COVPRESSI ON SLEEVE HAVI NG AIR CONDUI T BACKGROUND 1. Technical Field The
present disclosure relates generally to a conpression sleeve for use in a
system for applying conpressive forces or pressure to a patient's |inb,
such as the leg. In particular, the present disclosure relates to a
conpression sleeve that maintains air flowin the entire sleeve during
conpression therapy when wapped around the |inb of an individual. 2.
Description of Related Art Conpression devices for applying conpressive
forces to a selected area of a person's anatony are generally enployed to
i mprove bl ood flow i COMPRESSIONSLEEVE. HAVINGeSHR OONBEVE ces t hat provi de
intermttent pulses of a conpressed fluid (e.g. air) to inflate at | east one
i nfl atabl e chanber in a sleeve are particularly useful. This cyclic
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2. Description of Related Art

Compression devices for applying compressive forces to a selected area of a person’s
anatomy are generally employed to improve blood flow in the selected area. Compression
devices that provide intermittent pulses of a compressed fluid (e.g. air) to inflate at least one
inflatable chamber in a sleeve are particularly useful. This cyclic application of pressure
provides a non-invasive method of prophylaxis to reduce the incidence of deep vein thrombosis
(DVT), and the like. These compression devices find particular use during surgery on patients
with high-risk conditions such as obesity, advanced age, malignancy, or prior thromboembolism.
Patients who have this condition often have swelling (i.e. edema) and tissue breakdown (i.e.
venous stasis ulcer) in the lower leg.

In general, compression devices include a sleeve having at least one fluid inflatable
pressure chamber progressively arranged longitudinally along the sleeve. A pressure source (e.g.
a pump) is provided for intermittently forming a pressure pulse within these inflatable chambers
from a source of pressurized fluid during periodic compression cycles. The compression sleeves

provide a pressure gradient along the patient's limbs during these compression cycles, which



1 progressively decreases fromthe |ower portion to the upper portion of the
limb (i.e. fromthe ankle to the thigh). Exanples of conpression sleeves
are disclosed in U 'S. Pat. Nos. 4,013,069 and 4,030,488 to Hasty, U. S. Pat.
Nos. 4,029,087 and 5,795,312 to Dye, and U.S. Pat. No. 5,626,556 to Tobler
et al., all of which are currently owned by Tyco Heal thcare G oup, LP and
are incorporated by reference herein in their entirety. O her exanpl es of
conpression sleeves are disclosed in U S. Patent Nos. 4,696,289 to Gardner
et al. and 5,989,204 to Lina. Wen conpression therapy is admnistered to a
pat i ent Progiessivaly|dserspics frgmdhe [pwer peraigp &t we uswerﬁﬂﬁawe&%wggb g5 Ere@dbes of the
foregoing description may include trapped air. Trapped air changes the

vol ume e@fklatchadigh); thus reducing the pressure gradient along the patient's
linb during treatnent. The shape, weight, and position of a patient's |inb
wi | | contri bEkamples ¢fwengirgssion aledvasuanddisclakd podiSePat. dos.al,013@9med. An exanpl e
of conpression treatnent nethod is disclosed in U S Pat. No. 6,231,532 to
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conpres Solf 1%2 cgrlngr%\s/s?or} ﬁeeves of the foregoing description may include trapped air. Trapped air
changes the volume of a chamber, thus reducing the pressure gradient along the patient’s limb
during:treatment. The shape, weight, and position of a patient’s limb will contribute to the size
and number of pockets of air formed. An example of compression treatment method is disclosed
in U.S. Pat. No. 6,231,532 to Watson et al., which is currently owned by Tyco Healthcare Group,
LP, the contents of which are hereby incorporated by reference herein in their entirety.
SUMMARY
The present disclosure is directed towards a compression sleeve for applying compressive
forces or pressure to a selected portion of a patient’s anatomy. The compression sleeve includes
a sleeve having a plurality of inflatable sections and at least one conduit disposed within one of
the plurality of inflatable sections. A plurality of lumens is provided for operatively conmecting _
the sleeve to a controller having a source of pressurized fluid (e.g. air). The compression sleeve

further includes hook and loop features attached thereto for securing the compression sleeve to

the selected portion of the patient’s anatomy.



the selected portion of the patient's anatony. 2 In one enbodi nent, the
conpressi on sleeve includes a sleeve for applying conpressive forces or
pressure to a patient's linb (e.g. a leg). The sleeve includes first and
second sheets defining a plurality of inflatable sections or chanbers, and
at least one air conduit disposed wthin the plurality of inflatable
sections. The first and second sheets are fixedly joined by radio frequency
(RF) wel ding, or by other suitable nmethods, along their corresponding
perimeters, thereby defining a pluraljty of inflatable sections .
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portion of the patient’s leg during successive pressure applying cycles.
The air conduit is configured and adapted for creating a passage for facilitating the flow
of the pressurized air in the plurality of inflatable sections or chambers during compression
therapy. When the pressurized air is introduced into each inflatable section, the passage created
by the air conduit between the first and second sheets improves the inflation characteristics of
each inflatable section. Moreover, the air conduit, during deflation of the compression sleeve,
channels the pressurized air towards the fluid source, thereby improving the removal of the
pressurized air and minimizing the formation of random pockets of pressurized air.
Other features of the presently disclosed compression sleeve will become apparent from

the following detailed description, taken in conjunction with the accompanying drawings that

illustrate, by way of example, the presently disclosed compression sleeve.



