where this occurs, the
therapeutic device creates new medical conditions that must be treated while aiding in the
rehabilitation of previously existing conditions. These new issues only serve to extend the overall
rehabilitation time for the patient. Accordingly, it would be advantageous to have an improved
therapeutic device.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying figures, where like reference numerals refer to identical or
functionally similar elements throughout the separate views and which together with the detailed
description below are incorporated in and form part of the specification, serve to further illustrate
various embodiments and to explain various principles and advantages all in accordance with the
present invention.

FIG. 1 illustrates a front elevation view of one explanatory heel protector configured in

accordance with one or more embodiments of the invention.
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FIG. 2 illustrates a rear elevation view of one explanatory heel protector configured in
accordance with one or more embodiments of the invention.

FIG. 3 illustrates a patient’s limb being placed into a leg insertion aperture defined along
a leg engaging section and a foot engaging section of one explanatory heel protector configured
in accordance with one or more embodiments of the invention.

FIG. 4 illustrates one explanatory heel protector configured in accordance with one or
more embodiments of the invention upon being applied to a patient’s limb.

FIG. 5 illustrates an alternate configuration of attachment straps of one explanatory heel
protector configured in accordance with one or more embodiments of the invention.

FIG. 6 illustrates a patient’s limb being placed into a leg insertion aperture defined along
a leg engaging section and a foot engaging section of an alternate configuration of one
explanatory heel protector configured in accordance with one or more embodiments of the
invention.

FIG. 7 illustrates one explanatory heel protector in use with one explanatory bolster, each
being configured in accordance with one or more embodiments of the invention.

FIG. 8 illustrates a top plan view of one explanatory compression device configured in
accordance with one or more embodiments of the invention.

FIG. 9 illustrates a sectional plan view of one explanatory compression device configured
in accordance with one or more embodiments of the invention.

FIG. 10 illustrates another sectional plan view of one explanatory compression device
configured in accordance with one or more embodiments of the invention.

FIG. 11 illustrates a top plan view of another explanatory compression device configured
in accordance with one or more embodiments of the invention.

FIG. 12 illustrates a patient wearing one explanatory compression device configured in

accordance with one or more embodiments of the invention.
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FIG. 13 illustrates a patient’s limb wearing one explanatory compression device
configured in accordance with one or more embodiments of the invention being placed into a leg
insertion aperture defined along a leg engaging section and a foot engaging section of one
explanatory heel protector configured in accordance with one or more embodiments of the
invention.

FIG. 14 illustrates one explanatory heel protector configured in accordance with one or
more embodiments of the invention upon being applied to a patient’s limb, where the patient’s
limb also has applied thereto one explanatory compression device configured in accordance with
one or more embodiments of the invention.

FIG. 15 illustrates one explanatory heel protector configured in accordance with one or
more embodiments of the invention upon being applied to a patient’s limb, where the patient’s
limb also has applied thereto one explanatory compression device configured in accordance with
one or more embodiments of the invention, with the resulting rehabilitation system being used
with one explanatory bolster configured in accordance with one or more embodiments of the
invention.

FIG. 16 illustrates a sectional view of an alternate heel protector configured in
accordance with one or more embodiments of the invention.

FIG. 17 illustrates an alternate heel protector configured in accordance with one or more
embodiments of the invention upon being applied to a patient’s limb, where the patient’s limb
also has applied thereto one explanatory compression device configured in accordance with one
or more embodiments of the invention.

FIG. 18 illustrates an alternate heel protector configured in accordance with one or more
embodiments of the invention.

Skilled artisans will appreciate that elements in the figures are illustrated for simplicity

and clarity and have not necessarily been drawn to scale. For example, the dimensions of some
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of the elements in the figures may be exaggerated relative to other elements to help to improve
understanding of embodiments of the present invention.
DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Embodiments of the invention are now described in detail. Referring to the drawings,
like numbers indicate like parts throughout the views. As used in the description herein and
throughout the claims, the following terms take the meanings explicitly associated herein, unless
the context clearly dictates otherwise: the meaning of “a,” “an,” and “the” includes plural
reference, the meaning of “in” includes “in” and “on.” Relational terms such as first and second,
top and bottom, and the like may be used solely to distinguish one entity or action from another
entity or action without necessarily requiring or implying any actual such relationship or order
between such entities or actions. Also, reference designators shown herein in parenthesis indicate
components shown in a figure other than the one in discussion. For example, talking about a
device (10) while discussing figure A would refer to an element, 10, shown in figure other than
figure A.

Embodiments of the present invention provide a cushioned heel protector that is
configured for use with a compression device. In one embodiment, the heel protector includes a
leg engaging section and a foot engaging section. The leg engaging section intersects with the
foot engaging section and a heel receiver. A leg insertion aperture is defined along the leg
engaging section and a foot engaging section. Once the patient’s limb is placed within the leg
insertion aperture, one or more fastening straps can wrap from one side of the leg engaging
portion across the leg insertion aperture to another side of the leg engaging portion to retain the
heel protector on the patient’s limb.

In one embodiment, a compression device is placed upon the patient’s limb prior to
applying the heel protector. The compression device can be configured for providing compression
therapy to a patient’s limb. In one embodiment, the compression device comprises a wrap

material, which can be elasticized, that has an outer face and an inner face. The inner face is
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disposed against the patient’s limb, while the outer face is visible when the wrap is applied to the
limb. The wrap defines a proximal edge, a distal edge, and first and second side edges. One of the
side edges includes a plurality of attachment tabs that are configured to attach - by hook and loop
fastener or other attachment device - to the outer face when the wrap is wrapped about the
patient’s limb.

In one embodiment, the compression device includes a bladder that is configured to
selectively inflate or deflate. In one embodiment, the bladder is disposed beneath a central panel
of the compression device. In one embodiment, the bladder is inflatable through a connection
tube. For example, in one application the bladder can be inflated with air to a pressure of forty
millimeters of mercury to apply pressure to a patient’s limb for compression therapy.
Compression therapy may be required to prevent deep vein thrombosis (DVT) or venous
thrombo-embolisms, which are conditions where clots form in the blood. Patients undergoing
surgery, under anesthesia, or undergoing extended periods of bed rest are at risk of clotting
conditions associated with DVT. The clotting conditions frequently occur in the deep veins of the
lower extremities, such as in the lower legs, due to the tendency of blood to accumulate or pool in
these areas. Static pools of blood can give rise to clotting conditions. Where clots form,
circulation can be compromised, thereby putting the patient’s health at risk. Further, clots can
break free, which puts the patient at risk for embolism, which in some circumstances can be life
threatening. Application of a compression device can work to prevent pooling, thereby reducing
the risk that a clot will form.