3 BRI EF DESCRI PTI ON OF THE DRAW NGS The features of the presently disclosed
conpression sleeve will becone nore readily apparent by referring to the
foll owi ng detail ed description of enbodi ments, which are descri bed

herei nbel ow with reference to the drawi ngs, wherein: FIG | is a plan view
of a conpression sleeve, in accordance with the present disclosure; FIGS.
2A- 2B are plan and cross-sectional views, respectively, of a first

enbodi ment of an air conduit in accordance with the present disclosure;
FIG 2C is._a Ccross- sectlonal Vi ewtaken along line 2-2 in FIG 1,

i |1 ust r aBREEEDESCRIPTION EDRAWINGS 1057t i oned within the inflatable
sections of the corrpreSS| on sI eeve; Fl GS 3A-3B _are plan and cross-sectional
views, respecthadentyres of thy psesewhidlisshessd porapressiosrsleene wall peqoiednere readity
accordance with the preset disclosure; FIG 3Cis a cross-sectional view
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positioned within the inflatable sections of the conpression sleeve; FIGS.
4A- 4B ar kerghbalowndthaefesmes eahé dnalings] whaeinr especti vel y, of yet anot her
enbodi ment of the air conduit in accordance with the preset disclosure;
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conduit of FIG. 2A positioned within the inflatable sections of the compressioh slecve;

FIGS. 3A-3B are plan and cross-sectional views, respectively, of a second embodiment
of the air conduit in accordance with the preset disclosure;

FIG. 3C is a cross-sectional view taken along line 2-2 in FIG. 1, illustrating the air
conduit of FIG. 3A positioned within the inflatable sections of the compression sleeve;

FIGS. 4A-4B are plan and cross-sectional views, respectively, of yet another embodiment
of the air conduit in accordance with the preset disclosure;

FIG. 4C is a cross-sectional view taken along line 2-2 in FIG. 1, illustrating the air
conduit of FIG. 4A positioned within the inflatable sections of the compression sleeve;

FIGS. 5A-5B are plan and cross-sectional views, respectively, of yet another embodiment
of the air conduit in accordance with the preset disclosure;

FIG. 5C is a cross-sectional view taken along line 2-2 in FIG. 1, illustrating the air
conduit of FIG. 5A positioned within the infiatable sections of the compression sleeve;

FIGS. 6A-6B are plan and cross-sectional views, respectively, of yet another embodiment

of the air conduit in accordance with the preset disclosure;



FI GS. 6A-6B are plan and cross-sectional views, respectively, of yet another
enbodi nent of the air conduit in accordance with the preset disclosure; 4
FIG 6Cis a cross-sectional view taken along line 2-2 in FIG 1,
illustrating the air conduit of FIG 6A positioned within the inflatable
sections of the conpression sleeve; FIGS. 7A-7B are plan and cross-sectional
vi ews, respectively, of yet another enbodinent of the air conduit in
accordance with the preset discl osure FIG 7Cis a cross-sectional view

taken along line 2-2 in FIG strati he ndui, t f FIG 7A
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with the prefHdS.ditseBeswien afd @ssgStimalyviews ssspestiveiyonyet enatherteatbodinznbng
line 2-2 in FIG 1, illustrating the air conduit of FIG 8A positioned

wi t hi n tofitheiaifcoaddabihacsedinco mdthakhe proe:t dsclpsies;si on sl eeve; FIG 9 is a plan
view of the conpression sleeve illustrating yet another enbodinent of the

air conduit FIG.aeriehdadtsfedtiohdl VidietaRELsIent lisl B2 EOFLE. 9, ilARAatlgde 2k 0A- B are
cross-sectional views of another enbodi nent of the conpression sl eeve
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across the sleeve;

FIGS. 8A-8B are plan and cross-sectional views, respectively, of yet another embodiment
of the air conduit in accordance with the preset disclosure;

FIG. 8C is a cross-sectional view taken along line 2-2 in FIG. 1, illustrating the air
conduit of FIG. 8A positioned within the inflatable sections of the compression sleeve;

FIG. 9 is a plan view of the compression sleeve illustrating yet another embodiment of
the air conduit in accordance with the present disclosure; and

FIGS. 10A-B are cross-sectional views of another embodiment of the compression sleeve
illustrating various textures of an inner surface of first and second sheets in accordance with the
present disclosure.