However, the inventors of embodiments of the present invention have come to
understand that the use of a compression device with a conventional heel offloading boot or limb
covering creates new problems. Specifically, when using compression devices with boots or other
coverings there is an increased risk of skin breakdown due to the fact that tubing from the
compression device can come into contact with the patient’s skin when the boot or other covering

is wrapped about the compression device. Prior art boots and coverings provide as much as three
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inches along which tubing from compression devices can contact the patient’s skin. When the
tubing is not placed precisely within the boot or covering, it will contact the patient’s skin,
thereby significantly increasing the risk of skin breakdown. Even when the tubing is placed
correctly when the boot or covering is applied, patient movement or tubing manipulation outside
the boot or covering can cause the tubing to contact the patient’s skin, thereby exacerbating skin
breakdown. This problem can be exacerbated due to the fact that the boot or covering is applying
pressure that presses the tubing against the patient’s skin.

Embodiments of the heel protector described herein specifically address this problem that
occurs with prior art designs by including one or more apertures disposed along the leg engaging
section of the heel protector, with those apertures being configured to permit a connection tube
extending from an inflatable bladder of a compression device to pass therethrough. Moreover,
while embodiments of the present invention can be used with prior art compression devices, when
using a compression device configured in accordance with the present disclosure, the connection
tubing can be configured to exit the compression device at a non-orthogonal angle, thereby
permitting the connection tubing to easily pass from the compression device to the aperture
without risk of contacting the patient’s skin.

For example, in one embodiment, to provide a better user experience, the connection tube
exits the bladder at a non-orthogonal angle relative to the distal edge of the compression device.
When the bladder is disposed beneath the patient’s leg, the non-orthogonal angle ensures that the
connection tube does not run parallel to the patient’s leg, thereby causing discomfort and
potential skin breakdown that occurs when the connection tube passes along the patient’s Achilles
tendon. It also facilitates the connection tube passing conveniently through the apertures in the
medial or lateral sides of the leg engaging portion of the heel protector. Advantageously, this both
increases comfort for the patient over prior art designs and reduces or eliminates the risk of skin
breakdown because the connection tube does not contact the patient’s skin. Moreover,

embodiments of the invention are easier for a health care services provider to apply.
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Turning now to FIGS. 1 and 2, illustrated therein is one explanatory embodiment of a
heel protector 100 configured in accordance with one or more embodiments of the invention. In
the illustrative embodiment of FIGS. 1 and 2, the heel protector 100 includes a leg engaging
section 101 and a foot engaging section 102. The leg engaging section 101 intersects the foot
engaging section 102 at a heel receiver 103. In one embodiment, the heel receiver 103 defines an
aperture 201 through which a patient’s heel can be seen when the heel protector 100 is applied to
the patient’s leg. The leg engaging section 101 and the foot engaging section 102 have defined
therealong a leg insertion aperture 104. A patient’s leg can be inserted through the leg insertion
aperture 104, as will be shown in FIG. 3 below.

In one embodiment, the heel protector 100 includes one or more fastening straps
105,106,107,108 extending from the sides of the leg engaging section 101, the foot engaging
section, or combinations thercof. For example, in the illustrative embodiment of FIGS. 1 and 2,
the heel protector 100 has four fastening straps 105,106,107,108 extending from its sides. At least
one fastening strap 105 extends from a first side of the heel protector 100, while others extend
from another side of the heel protector 100. This allows the fastening straps to “criss-cross” from
one side of the heel protector 100 to the other. In this illustrative embodiment, two fastening
straps 105,106 extend from the foot engaging section 102, while two other fastening straps
107,108 extend from the leg engaging section 101. Also, in this illustrative embodiment, three
fastening straps 106,107,108 extend from the medial side 109 of the heel protector 100, while one
fastening strap 105 extends from the lateral side 110 of the heel protector 100. This configuration
is illustrative only, as other configurations and placements of the fastening straps
105,106,107,108 will be obvious to those of ordinary skill in the art having the benefit of this
disclosure.

In one embodiment, the fastening straps 105,106,107,108 are stretchable. For example,
they may comprise an elasticized material configured to stretch when being wrapped about the

leg insertion aperture 104. In another embodiment, the fastening straps 105,106,107,108 are not
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stretchable, but are rather material layers that are fixed in length and do not change when being
wrapped about the leg insertion aperture 104. The fastening straps 105,106,107,108 are affixed to
the heel protector 100 by stitching in one embodiment. FIG. 2 illustrates fastening straps 107,108
being attached to the leg engaging section 101 along seam 202.

In one embodiment, ecach of the fastening straps 105,106,107,108 comprises one of a
hook fastener or a loop fastener disposed therealong. Illustrating by example, fastening strap 105
may have hook fasteners disposed along side 111. To complete the fastening system, in one
embodiment the leg engaging section 101 includes one or more panels 112,113 that have a
complementary fastener disposed therealong. Where, for example, fastening strap 105 includes
hook fasteners, corresponding panel 112 may have loop fasteners disposed therealong, as the loop
fasteners are complementary to the hook fasteners. Accordingly, when fastening strap 105 is
wrapped across the leg insertion aperture 104, it can be attached anywhere along panel 112. The
same is true with fastening straps 106,107,108 attaching to panel 113. While hook and loop
fasteners are one type of fastener or attachment mechanism suitable for use with embodiments of
the invention, it should be noted that others will be obvious to those having ordinary skill in the
art and the benefit of this disclosure. For example, the hook and loop fasteners can be replaced by
laces, snaps, buttons, drawstrings, or other fastening devices.

In one embodiment, the interior lining 114 of the heel protector is soft and comfortable.
For example, in one embodiment the interior lining 114 can be fleece or another soft material. In
another embodiment, the interior lining 114 can be felt or chamois. As noted above, in one
embodiment the heel protector 100 is configured to be used with a compression device.
Accordingly, in one embodiment the interior lining 114 can be configured to attach, mate, or
otherwise interface with an exterior lining of the compression device.

In one embodiment, the interior lining 114 has a relatively high coefficient of friction so
that the heel protector 100 does not move when wrapped about a patient’s limb or compression

device attached thereto. For example, the interior lining 114 can be brushed, napped or sanded to
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raise its pile for comfort and increase the coefficient of friction. In one embodiment, the interior
lining 114 has an antibacterial, antimicrobial, or anti-odor material integrated therein to help
reduce the risk of bacteria, microbes, or odors from existing in the interior of the heel protector
100 after prolonged use. The interior lining 114 can also be manufactured from a wicking
material. The exterior 116 of the heel protector 100 may be water resistant or waterproof as
desired. In one embodiment, the interior of the heel protector 100 can be constructed from a
cooling material, such as a gel that can be cooled to apply thermal therapy to the patient.

As shown in FIG. 2, in one embodiment the leg engaging section 101 defines at least one
aperture 203,204 disposed in an ankle region 205 of the leg engaging section 101. In one
embodiment, the at least one aperture 203,204 is disposed at least a predetermined distance 206
from the foot engaging section 102. For example, in one embodiment, aperture 203 is disposed
approximately six inches proximally from the aperture 201 disposed in the heel receiver 103. As
will be described below, separating the at least one aperture 203,204 from the foot engaging
section 102 by the predetermined distance 206 advantageously allows the heel protector 100 to be
used with compression devices having connection tubes exiting therefrom at non-orthogonal
angles. This accommodation is not possible using prior art heel protector designs. In one
embodiment, the predetermined distance 206 would be about six inches.

In one embodiment, the aperture 203 is disposed about one inch superior to the posterior
aspect (which runs along the line of predetermined distance 206) of the heel protector 100.
Similarly, another aperture 204 can be disposed as a mirror image of the first aperture 203. As
noted above and as will be shown below in further detail, in one or more embodiments the heel
protector 100 is configured for use as one component in a rehabilitation system, with a
corresponding component comprising a compression device. Where the compression device
includes a connection tube extending from an inflatable bladder, the inclusion of apertures
203,204 help to minimize the risk of the connection tube contacting a patient’s skin by providing

an casy and convenient exit port. The addition of the apertures 203,204 on the lateral side 110 and
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medial side 109 of the leg engaging section 101 allows the connection tube emanating from the
compression device to run directly out of the heel protector 100, thereby eliminating the need to
“tuck” tubing into the seam of the boot and away from the skin. In one embodiment, one aperture
203 is disposed about forty-five degrees around the leg engaging section 101 from the other
aperture 204.

As shown in the exploded view 220, in one embodiment the aperture 204 can be
configured as a channel 221 to permit a connection tube extending from an inflatable bladder of a
compression device to pass therethrough. The channel 221 can be reinforced about its perimeter
222, For instance, in one embodiment, the channel 221 is reinforced with stitching 223. The
channel 221 can be disposed in-line with a seam 224 of the heel protector 100, or as shown in the
exploded view 220, can be proximally located with the scam 224,

In one embodiment, the apertures 203,204 are color-coded. As will be described below,
embodiments of compression devices configured in accordance with one or more embodiments of
the invention can be color-coded in accordance with manufacturer, size, or other considerations.
Accordingly, in one embodiment the apertures 203,204 can be correspondingly color-coded.
Where the apertures 203,204 are configured to be used with differently color-coded compression
devices, they may be color-coded differently. Where the apertures 203,204 are to be used with a
common compression device, they may be similarly color-coded.

As will also be described below, embodiments of the present invention can be configured
to work not only with compression devices configured in accordance with embodiments of the
present invention, but also with prior art compression devices. When used with prior art
compression devices, connection tubes can pass through channels of embodiments of the
invention to exit from the aperture 201 disposed along the heel receiver 103. Accordingly, this
aperture 201 can be color coded as well. To differentiate between exit apertures for prior art

compression sleeves and those for compression devices configured in accordance with
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embodiments of the present invention, in one embodiment apertures 203,204 and aperture 201 are
color-coded differently.

Turning now to FIGS. 3 and 4, a method of applying a heel protector 100 is illustrated.
As shown in FIG. 3, a health care services provider 301 passes a patient’s leg 302 through the leg
insertion aperture 104 disposed along the leg engaging section 101 and the foot engaging section
102 such that the patient’s heel engages the heel receiver (103). Once this step is complete, the
health care services provider 301 will wrap the fastening straps 105,107,108 across the leg
insertion aperture 104 to retain the heel protector 100 to the patient’s leg 302. The result of this
wrapping is shown in FIG. 4.

As shown in FIG. 4, three of the fastening straps 106,107,108 have been wrapped about
the leg insertion aperture 104 and attached to panel 113. Similarly, fastening strap 105 has been
wrapped about the leg insertion aperture 104 and attached to panel (112). This retains the heel
protector 100 to the patient’s leg 302.

As shown in FIG. 4, fastening strap 105 and fastening strap 106 have been “criss-
crossed.” Fastening straps 107,108 could have been similarly criss-crossed, but have been left in a
substantially parallel configuration in this illustrative embodiment. In one embodiment, the health
care services provider (301) is instructed to achieve this configuration as follows: after inserting
the patient’s leg 302 into the leg insertion aperture 104, fastening strap 108 is to be wrapped
about the leg insertion aperture 104 and attached to panel 113. Next, insertion strap 107 is to be
wrapped about the leg insertion aperture 104 and attached to panel 113 to securely affix the leg
engaging section 101 about the patient’s leg 302. While fastening straps 107,108 can be attached
so that they are substantially parallel, in one embodiment the health care services provider (301)
is instructed to cause fastening strap 107 to extend toward the foot engaging section 102, and

thereby non-parallel relative to fastening strap 108, to achieve a more snug fit.
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Next, the health care services provider (301) is instructed to wrap fastening strap 106
across the leg insertion aperture 104 in a substantially diagonal configuration to attach to panel
113. Corresponding fastening strap 105 can then criss-cross over fastening strap 106 to attach to
panel (112). Fastening straps 105 and 106 work to retain the foot engaging section 102 to the
patient’s foot.

While the method shown in FIGS. 3 and 4 is one method of applying a heel protector 100
to the patient’s leg 302, embodiments of the invention provide advantages over other prior art
boots in that they can be applied in differing configurations. Turning now to FIGS. 5 and 6,
illustrated therein is an alternate method for applying the heel protector 100 to a patient’s leg.

As shown in FIG. 5, the health care services provider 301 has completed the first two
steps described above, namely, after inserting the patient’s leg 302 into the leg insertion aperture
104, fastening strap 108 is wrapped about the leg insertion aperture 104 and attached to panel
(113). Next, insertion strap 107 is wrapped about the leg insertion aperture 104 and attached to
panel (113) to securely affix the leg engaging section 101 about the patient’s leg 302.

However, rather than criss-crossing fastening straps 105,106, in this illustrative
embodiment the health care services provider 301 attaches these fastening straps 105,106 to the
same side from which they emanate. This is referred to as the “foot-drop™ protection method.
Ilustrating by example, fastening strap 106 is stretched parallel to the leg insertion aperture 104
and is attached to panel 112. The same is done with fastening strap 105. The resulting
configuration 600 is shown in FIG. 6.

In one or more embodiments, a bolster can be used with the heel protector 100 to prevent
inadvertent rotation of the patient’s leg 302 while disposed within the heel protector. Turning
now to FIG. 7, illustrated therein is one such embodiment.

As shown in FIG. 7, a heel protector 100 has been applied to a patient’s leg 302. A

bolster 700 has been placed beside the heel protector 100 to provide resistance to rotational
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motion of the patient’s leg 302. Said differently, the bolster 700 is configured to stabilize the heel
protector 100 rotationally when worn by a patient. In this illustrative embodiment, the bolster 700
is generally triangular in cross section and provides an “ambidextrous” stabilizing wedge that can
be placed on either side of the heel protector 100. In one embodiment, a health care services
provider (301) is instructed to place a first bolster on one side of the heel protector 100 and a
second bolster on the other side of the heel protector 100. In other embodiments, a single bolster
700 can be used as shown in FIG. 7. While a triangular cross section of the bolster 700 is shown
in this illustrative embodiment, other cross sectional shapes will be obvious to those of ordinary
skill in the art having the benefit of this disclosure.