DETAILED DESCRIPTION

Referring now to the drawing figures, in which like reference numerals identify identical
or corresponding elements, various embodiments of the presently disclosed compression sleeve
will now be described in detail. The compression sleeve of the present disclosure is similar to

the compression sleeve disclosed in U.S. Patent Nos. 5,626,556 to Tobler et al. and 5,795,312 to



or correspondi ng el enments, various enbodi nents of the presently disclosed

conpression sleeve wll now be described in detail. The conpression sl eeve
of the present disclosure is simlar to the conpression sleeve disclosed in
U S. Patent Nos. 5,626,556 to Tobler et al. and 5,795,312 to 5 Dye, both of
which are currently owned by Tyco Heal thcare Group, LP and are incorporated
by reference herein in their entirety. Wth initial reference to FIG 1, a
conpression sleeve in accordance with the present disclosure is illustrated

and is designated neral |y as conpressign sleeve 10. _Conpression |l eeve 10
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the person’s limbs. Sealing lines 16, 18 may be formed by radio frequency (RF) welding, etc.
Moreover, sealing lines 16, 18 define a plurality of longitudinally disposed inflatable sections or
chambers 20a, 20b, and 20c which are capable of retaining a pressurized fluid such as, for
example, air, in order to exert compressive forces to the patient’s limbs during successive
pressure-applying cycles.

First sheet 12 may, for example, comprise a suitable flexible polymeric material such as,
for example, polyvinyl chloride (PVC) on the order of 5-10 mils thick. Second sheet 14 will
preferably comprise a similar polymeric material (i.e. 5-10 mil PVC) having a non-woven
material, such as polyester, laminated to the inner surface that is placed against the limb, thereby
increasing the comfort of the wearer. Each inflatable section 20a, 20b, and 20c may include at
least one wave-shaped border 22. When inflatable sections 20a, 20b, and 20c¢ abut one another,
wave-shaped border 22 defines a plurality of un-inflatable “eyes”, as illustrated in FIG. 1.

In addition, compression sleeve 10 includes a plurality of hook and loop fasteners for

attaching the sleeve about the patient’s limb. Hook and loop fasteners include a set of spaced



increasing the confort of the wearer. Each inflatable section 20a, 20b, and
20c may include at |east one wave-shaped border 22. Wen inflatable
sections 20a, 20b, and 20c abut one another, wave-shaped border 22 defines
a plurality of un-inflatable "eyes", as illustrated in FIG 1. In addition,
conpression sleeve 10 includes a plurality of hook and | oop fasteners for
attaching the sleeve about the patient's |inb. Hook and | oop fasteners
include a set of spaced 6 strips 24a, 24b, and 24c, such as |oop nateri al

positioned gn first sheet 12. Strips 24a,. 24pb, and K6 24¢ extend |laterally at
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| ongitudinal axis of the patient's |inb. That is, conpression sleeve 10

enci r cl eketeh® thelg: legonpr essi on sl eeve 10 includes an el ongated openi ng 28
ext endi ng through what would be the knee region 30 when the sleeve is
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limb, opening 28 being defined by peripheral edges 32 extending around the opening. In
addition, the knee region 30 has elongated cut-outs or openings 31a and 31b being defined by
peripheral side edges 33a and 33D, respectively. Compression sleeve 10 is provided with a set of
lumens 34a, 34b and 34c¢ having a connector 36 for operably connecting lumens 34a, 34b and
34c¢ to a controller (not shown) having a source of pressurized fluid (e.g. air).

With continued reference to FIG. 1, compression sleeve 10 further includes a plurality of

air conduits 38 disposed within at least one of inflatable sections 20a, 20b, or 20¢. Air conduit
38 is adapted for creating a passage for facilitating the flow of the pressurized air in the at least
one inflatable section 20a, 20b, or 20c when compression therapy is being administered. Each
air conduit 38 facilitates the flow of the pressurized air within inflatable sections 20a, 20b, or 20¢
by separating first and second sheets 12 and 14 when compression sleeve 10 is in a deflated state.
Although air conduit 38 is shown as a linear structure in the various figures, air conduit 38 may

be shaped to follow an arc that substantially corresponds to the arc defined by inflatable sections

20a, 20b, or 20c (see FIG.1). Air conduit 38 may be formed from extruded PVC. Itis



38 is adapted for creating a passage for facilitating the flow of the
pressurized air in the at least one inflatable section 20a, 20b, or 20c
when conpression therapy is being adm nistered. Each air conduit 38
facilitates the flow of the pressurized air within inflatable sections 20a,
20b, or 20c by separating first and second sheets 12 and 14 when
conpression sleeve 10 is in a deflated state. Although air conduit 38 is
shown as a linear structure in the various figures, air conduit 38 may be
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initiating compression therapy. Thus, the controller intermittently inflates inflatable sections
20a, 20b, and 20¢ sequentially during periodic compression cycles and defines a pressure
gradient profile.
Air conduit 38 inhibits the formation of random pockets of air in each of the inflatable
sections. When the pressurized air ts introduced into each inflatable section 20a, 20b, and 20c,
the passage created by the at least one air conduit 38 located between first and second sheets 12,
14, improves the inflation characteristics of each inflatable section. In devices that do not
include at least one air conduit 38, as inflatable sections 20a, 20b, or 20c deflate, first and second
sheets 12, 14 collapse and may form random pockets of pressurized air. These pockets randomly
redirect and/or restrict the flow of the pressurized fluid through the inflatable sections 20a, 20b,
or 20c, thereby obstructing the removal of the pressurized fluid.
By positioning air conduit 38 within inflatable sections 20a, 20b, or 20c, a passage is

created for facilitating the flow of pressurized fluid in each of the inflatable sections 20a, 20b, or