In one embodiment, the bolster 700 is attached to the heel protector 100. For example an
edge 701 of the bolster 700 can be stitched to a seam 202 of the leg engaging section 101 of the
heel protector 100. However, in other embodiments, the bolster 700 can be completely separated
from the heel protector 100 so as to be used only when circumstances warrant. In the illustrative
embodiment of FIG. 7, the bolster 700 includes a fastener 702 that is complementary to a fastener
disposed on an exterior of the leg engaging section 101 of the heel protector 100. For example,
where the leg engaging section 101 includes panel 112, which is one of a hook fastener or a loop
fastener, the fastener 702 disposed on the exterior of the bolster 700 may be a complementary
fastener such as another of the hook fastener or the loop fastener. In such a configuration, the
bolster 700 can be attached to the leg engaging section 101 as necessary, but can be removed
when not needed.

As noted above, in one embodiment the heel protector 100 is configured to be used with a
compression device such that both are worn simultaneously by the patient. Turning now to FIG.
8, illustrated therein is one explanatory compression device 800. In one embodiment, the
compression device 800 is configured to wrap about the leg of a patient. However, those of

ordinary skill in the art having the benefit of this disclosure will appreciate that the compression
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device 800 could equally be configured as an arm cuff, a knee sleeve, or sleeve for another body
part.

The compression device 800 comprises a wrap 801 configured to wrap about the patient’s
limb. In one embodiment, the wrap 801 is manufactured from a non-stretchable material. In other
embodiments, the wrap 801 is manufactured from a stretchable, elasticized material. The wrap
801 can comprise one or more layers of material that are stitched together. For example, in one
embodiment, the wrap 801 comprises at least two layers of material that are stitched together
along a perimeter 802. Panels, e.g., central panel 803, can also be defined along the wrap 801 by
stitching 804 as well. The stitching 804 can be replaced by other suitable means for joining the
materials, such as high frequency welds, ultrasonic welding, thermal bonding, heat-sealing, or
adhesive bonding.

One example of a suitable material for the wrap 801 is nylon tricot. Nylon tricot is
manufactured by machines that use a warp-knit pattern to weave nylon fiber. The fibers are
typically woven across the width of the material layer in a zigzag pattern. The nylon tricot can be
100% nylon fiber, or can alternatively be a blend of nylon and other fibers, including rayon or
cotton. Nylon tricot works well as the wrap 801 because it does not snag or run easily. Moreover,
it can be manufactured in a variety of colors. Nylon tricot can also be machine-washed.

Other materials can be used as the wrap 801 as well. For instance, the wrap 801 can be
manufactured from one or more sheets of plastic, neoprene, rubber, foam, felt, polymers, resins,
and/or natural fabric materials. In some embodiments, only some layers of the wrap 801 can be
configured to be stretchy and elastic. For instance, the outer face 805 shown in FIG. 8 can be
manufactured from a stretchy material, such as tricot stretch fabric, while an inner face is
manufactured from a non-clastic material, or vice versa. Additionally, the various layers of the
wrap 801 may be manufactured from materials having varying degrees of elasticity or

stretchiness.
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In the illustrative embodiment of FIG. 8, the wrap 801 and its outer face 805 define a
proximal edge 806, a distal edge 807, a first side edge 808, and a second side edge 809. In this
embodiment, the second side edge 809 defines a plurality of attachment tabs 810,811,812, In one
embodiment, the outer face 805 of the wrap 801 and the attachment tabs 810,811,812 work in
tandem to allow the attachment tabs 810,811,812 to attach to the outer face 805. In one
embodiment the wrap 801 and attachment tabs 810,811,812 employ hook and loop fastening
devices for attachment. For example, cach of the attachment tabs 810,811,812 can include hook
fasteners disposed on the inner face (disposed opposite the outer face 805 and not shown in FIG.
8), while the wrap 801 comprises loop pile fabric to which the hook fasteners can attach.
Alternatively, loop fasteners can be disposed along the outer face 805 to provide an attaching
surface. It will be obvious to those of ordinary skill in the art having the benefit of this disclosure
that other attachment mechanisms can be used, such as zippers, buttons, straps, laces, adhesive, or
other devices.

In one embodiment, one of the attachment tabs 810,811,812 has an index line 813
disposed thereon. While the index line 813 can be disposed upon multiple attachment tabs
810,811,812, in the illustrative embodiment of FIG. 8, the index line 813 is disposed only on the
attachment tab 810 located adjacent to the proximal edge 806 of the wrap 801.

To ensure that the appropriate fit is achieved when applying the compression device 800
to the patient’s limb, in one embodiment the outer face 805 of the wrap 801 has a measurement
scale 814 disposed thercon. In the illustrative embodiment of FIG. 8, the measurement scale 814
comprises two longitudinal boundaries 815,816 identifying a range within which the index line
813 should position for the compression device 800 to provide an appropriate fit for providing
compression therapy when the compression device 800 is wrapped about the patient limb.
Accordingly, when the wrap 801 is wrapped about the limb and attachment tab 810 is attached to
the outer face 805, an appropriate fit is achieved when the index line 813 lands within the two

longitudinal boundaries 815,816.
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In the illustrative embodiment of FIG. &, the longitudinal boundaries 815,816 are
configured to fit a “medium” sized compression device 800. Illustrative dimensions for such
longitudinal boundaries 815,816 can be as follows: longitudinal boundary 815 can be about four
centimeters from the first side edge 808. Similarly, longitudinal boundary 816 can be about four
centimeters from the stitching 827 of the central panel 803. Along the distal edge 807, the
longitudinal boundaries 815,816 can be about ten centimeters apart. Along the proximal edge
806, the longitudinal boundaries 815,816 can be about cighteen centimeters. It should be noted
that these dimensions are for one illustrative embodiment only, and are not to be considered
limiting. Similar and/or proportional measurements may be used for other smaller and larger
sizes, with the longitudinal boundaries 815,816 being predetermined distances from the edges of
the wrap 801. Further, as will be shown below in FIG. 4, the longitudinal boundaries 815,816
need not extend all the way across the wrap 801. Other configurations of longitudinal boundaries
815,816 will be obvious to those of ordinary skill in the art having the benefit of this disclosure.

In the illustrative embodiment of FIG. 8, the measurement scale includes a range
indicator 817 and usage instructions 818. This illustrative range indicator 817 comprises the word
“range” and two arrows 819,820 that verify that the space 821 between the two longitudinal
boundaries 815,816 is the proper landing area for the index line 813. The usage instructions 818
provide direction as to how to properly wrap the compression device 800 about the torso. For
example, the illustrative usage instructions 818 of FIG. § state, “Wrap sleeve around patient’s leg.
Ensure that the index line falls between the two range indicators. If not, use a smaller or larger
sleeve as required.”

If the index line 813 does not land between the two longitudinal boundaries 815,816, in
one or more embodiments the measurement scale 8§14 further comprises instructions 822,823
directing a health care services provider with specifics as to what action to take next. For
example, a first set of instructions 822 is disposed between one of the longitudinal boundaries 815

and the first side edge 808. These instructions 822 indicate that a larger compression device is
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required. In the illustrative embodiment of FIG. §, these instructions 822 also provide the part
number that should be selected for convenience. The instructions 822 state, “If index line is out of
range, usc MDS601L (Large 187-24”).”” A health care service provider’s attention will be directed
to these instructions 822 when the index line 813 positions between the longitudinal boundary

815 and the first side edge 808 when the compression device 800 is wrapped about the patient
limb and attachment tab 810 is attached to the outer face 805.

Additional instructions 823 are provided when the compression device 800 is too large.
Specifically, in the illustrative embodiment of FIG. 8, the additional instructions 823 are disposed
between another of the longitudinal boundaries 816 and the second side edge 809. The additional
instructions 823 indicate that a smaller compression device is required. As with instructions 822,
the additional instructions 823 optionally provide a part number for user convenience. The
additional instructions 823 state, “If index line is out of range, use MDS601P (Small up to 127).”
A health care service provider’s attention will be directed to these additional instructions 823
when the index line 813 positions between longitudinal boundary 816 and the second side edge
809 when the compression device 800 is wrapped about the patient limb and attachment tab 810
is attached to the outer face 805.

Other indicia can be disposed along the outer face 805 as well. For example, in the
illustrative embodiment of FIG. 8, each of the attachment tabs 810,811,812 has an ordinal number
824,825,826 disposed thercon. In this embodiment, the ordinal numbers 824,825,826 indicate in
which order the plurality of attachment tabs 810,811,812 are to be attached to the outer face 805
of the wrap 801. Experimental testing has shown that the most effective method for preventing
DVT when applying the compression device 800 is to apply the most distal attachment tab 812
first, followed by the next attachment tab 811, and finally the most proximal attachment tab 810.
This method helps to push blood back toward the patient’s torso and works to prevent blood

pooling distally from the compression device. Accordingly, attachment tab 810 has the lowest
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ordinal number 824, while the greatest ordinal number, i.¢., ordinal number 826, is disposed on
the attachment tab 810 located adjacent to the proximal edge 806 of the compression device 800.

In the illustrative embodiment of FIG. 8, the wrap 801 comprises a central panel 803 that
is defined by two longitudinal stitches 827,828, To alert the health care services provider to the
size of the compression device 800, the central panel also comprises indicia 829 identifying a size
of the compression device 800, which in this case is a medium, defined by an inner diameter wrap
length of between twelve and eighteen inches.

In one or more embodiments, to provide an additional mnemonic indicator of the size, at
least one of the plurality of attachment tabs, in this case attachment tab 811, has corresponding
indicia 830 identifying the size of the compression device 800 as well. As the index line 813 is
disposed on attachment tab 810 in this embodiment, and the corresponding indicia 830 is
disposed on attachment tab 811, the index line 813 and the corresponding indicia 830 identifying
the size of the compression device 800 are disposed on different attachment tabs. However, it
should be noted that they could be disposed on the same tab as well.

It is contemplated that other mnemonic indicators of size can be included as well. For
example, in one embodiment, the outer face 805 is color-coded with a color visually indicative of
the size. The wrap 801 can be manufactured in a particular color that corresponds to a particular
size. In one embodiment, the wrap 801 is manufactured in yellow to represent a small size, grey
to represent medium, red to represent large, and green to represent extra large.

In other embodiments, the wrap 801 can be manufactured from a common color, such as
blue. However, piping disposed along the perimeter 802 can be color-coded with a color visually
indicative of the size that is different from the color of the wrap 801. Accordingly, the
combination of the color and another color can be configured to be visually indicative of the size

of the compression device 800. For example, while the outer face 805 is blue, the perimeter 802
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can be color-coded such that it is yellow to represent a small size, grey to represent medium, red
to represent large, and green to represent extra large.

As shown in FIG. §, the first side edge 808 and the second side edge 809 are not parallel.
This is due to the fact that a medial reference line 831 extending across the wrap 801 has a
curvature configured to facilitate the wrap 801 wrapping around a patient’s limb. This causes
both the first side edge 808 and second side edge 809, and the longitudinal boundaries 815,116,
respectively, to be oblique relative to each other so as to be substantially orthogonal with the
imaginary medial reference line 831. Accordingly, the longitudinal boundaries 815,816 form a
quasi-frustoconical shape (“quasi” because the top and bottom are curved in accordance with the
curvature).

In one or more embodiments, additional graphical indicia can be disposed along the outer
face 805 of the wrap as well. For example, in the illustrative embodiment of FIG. 8, a product
name 832 and part number 833 are provided. Additionally, an indicator 834 of which side forms
the outer face 805 is provided. Product specific information 835, such as information indicating
that the product is latex free, can also optionally be provided. Diagrams and pictures 836 can be
included to provide a quick reference for a health care services provider that visually depicts
usage of the compression device 800.

Turning now to FIG. 9, illustrated therein is a sectional view of the compression device
800. The sectional view is provided to show components of the compression device 800 that are
generally not visible when viewing the front side (805). As noted above, in one or more
embodiments the wrap 801 can be manufactured from various layers. Accordingly, elements
shown in sectional views can be disposed between those layers. Where the wrap 801 is
manufactured from a single layer, the components will frequently be disposed on the inner side,

and thus will not be visible from the front side (805).
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As shown in FIG. 9, in one embodiment the compression device 800 includes a bladder
901 that is configured to be selectively inflatable or deflatable. In one embodiment, the bladder
901 is disposed beneath the central panel (803). In the illustrative embodiment of FIG. 9, this is
the case, as the bladder 901 is disposed between stitching 827,828. In one embodiment, the
stitching 827,828 defines the bladder 901. In another embodiment, the bladder 901 is a separate
component that is held in place by the stitching 827,828. While the central panel (803) is one
suitable location for the bladder 901, it is illustrative only. Other locations will be obvious to
those of ordinary skill in the art having the benefit of this disclosure. Disposing the bladder 901
along the central panel (803) in a compression device 800 configured for the leg allows the
bladder 901 to be positioned beneath the calf muscle of a patient who is lying upon their back.

While the bladder 901 is shown illustratively in FIG. 9 as being a single chamber bladder
with no internal welds or chambers, it should be understood that the bladder 901 may also be
constructed as a multi-chamber bladder as well. Chambers may be formed with internal weld
patterning or other suitable internal patterning including baftling and/or seams provided by
welding or other adjoining methods.

In one embodiment, the bladder 901 is inflatable through a connection tube 902. For
example, in one application the bladder 901 can be inflated with air to a pressure of forty
millimeters of mercury to apply pressure to a patient’s limb for compression therapy. The
connection tube 902 is coupled to the bladder 901 by way of a connector 903.