20c. Deflation between successive inflation cycles occurs by returning the air in inflatable



t he passage created by the at |east one air conduit 38 |ocated between first
and second sheets 12, 14, inproves the inflation characteristics of each

i nfl atabl e section. In devices that do not include at |east one air conduit
38, as inflatable sections 20a, 20b, or 20c deflate, first and second

sheets 12, 14 coll apse and may formrandom pockets of pressurized air. These
pockets randomy redirect and/or restrict the flow of the pressurized fluid
t hrough the infl atable sections 20a, 20b, or 20c, thereby obstructing the
removal of the pressurized fluid. By positioning air condujt 38 within
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the air in inflatable 8 sections 20a, 20b, and 20c to the controller or to
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rib 40a, mddle ribs, 40b, and outer ribs 40c
sheet 14 or first sheet 12 of inflatable sections 20a, 20b, or 20c, and ribs 40 are in releasable

contact with the first sheet 12 or second sheet 14 of the inflatable section 20a, as illustrated in
FIG. 2C. The plurality of ribs 40 includes a center rib 40a, middle ribs, 40b, and outer ribs 40c
that will be discussed in detail hereinbelow.

With particular reference to FIG. 2B, the height of ribs 40 is at a minimum at the outer
edges of base member 42 and progressively increases towards the center of the base member 42
such that center rib 40a has the greatest height of ribs 40. Base member has a thickness from
about 19 mils to about 39 mils. In one embodiment, center rib has a height from about 65 mils to
about 85 mils, middle ribs 40b have a height from about 43 mils to about 63 mils, and outer ribs
have a height from about 29 mils to about 49 mils. Further still, center rib has a width from
about 50 mils to about 70 mils, while middle and outer ribs 40b and 40c¢ have a width of about 40
mils to about 60 mils. Therefore, air conduit 38 has a low profile and, in combination with first
and second sheets 12, 14, defines a low profile compression sleeve 10. Moreover, adjacent

middle and outer ribs 40b and 40c, respectively, are spaced apart defining troughs 44



that will be discussed in detail hereinbelow. Wth particular reference to
FIG 2B, the height of ribs 40 is at a mninmum at the outer edges of base
menber 42 and progressively increases towards the center of the base nenber
42 such that center rib 40a has the greatest height of ribs 40. Base nenber
has a thickness from about 19 mls to about 39 mls. In one enbodinent,
center rib has a height fromabout 65 mls to about 8 mls, mddle ribs
40b have a height from about 43 mls to about 63 mls, and outer ribs have

a helght from abo t o0 about 49 mls.. Further s enter rib has
o uoh o dtoughs i plicleapBihe srpoRpe Sidsigh SISt St ysnter Tib ¢
40b and 40c have a wdth of about 40 mls to about 60 mls. Therefore, air
condui t cofigyae far ehsinglingrthe eressyized air wishininflatabinsegiions 20p, 40b. onglls tewaidhd

sheets 12, 14, defines a low profile conpression sleeve 10. Mreover,

adj acentumenis ddb.34ant 3dot brusei whemibp pressirigethair me@tp@hwd/@twmﬂaﬁablwga@ea apart
defining troughs 44 9 therebetween. Troughs 44 fluidly couple the opposing
ends of 26a,20b,cnd20t, (B8passaye ceanted byaitl i4€ um aid cérainit SBANmkaveg titeheflgioassuri zed
air wwthin inflatable sections 20a, 20b, or 20c towards |unens 34a, 34b, or

34c. | nchggsteridiedoftinBatptsle setiohe B, 20, of 30d. MhurixgWefaridn) troughifddahadiebthgect i ons
20a, 20b, and 20c, the passage created by ribs 40 in air conduit 38A

i pr Ove§rersﬂ§12bc{‘£ﬁ‘ vl aedy 1meﬂ%t oY, 6t Mcse@écnwa&hﬁ})@bl@ th@fenicRARof3Ra, 20b, or
20c. During defl atlon troughs 44 channel the” pressurized air towards

| unens ?;Egs&lréél alr ﬁ%ﬁmuﬁ% the E‘drﬁ:‘a{l n bITRAG 0 #(Hg%f gﬁ%‘fﬁgiﬁﬁ' the

pressur alr m nrm ng t ormat1 on rantdom pocket s of

ressur e il L e L
1) st st 00 o Sesi anehes, Renerpll, a5 r condu 308 o begt
Pl aced %LQS As best illustrated in FIG. 3B, air conduit 38B includes a plurality of randomly placed pins

or knobs 46 extending upward from a base member 48. Base member 48 is fastened to second

sheet 14 or first sheet 12 of inflatable sections 20a 20b, or 20c and pins 46 are in releasable

contact with first sheet 12 or second sheet 14 of at least one of inflatable sections 20a, 20b, or

20c, as illustrated in FIG. 3C. Thus, air conduit 38B effectively separates first and second sheets

12 and 14 when compression sleeve 10 is in a deflated state. The passage created by the

plurality of pins 46 improves the inflation characteristics of inflatable sections 20a, 20b, or 20c.

During deflation, pins 46 channel the pressurized air towards lumens 34a, 34b, or 34c¢,

effectively improving the removal of the pressurized air and minimizing the formation of random

pockets of pressurized air.

With reference to FIGS. 4A-4C, another embodiment of air conduit 38 is illustrated and
is designated generally as air conduit 38C. Air conduit 38C includes at least one inflatable

elongated sheath 49 positioned within at least one of inflatable sections 20a, 20b, or 20c. The at

least one elongated sheath 49 is adhesively fastened to second sheet 14 or first sheet 12 and is in
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or knobs 46 extending upward from a base nenber 48. Base nenber 48 is
fastened to second sheet 14 or first sheet 12 of inflatable sections 20a
20b, or 20c and pins 46 are in releasable contact with first sheet 12 or
second sheet 14 of at |east one of inflatable sections 20a, 20b, or 20c, as
illustrated in FIG 3C. Thus, air conduit 38B effectively separates first
and second sheets 12 and 14 when conpression sleeve 10 is in a deflated
state. The passage created by the plurality of pins 46 inproves the
|nflat|o racteris flata 0 a,, 2 20c. During
dof | at | SRl o oy fish Bed o el pheB s Mooty ?@Mlﬁs 38, 3, or
34c, effectively inproving the renmpval of the pressurize

mi ni i ziPKENAtHE epbprisiens ihoetmaghe Rowkldedtogn ipyidsetiars ea?qd Shwttlﬁ or
reference to FIGS. 4A-4C, another enbodiment of air conduit 38 is

i | | ust r rseheshil. Inghigpeitignlar embeshmentadir gonduit 3B€ feromc sircumderential bubbimdui t 38C
includes at | east one inflatable elongated sheath 49 positioned within at

| east ompassadevianfdsdtiaddaedSe E1G.cs TRat lagimne elon20ed slithidh 49t mayl Bafotmathizom

el ongated sheath 49 is adhesively fastened to second sheet 14 or first sheet
12 and iagodnnmbfdricevasiabhefoampnhaeial doésnok tolBipssinriet the 2oadrofsiclogdhwheet 14,
as illustrated by FIG 4C 1In an alternative enbodi nent, the sheath may be

RF wel defhidifin@B alsBfirARneiiRa Sirffand $&ondsibeab aid 19! In dderﬁﬁerﬁthﬁfﬁiesslﬁlzed n
this particulaf embodi nent, air conduit 38C fornms a circunferential bubble

pas S age Ys mﬁ'éddcl:t!l Hgd frfi’ltaﬁime s@ctﬁn@ﬂ()zﬂ Qob, HA8 288, thEARMARENE ‘Bﬂ?ﬁ& ed sheath 49

ormed from a foam nmateri al wherein the foam materi does BOt
II t
el e M e B o U OB, Pt o

L odugeq Lrkg gt Lol gl secl ol £9% 40k, 00 00 L Suchulgront
charact g{elsssutrxlzgdsau(r) Iovs!ap sllgrtngiPsl 362‘1a 34b, or 34c, effectively improving the removal of the
pressurized air and minimizing the formation of random pockets of pressurized air. In addition,
elongated sheath 49 may also be positioned on the outer surface of first and second sheets 12 and
14 for providing a rigid support structure of the sleeve for receiving the leg. Alternatively, a
separate leg support may be provided to keep the limb raised off the bed surface.

With reference to FIGS. 5A, 5B and 5C, yet another embodiment of air conduit 38 is
illustrated and is designated generally as air conduit 38D. Air conduit 38D is similar to air
conduit 38A and will only be discussed in detail to the extent necessary to identify differences in
construction and operation. Air conduit 38D includes a semi-rigid “I”’ beam having a web 50
and two flange portions 52 disposed on either end of web 50. Air conduit 38D is positioned
within at least one of inflatable sections 20a, 20b, or 20¢ in 2 manner illustrated in FIG. 5C for
separating first and second sheets 12 and 14, thus preventing sleeve 10 from collapsing under the

weight of the patient’s leg. In addition, a plurality of openings 54 is disposed on web 50 for

facilitating communication throughout inflatable sections 20a, 20b, or 20¢. In use, when the
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sections 20a, 20b, or 20c. During deflation, the at |east one el ongated
sheath 49 channels the pressurized air towards |unens 34a, 34b, or 34c,
effectively inproving the renoval of the pressurized air and mnim zing the
formati on of random pockets of pressurized air. In addition, elongated
sheath 49 may al so be positioned on the outer surface of first and second
sheets 12 and 14 for providing a rigid support structure of the sleeve for
receiving the leg. Alternatively, a separate | eg support may be provided to
keep the linb rajsed off the bed %urface W reference to FIGS. BA, SB and
5C, yet PEieHrized aigiigHPFHeRt g indlatableshetiong 263 2PE= or20¢. g plarality efpeniges 54