In one embodiment, to provide a more comfortable user experience, the connector 903
and connection tube 902 exit the bladder 901 at a non-orthogonal angle 904 relative to the distal
edge 807 of the wrap 801. For example, in one embodiment the non-orthogonal angle 904 is
about 120 degrees. When the central panel (803) is disposed beneath the patient’s leg, for
instance, the non-orthogonal angle 904 ensures that the connection tube 902 does not run parallel

to the patient’s leg, thereby causing discomfort that occurs when the connection tube passes along

20



[077]

[078]

[079]

WO 2014/120888 PCT/US2014/013780

the patient’s Achilles tendon. The non-orthogonal angle 904 causes the connection tube 902 to
naturally curve away from the patient’s leg, thereby increasing the patient’s comfort when using
the compression device 800. While 120 degrees is one example of a suitable non-orthogonal
angle, others will be obvious to those of ordinary skill in the art having the benefit of this
disclosure.

Turning now to FIG. 10, illustrated therein is another sectional view of the compression
device 800. As shown in FIG. 10, one embodiment of the compression device comprises a foam
layer 1001 disposed adjacent to the distal edge 807 of the wrap 801. In one embodiment, the foam
layer 1001 extends distally from the distal edge 807 across only a portion of the wrap 801.
Comparing FIGS. 9 and 10, it can be seen that in this illustrative embodiment, the foam layer
1001 covers the connector (903) of the bladder (901) to slightly elevate the patient’s heel when
the compression device 800 is in use. This elevation helps to ensure that the connector (903) of
the bladder (901) does not become a pressure point against the patient’s leg.

Turning now to FIG. 11, illustrated therein is an alternate compression device 1100
having a measurement scale 1114 that is configured differently from the measurement scale (814)
of FIG. 8. As noted above, problems can arise when compression devices are twisted or folded.
To help prevent such situations, the longitudinal boundaries 1115,1116 of FIG. 11 do not traverse
the length 1140 of the wrap 1101. Instead, they traverse only a portion of that length 1140, and
are intersected by a latitudinal boundary 1141. Accordingly, the measurement scale 1114 forms
not only a longitudinal target for an appropriate fit, but a latitudinal target as well.

In the illustrative embodiment of FIG. 11, the longitudinal boundaries 1115,1116 begin at
the proximal edge 1106 and extend distally from the proximal edge 1106. They traverse only a
portion of the outer face 1105, and do not extend to the distal edge 1107. In this embodiment, the
longitudinal boundaries 1115,1116 traverse only about a third of the outer face 1105. The
longitudinal boundaries 1115,1116 then terminate at the latitudinal boundary 1141. The

latitudinal boundary 1141 can comprise the curvature of the wrap 1101, or may alternatively be
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straight. The latitudinal boundary 1141, the longitudinal boundaries 1115,1116, and the proximal
edge 1106 thus form a lateral target within which the index line 1113 should position for the
compression device 1100 to provide the appropriate fit when the compression device 1100 is
wrapped about a patient’s limb to provide compression therapy.

This lateral target is an advantage offered by embodiments of the present invention. This
advantage is not offered by prior art sizing devices that have been included with devices that wrap
about a patient’s limb due to the fact that the twisting distortion, which leads to compromised
compression therapy, is not known in other fields. Using a blood pressure cuff as an example,
lateral alignment is not an issue because the only side affect of improper lateral alignment is a
misreading that is easily detectable due to its error. By contrast, in compression therapy, the
applicants of the present application have discovered that lateral alignment is of issue in
compression therapy because misalignment can result in skin breakdown and/or pressure ulcers.
The inclusion of the lateral target offers a distinct advantage that is not provided in prior art sizing
devices.

To accommodate shorter longitudinal boundaries 1115,1116, in one embodiment the
instructions 1122,1123 cam be compressed into double lines to provide an additional mnemonic
indicator of the lateral nature of the target. Further, the a range indicator 1117 and usage
instructions 1118 can be moved toward the proximal edge 1106 to fit within the measurement
scale 1114.

Turning now to FIG. 12, illustrated therein is a side elevation view of one embodiment of
a compression device 800 wrapped about a patient’s leg 302. As shown, this embodiment
includes the foam layer 1001 that is configured to lift the patient’s heel 1281. This allows the
connection tube 902 to extend at its non-orthogonal angle (904) from the bladder (901), which
has been inflated, without applying pressure to the patient’s leg or Achilles tendon. Further, the
inclusion of the foam layer 1001 can work to prevent possible abrasions, shearing, or application

of unnecessary pressure that may affect the patient’s circulation. As shown, the compression
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device 800 properly fits the patient, as the index line 813 positions within the measurement scale
814 when the compression device 800 is wrapped about the patient’s leg 302.

Turning now to FIG. 13, illustrated therein is a rehabilitation system 1300 and method of
applying the same to a patient’s leg 302 in accordance with one or more embodiments of the
invention. In this illustrative embodiment, the rehabilitation system 1300 comprises a heel
protector 100 and a compression device 800. The heel protector 100 comprises a leg engaging
section 101 and a foot engaging section 102 intersecting at a heel receiver 103. The leg engaging
section 101 and the foot engaging section 102 then define a leg insertion aperture 104. The leg
insertion aperture 104 defines at least one aperture 204 disposed in an ankle region 205.

The compression device 800 is configured for providing compression therapy to a patient
limb, which in this case is the patient’s leg 302. As previously described, the compression device
comprises a wrap 801. The wrap 801 includes a central panel (803) comprising an inflatable
bladder (901) configured to be selectively inflatable through a connection tube (902) to apply
pressure to the patient’s leg 302. In this illustrative embodiment, the connection tube (902) exits
the inflatable bladder (901) at a non-orthogonal angle relative to the distal edge of the wrap 801.

As shown, a compression device 800 has been applied to the patient’s leg 302 as
previously described. A health care services provider 301 then passes the patient’s leg 302
through the leg insertion aperture 104 disposed along the leg engaging section 101 and the foot
engaging section 102 such that the patient’s heel engages the heel receiver 103. During this step
or once this step is complete, the health care services provider 301 will feed the connection tube
(1002) through one of the apertures (203) disposed along the leg engaging section 101. In one
embodiment, the outer face of the compression device 800 is color-coded. Since this explanatory
heel protector 100 is designed for use with the compression device 800, aperture (203) can be
commonly color-coded with the outer face of the compression device 800 to provide a mnemonic

device indicating through which aperture (203) the connection tube (1002) should pass.
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The health care services provider 301 can then wrap the fastening straps 105,107,108
across the leg insertion aperture 104 to retain the heel protector 100 to the patient’s leg 302. The
result of this wrapping is shown in FIG. 14. As shown in FIG. 14, the connection tube 1002
passes through aperture 203, thereby eliminating any opportunity for the connection tube 1002 to
touch the patient’s skin. This reduces the chances of skin breakdown while the patient is wearing
the rehabilitation system 1300.

Turning now to FIG. 15, illustrated therein is an alternate rehabilitation system 1400. The
rehabilitation system 1400 of FIG. 14 includes the compression device 800 and the heel protector
100, but also includes a bolster 1401. The bolster 1401 of FIG. 14 is similar to the bolster (700)
described above with reference to FIG. 7, but with one significant difference. Since the
connection tube 1002 of the compression device 800 passes through aperture (203), the bolster
1401 has been configured with a channel 1402 configured to permit the connection tube 1002 to
pass from the aperture (203) through the channel 1402. Accordingly, in this illustrative
embodiment, the channel 1402 is configured with a shape that is complementary to that of the
connection tube 1002. Those of ordinary skill in the art having the benefit of this disclosure will
realize that the channel 1402 could take any of a variety of shapes. For example, the channel 1402
may be much wider than the connection tube 1002 so as to permit the connection tube 1002 to be
placed at various lateral locations without moving the bolster 1401.

As noted above, embodiments of the invention can be configured to not only work with
compression devices set forth in this disclosure, but prior art devices as well. Turning now to
FIG. 16, illustrated therein is one embodiment of a heel protector 1600 configured to be used with
prior art devices. FIG. 16 is shown in a sectional view, which provides the opportunity to
illustrate that heel protectors configured in accordance with embodiments of the invention are
“stuffed” heel protectors, in that they include stuffing 1601 or pillowing material along their

interior. Illustrating by example, the stuffing 1601 can comprise padding, fiber batting, or other
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material that is stuffed between the layers of material defining the exterior and interior of the heel
protector 1600.

To accommodate prior art compression devices, the interior of the heel protector 1600 of
FIG. 16 includes a connection tube receiving channel 1602 in addition to the apertures 1603
disposed in the ankle region of the leg engaging portion 1604 of the heel protector 1600. It should
be noted that where the connection tube receiving channel 1602 is included, the apertures 1603
need not be included, but can be. In this illustrative embodiment, the connection tube receiving
channel 1602 is disposed along a scam 1605 of the leg engaging portion 1604.

In one or more embodiments, the connection tube receiving channel 1602 is configured to
receive a connection tube from a prior art connection device. Prior art connection devices do not
include the non-orthogonal exit configuration described above, and therefore have connection
tubes that pass along the Achilles tendon of a patient, which of course leads to skin breakdown
when used in conjunction with an outer wrap. The heel protector 1600 of FIG. 16 climinates this
risk by providing a channel for the connection tube. To wit, the connection tube can be placed
into the connection tube receiving channel 1602 and directed from the heel protector 1600
through the aperture 1606 disposed at the heel receiver. Alternatively, the connection tube can be
placed into the tube receiving channel 1602 and directed through a dedicated exit port disposed
near, but separate from, the aperture 1606 disposed at the heel receiver. These alternatives are
shown in FIG. 17.

As shown in FIG. 17, in one embodiment the connection tube 1700 passes from the
connection tube receiving channel 1602 and out of the heel protector 1600 through the aperture
1606 disposed at the heel receiver. In an alternate embodiment, the connection tube 1700 can pass
from the tube receiving channel 1602 out of a dedicated exit port 1703 that is disposed near, but
separate from, the aperture 1606 disposed at the heel receiver. The exit port 1703, where used,
can be disposed on a first side of the aperture 1606, on a second side, as indicated by exit port

1704, or in both locations.
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As with any of the heel protectors described above, in one or more embodiments a label
1701 or labels can be applied to the heel protector 1600. Health care services providers can write
patient information on the labels 1701 to ensure that the right heel protector 1600 gets to the right
patient after laundering. As shown in FIG. 17, the label 1701 can be attached to a seam at the foot
engaging section 1702 of the heel protector to appropriately identify the heel protector 1600 and
its use. Alternatively, the label 1701 can include information such as manufacturer’s name or
instructions for applying the heel protector 1600 and/or related components.

Turning now to FIG. 18, illustrated therein is an alternate heel protector 1800 configured
in accordance with embodiments of the invention. While the heel protector (100) of FIG. 2
illustrated two exemplary apertures (203,204) suitable for use with one or more embodiments of
the invention, it should be understood that any number of apertures can be designed into
embodiments of the invention without departing from the spirit of the invention. To illustrate this
in an explanatory way, the heel protector 1800 of FIG. 18 includes three apertures
1801,1802,1803. Each aperture 1801,1802,1803 can optionally be configured to create a channel
for a connection tube. Moreover, each aperture 1801,1802,1803 can optionally be reinforced with
stitching as previously described.

As shown in FIG. 18, two apertures 1801,1802 are disposed in an ankle region 1804 of
the leg engaging section 1805. In the illustrative embodiment of FIG. 18, one aperture 1801 is
disposed at least a predetermined distance 1806 from the foot engaging section 1807, while
another aperture 1802 is disposed within the predetermined distance 1806. This separation
between apertures 1801,1802 advantageously allows the heel protector 1800 to accommodate a
variety of different compression devices.

In the illustrative embodiment of FIG. 18, aperture 1801 is disposed more than four
inches from the heel receiver 1808, while aperture 1802 is disposed less than four inches from the

heel receiver 1808. Aperture 1803 is disposed in the foot engaging section 1807 opposite the heel
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receiver 1808 from apertures 1801,1802. Other embodiments will be obvious to those of ordinary
skill in the art having the benefit of this disclosure. For example, eight, ten, twelve, or more
apertures could be included in a heel protector without departing from the spirit and scope of the
invention. Moreover, cach of these apertures could be distally spaced from each other so as to
accommodate connection tube designs intended for use with heel protectors configured in
accordance with one or more embodiments described herein.

In the foregoing specification, specific embodiments of the present invention have been
described. However, one of ordinary skill in the art appreciates that various modifications and
changes can be made without departing from the scope of the present invention as set forth in the
claims below. Thus, while preferred embodiments of the invention have been illustrated and
described, it is clear that the invention is not so limited. Numerous modifications, changes,
variations, substitutions, and equivalents will occur to those skilled in the art without departing
from the spirit and scope of the present invention as defined by the following claims.
Accordingly, the specification and figures are to be regarded in an illustrative rather than a
restrictive sense, and all such modifications are intended to be included within the scope of
present invention. The benefits, advantages, solutions to problems, and any clement(s) that may
cause any benefit, advantage, or solution to occur or become more pronounced are not to be

construed as a critical, required, or essential features or elements of any or all the claims.
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What is claimed is:

1. A heel protector, comprising:

a leg engaging section and a foot engaging section intersecting at a heel receiver, the
leg engaging section and the foot engaging section defining a leg insertion
aperture;

the leg engaging section defining at least one aperture disposed in an ankle region,
the ankle region disposed at least a predetermined distance from the foot
engaging section, the at least one aperture defining a channel to permit a
connection tube extending from an inflatable bladder of a compression device to
pass therethrough.

2. The heel protector of claim 1, the leg engaging section defining at least two apertures
disposed in the ankle region.

3. The heel protector of claim 2, one aperture disposed about forty-five degrees around the
leg engaging section from another aperture.

4. The heel protector of claim 1, the heel protector defining a connection tube channeling
aperture disposed at the heel receiver.

5. The heel protector of claim 4, the connection tube channeling aperture being color-coded.

6. The heel protector of claim 5, the connection tube channeling aperture color-coded
differently from the at least one aperture.

7. The heel protector of claim 4, further comprising a connection tube receiving channel
disposed along a scam of the leg engaging section.