designated generally as air conduit 38D. Air conduit 38D is simlar to air

condui t dB®asedod \wbl% imprgrepthedniiation sharagteristies off inflatable sections 80a 2Rboeddary to
identify differences in construction and operation. Air conduit 38D

i ncl ude Puring deflationgthd sérhi-rigid A teami afgiraondibt HD clemdels e présamiged portowads 52

di sposed on either end of web 50. Air conduit 38D is positioned wthin at

| east omeméls 34afllal @ldde, FrRetivadn EnptOving Helremoval 30 theippessurim@taifand| | ustrated in
FIG 5C for separating first and second sheets 12 and 14, thus preventing

sl eeve Ifnifigify GR! tbaRGion &f tihd6h pobigets ¥realriRfl alrhe pati ent's leg. In
addition, a plurality of openings 54 is disposed on web 50 for facilitating

conmuni cat i Ofy; {WG%V&EQ% FIdY, bal &b t ﬁl%ﬁ‘fek ene cﬁﬁ@m A coRlyitHeis 1llllﬁtr9t§§ When

the 11 pressurize 'S |ntrodu Into inflatable sections 20a,

20c, th I t
R Segghaggaey é@a&%&?ﬁdﬁgﬁw& ) on
th 38D ch d
toﬁafﬁ? f e conurs S G Riafho Co?eé*?’ P%C&f%a%tﬁﬁﬁﬂﬂﬁf GolereRiE PRREED B« ne
pressurized air and mnim zin {lon of random pockets of

pressur oparatiof; pAir gendit S8 dpcd éatp rﬁ}t n? opaitimal gerugaipdiarapsigiatisehad of

air conduit 38 is illustrated
to base 58. Corrugated extrusions 56 form a passageway for air to pass therethrough. It is

envisioned that corrugated extrusions 56 will permit air to infiltrate into inflatable sections 20a,
20b, or 20c. In use, when the pressurized air is introduced into inflatable sections 20a, 20b and
20c, the corrugated extrusions 56 improves the inflation characteristics of inflatable sections 20a,
20b, or 20c. During deflation, the corrugated extrusions channel the pressurized air towards
lumens 34a, 34b, or34c, effectively improving the removal of the pressurized air and minimizing
the formation of random pockets of pressurized air.

With reference to FIGS. 7A-7C, yet another embodiment of air conduit 38 is illustrated
and is designated generally as air conduit 38F. Air conduit 38F is similar to air conduit 38A and
will only be discussed in detail to the extent necessary to identify differences in construction and
operation. Air conduit 38F includes a base portion 60 having a central longitudinal channel 62,
as illustrated in FIG. 7B. In this particular embodiment, air conduit 38F is installed within
inflatable sections 20a, 20b, or 20c¢ such that channel 62 forms a passageway therethrough. Base

portion 60 and channel 62 may be inflatable or, alternatively, may be RF welded onto first and
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and is designated generally as air conduit 38E. Air conduit 38E is simlar
to air conduit 38A and wll only be discussed in detail to the extent
necessary to identify differences in construction and operation. Air
conduit 38E includes a plurality of |ongitudinal corrugated extrusions 56
attached to base 58. Corrugated extrusions 56 forma passageway for air to
pass therethrough. It is envisioned that corrugated extrusions 56 wl |
permt air toinfiltrate into inflatable sections 20a, 20b, or 20c. In use,

when the pressurize is introduced i inflatab 20a,. 20b and
200, t hee B St a b HsauarAs ol Fireviuth A i Pef A ettt Prfte o

i nf I at abl e sections 20a, 20Qb, or 20c. Duri.ng def | at.i on, r}ﬁ cor,rugat ed

ext r usi @eore Figidriondyin dnpise sdighitbegpressrizadats iirodperddnfe indatablesgetiony Hac
effectively inproving the renoval of the pressurized air and mnimzing the
f or mat i @Ab,cind 2Emdenrad buigudingfchpmeb €imprees sha inflyaneherarierisirsof inflapblss.
7A-7C, yet another enbodinent of air conduit 38 is illustrated and is

desi gnatsediogenle; 208, pr 26c. dDuringatedlaiidn, BRiEitudinal chomdlié diBREs the pesswirized ait 0 ai r
conduit 38A and wll only be discussed in detail to the extent necessary to
i dent i f yowhirdld lemeAC®E, B4b, 00B4d, Effedtively impebvirgiaBe Admoal ofAh¢ pressdiuéd ais&id

i ncl udes a base portion 60 having a central |ongitudi nal channel 62, as

'||UStr%lﬁ'%lﬁklﬂgﬂe(ﬁ)rn?ﬁonloﬂratnhbﬁp@@lfertd r@cudaafi nent, air conduit 38F is
installed within inflatable sections 20a, 20b, or 20c such that channel 62

forms a passgg vetlﬁeffrﬁtaﬂfi QUQRd sIBRRA 2 Psz’n%& BEREQyAN, ERAYEhreSabriBYdPe

inflatable or, alterratively, may be RF welded onto first and 12 second

sheet s %ga%urg‘%he;@aﬁ ¥ h% vgldzéi a%?oci;g ﬁ{er} elg.(ré: ﬁq“m%ed asaiﬂ{)ﬂggédtlh%él 7[5 SRR Of i PVC

sheet toO réssurized arr
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20a, 20b, or _ 20c.. During deflation, | ongitudinal .channel 62 directs the
pressur ﬁﬁc‘e@)r Hpproving the removal of the pressurized air and minimizing the formation of random

pockets of pressurized air.