8. The heel protector of claim 7, the connection tube receiving channel to receive the
connection tube and direct the connection tube away from the heel protector through the
at least one aperture.

9. The heel protector of claim 1, further comprising a bolster to stabilize the heel protector

rotationally when worn by a patient.
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10. The heel protector of claim 9, the bolster comprising a triangular cross section.

11. The heel protector of claim 9, the heel protector comprising a fastener disposed on an
exterior of the leg engaging section, the bolster comprising a complementary fastener
disposed on an exterior of the bolster.

12. The heel protector of claim 11, the fastener comprising one of a hook fastener or a loop
fastener, the complementary fastener comprising another of the hook fastener or the loop
fastener.

13. The heel protector of claim 9, the bolster affixed to the leg engaging section.

14. The heel protector of claim 9, the bolster defining a bolster channel to permit the
connection tube to pass from the at least one aperture through the bolster channel.

15. A rchabilitation system, comprising;:

a heel protector, comprising:
a leg engaging section and a foot engaging section intersecting at a heel
receiver, the leg engaging section and the foot engaging section defining
a leg insertion aperture;
the leg engaging section defining at least one aperture disposed in an ankle
region disposed proximally along the leg engaging section at least a
predetermined distance from the foot engaging section; and
a compression device to provide compression therapy to a patient limb, the
compression device comprising;:
a wrap comprising an outer face defining a proximal edge, a distal edge, a
first side edge, and a second side edge, the second side edge defining a
plurality of attachment tabs;
the wrap comprising a central panel comprising an inflatable bladder

selectively inflatable through a connection tube to apply pressure to the
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patient limb, the connection tube exiting the inflatable bladder at a non-
orthogonal angle relative to the distal edge; and
the at least one aperture to permit the connection tube extending from the inflatable
bladder of the compression device to pass therethrough.
16. The rchabilitation system of claim 15, the compression device further comprising:
an index line disposed on at least one of the plurality of attachment tabs; and
a measurement scale disposed along the outer face comprising longitudinal
boundaries identifying a range within which the index line should position for the
compression device to provide an appropriate fit for compression therapy when
the compression device is wrapped about the patient limb.
17. The rehabilitation system of claim 15, the outer face and the at least one aperture being
commonly color-coded.
18. The rehabilitation system of claim 15, further comprising a bolster to stabilize the heel
protector rotationally when worn by a patient.
19. The rchabilitation system of claim 18, the bolster defining a channel to permit the
connection tube to pass from the at least one aperture through the channel.
20. A method of using a heel protector, comprising;:
applying a compression device to a patient;
applying the heel protector to the patient; and
passing a connection tube extending from an inflatable bladder of the compression
device through at least one aperture of the heel protector, the at least one aperture

disposed along an ankle region of the heel protector.

30



WO 2014/120888 /18 PCT/US2014/013780




PCT/US2014/013780

2018

WO 2014/120888




WO 2014/120888 398 PCT/US2014/013780




WO 2014/120888 4718 PCT/US2014/013780

102

106 a7 112 o™







0000000000000




WO 2014/120888 78 PCT/US2014/013780




WO 2014/120888 2/18 PCT/US2014/013780

810
809
s

e 800

806




WO 2014/120888 91y PCT/US2014/013780

S04




300

WO 2014/120888

10718

PCT/US2014/013780




PCT/US2014/013780

1118

WO 2014/120888

i

Wi

b

X

b
m 1
g
P
-
E
w _.
¢
b
i L]
il
m H
m _“
m '
¥




WO 2014/120888 1218 PCT/US2014/013780




WO 2014/120888 13718 PCT/US2014/013780

\l : /_,_,, 1300

102

00




O 88888888888 ’E‘q/“ia




WO 2014/120888 15/13 PCT/US2014/013780

800 ",




PCT/US2014/013780

HEIAR

WO 2014/120888




WO 2014/120888

17718

PCT/US2014/013780

x -
%00 e o 200 330 000




PCT/US2014/013780

WO 2014/120888
18718

&

£
fi gég P AN /v'\w\/v\/xmfg%
§ s
§ PRI RARTTIIEINN

wewo

P
§
Y P

p—
Y

>,
Rx
Y
&
1™
o oo

1807

1800

S
o
" 2y o o 9




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2014/013780

A. CLASSIFICATION OF SUBJECT MATTER

AG61F 13/06(2006.01)i, A61F 13/00(2006.01)i, A61F 5/01(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

AG61F 13/06; AGLF 5/01; A61LF 5/00; A61H 23/04; AG1F 13/00

Minimum documentation searched (classification system followed by classification symbols)

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KTPO internal) & Keywords:heel protector, ankle, leg, foot, cover, boot, brace

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2005-0171461 A1 (PICK, E.) 4 August 2005 1-8
See abstract; figures 1-5; paragraphs [0027], [0031], and [0032]; claim 29.

Y 9-20

Y US 2009-0149791 A1 (PONSI, L. G. et al.) 11 June 2009 9-14,18,19
See abstract; figures 3 and 7; claims 1-3.

A 1-8,15-17,20

Y US 2005-0131321 A1 (RAVIKUMAR, S.) 16 June 2005 15-20
See abstract; figure 1; paragraphs [0041] and [0045]; claims 1-4.

A 1-14

A US 5833639 A (NUNES, V. M. et al.) 10 November 1998 1-20
See abstract; figure 2; claim 1.

A US 2004-0111048 A1 (JENSEN, J. L. et al.) 10 June 2004 1-20
See abstract; claim 1.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:
"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priotity ¢claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, nse, exhibition or other
means

"P"  document published prior to the international filing date but later

than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory undetlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

'

myn

ng"

Date of the actual completion of the international search

16 May 2014 (16.05.2014)

Date of mailing of the international search report

19 May 2014 (19.05.2014)

Name and mailing address of the [ISA/KR
International Application Division
« Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No, +82-42-472-7140

Authorized officer \“\\\»\\\\\\;\
et
OER Ol

SHIN, Ju Cheol

Telephone No. +82-42-481-8656

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2014/013780
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2005-0171461 Al 04/08/2005 EP 1713422 A2 25/10/2006
WO 2005-074834 A2 18/08/2005
WO 2005-074834 A3 29/12/2005
US 2009-0149791 Al 11/06/2009 US 2009-0076427 Al 19/03/2009
US 8152749 B2 10/04/2012
US 8535255 B2 17/09/2013
US 2005-0131321 Al 16/06/2005 US 2004-0193084 Al 30/09/2004
US 2004-0193103 Al 30/09/2004
US 2005-0187501 Al 25/08/2005
US 2006-0241541 Al 26/10/2006
US 7276037 B2 02/10/2007
US 7559908 B2 14/07/2009
US 05833639 A 10/11/1998 EP 0770368 Al 02/05/1997
EP 0770368 Bl 06/08/2003
KR 10-0472247 Bl 31/10/2005
US 2004-0111048 Al 10/06/2004 None

Form PCT/ISA/210 (patent family annex) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - wo-search-report
	Page 52 - wo-search-report