With reference to FIGS. 8A, 8B and 8C, yet another embodiment of air conduit 38 is
illustrated and is designated generally as air conduit 38G. Air conduit 38G is similar to air
conduit 38C (FIGS. 4A, 4B and 4C) and will only be discussed in detail to the extent necessary
to identify differences in construction and operation. Air conduit 38G includes at least one
elongated sheath 49A having an axial aperture 66 (FIG. 8B) and a plurality of transverse
openings 68 (FIG. 8A). Axial aperture 66 and transverse openings 68 permit air to disperse
across the full length of compression sleeve 10. The at least one elongated sheath 49A may be
positioned within inflatable sections 20a, 20b, or 20c, adhesively fastened to second sheet 14 or
the first sheet 12 and in releasable contact with first sheet 12 or second sheet 14, as illustrated in
FIG. 8C. In use, when the pressurized air is introduced into inflatable sections 20a, 20b, and

20c, axial aperture 66 and transverse openings 68 of the at least one elongated sheath 49A

improves the inflation characteristics of inflatable sections 20a, 20b, or 20c. During deflation,
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towards | unens 34a, 34b, or 34c, effectively inproving the renoval of the
pressurized air and mnimzing the formati on of random pockets of
pressurized air. Alternatively, first and second sheets 12, 14 may be RF
wel ded, having a pre-fabricated feature, wherein a |linear void 64 across
the sleeve is forned, as illustrated in FIG 7D. In this particular
enbodi nent, linear void 64 directs the pressurized air towards |unen 34a,
34b, and 34c for inproving t he renoval of the pressurized air and
nlnlnlzln the faormation rando ockets of press

ref er ené¥ k@ei‘ﬂ’@ rzgﬂmeéséﬁ%mssgézg’%ﬁé Oﬁ’ﬁfﬂsﬁwe"é E?E EEJfC?‘!ﬁFtﬂve ondw t 38
is illustrated and is designated generally as air condU|t 38G. Air conduit
38G i s dnmicviag thegeaoral of ghecipssurisd afrppdgiimiging thedpanation o4 rapdaiminockst 9f be

di scussed in detail to the extent necessary to identify differences in
const r uptdspmizedhair.oper ati on. Air conduit 38G includes at |east one elongated
sheat h 49A having an axial aperture 66 (FIG 813) and a plurality of
transverse Ofenimeted68f failitating Ae. flodx ofyiresmered wireni@tin dnfthtdbicosest@s20a,0peni ngs
68 permt air to disperse across the full length of conpression sleeve 10.

The at bewshd o0MearekARGBARY Fob eadnkplé OmipFeYsiBE sle@RSIthAMROmiAYnited Bf | at abl e
sections 20a, 20b, or 20c, adhesively tastened to second sheet 14 or the

First sheglie hZnaidl 10k @llld%f-igS 99&@0&%&&? 72"tﬁel’letﬁrbﬁ§¥ as ﬁﬁ’l‘s’trratéd?mquGS 5cpnd sheet

14, as illustrated In In use, when the pressurlze air i’s
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inflatable sections 20a, 20b, and 20c may be filled with styrene foam pellets for adding structural
rigidity and still permitting the flow of pressurized air throughout inflatable sections 20a, 20b,
and 20c. In addition, a plurality of connectors 36 may be strategically installed throughout the
compression sleeve for supplying inflatable sections 20a, 20b, and 20c¢ with pressurized air from
a plurality of points. Likewise, the plurality of connectors 36 can be actuated to deflate a
chamber to minimize air pockets. Moreover, the strength of the sleeve material may be
increased in order to allow for increased burst strength, permitting more pressure and volume to
raise the large limb. For example, first and second sheets 12, 14 may be formed from a rigid
material to prevent inflatable sections 20a, 20b, and 20c from collapsing under the weight of a
large limb. Moreover, during manufacture of compression sleeve 10, a plurality of passageways
may be embossed along the surface of first and second sheets 12, 14.

With reference to FIGS. 10A and 10B, first and second sheets 12, 14 may include a
design or feature wherein the texture of the sleeve improves the flow of air. For example,

particular textures may be provided on an inside surface of first and second sheets 12, 14, as
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pressurized air. Oher nethods of facilitating the flow of pressurized air
within inflatable sections 20a, 20b, and 20c are envisioned. For exanple,
conpression sleeve 10 may be manufactured to include a channel 70 for
sliding a support nenber 72 therethrough, as illustrated in FIG 9, for
providing a rigid support structure to conpression sleeve 10. Thus, support
menber 72 will rigidly support the weight of the leg. Alternatively,
sealing lines 16 (FIG 1) may be strategically placed along first and

second sheets 4 fo cilitating the pass f air.. reover

o1t aherk B ES I uR 1R Sher i detheverRaRE i, dhus adiriellOl 8 B isaas et
pellets for adding.structural rigidity and still permtting the flow_of
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addition, a plurality of connectors 36 may be strategically installed

t hr oughéid 14.hla use ovhisn dhespressunzadeajis frafodyepd gntpiimidptatie segtions Was2h, pish&lcp0a,
20b, and 20c with pressurized air from a plurality of points. Likew se, the
pl ur al i the teftucenrecinsids s@6ce af fite armticoatdedicdts 1 Uaid bt mpaoveshtaniodatiano mi ni mi ze
air pockets. Moreover, the strength of the sleeve material nmay be increased
i n or dechdractaistiovoffinflatable saseR0ayRH, asd 200 Phutingeflaidnt thegextieeopthessur e and
volume to raise the large linb. For exanple, first and second sheets 12, 14
nmay be {R[IEBH Mgt bh@iddondBletisilaland 04 Qgsgvmrmlahﬂbﬂihgt@mr@ssmulaqns 20a,

20b, and 20c from col | apsi ng under the weight of a Targe |inb. Mreover,
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be enbossed along the surface of fir econd sheets 12, 14. Wth
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It will be understood that numerous modifications and changes in form and detail may be
made to the embodiments of the present disclosure. For example, it is contemplated that
numerous other configurations of the conduit may be used, and the material of the sleeve and/or
conduit may be selected from numerous materials, other than those specifically disclosed.

Therefore, the above description should not be construed as limiting, but merely as

exemplifications of the various embodiments.
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shown in FIGS. | OA and 1013, such that they never collapse fully, thus
facilitating the passage of the pressurized air. The texture nay be

| am nated or nmay formpart of first and second sheets 12 and 14. In use,
when the pressurized air is introduced into inflatable sections 20a, 20b,
and 20c, the texture on the inside surface of first and second sheets 12
and 14 inproves the inflation characteristics of inflatable sections 20a,
20b, and 20c. During deflation, the textures on the inside surface of first
and segmm 14 assist in channeling the pressurized air

t owar d ; = and 34c, effectively inproving the renoval of the
pressurjzed air and. mnim zing the formati on of random pockets of
pressurb-zed AFPMPIEFOTIGVESIMPESHIBe art will recogni ze other fluids besides
air can be used without departing fromthe scope of the invention. It wll
be under st oddimstsheetnuner ous nodifications and changes in formand detail may
be nmade to the enbodi nents of the present disclosure. For exanple, it is
cont enpl at ed: setrakl shea attachad tootahbiirscsheétiagd definiog at ledst pieinflatablgisectivayaride used,
and the material of the sleeve and/or conduit nmay be sel ected from nunerous
mat eri al s, it kast chbashdultds ehesp Bastfone af $ayd whiflanblesedion. Theref ore, the above
description should not be construed as limting, but nerely as
exenplifications of the various enbodinents. 15 WHAT IS CLAIMED IS: 1. A
conpression sleeve, conprising: a first sheet; a second sheet attached to

said figst sieehm fégsti&ﬁl'béve%gr&heé BARmON SurkR} Lh@uge:Section; and at | east

one conduit in th east one of said Inflatable section. 2. The

conpressi on b e 35 dofifidctif tdelufmbRioM sburde B hRELurGEIBLSANO:

a plurality of fasteners comprising hook and loop fastener components-adapted for

securing the sleeve about a portion of a patient’s body.

3. The compression sleeve as recited in claim 1, wherein the at least one conduit is fastened

to one of the first or second sheets.

4. The compression sleeve as recited in claim 1, wherein the at least one conduit includes a

base member and a plurality of ridges attached to a first surface of the base member.
5. The compression sleeve as recited in claim 4, wherein the height of the plurality of ridges
is at a minimum at an outer edge of the base member and at a maximum at a central portion of

the base.

6. The compression sleeve as recited in claim 4, wherein adjacent ridges are spaced apart

defining a trough therebetween.
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a connector for connecting the lunmen to a source of pressurized fluid; and a
plurality of fasteners conprising hook and | oop fastener conponents adapted
for securing the sleeve about a portion of a patient's body. 3. The
conpression sleeve as recited in claim1l1l, wherein the at | east one conduit
is fastened to one of the first or second sheets. 4. The conpression sl eeve
as recited in claim1, wherein the at |east one conduit includes a base
menber and a plurality of ridges attached to a first surface of the base

nber. 5. | e m 4, wh ht
of the. g ur altFe§oBPeR e pERATeCR AR ot fhe BT oafiih b heRalce”

menber and at a maxinumat a central portion of the base. 6. The

conpr esdST¥H2 BlgEnyl cdotidscited in claim 4, wherein adjacent ridges are spaced
apart defining a trough therebetween. 16 7. The conpression sl eeve as
recited in claim1, wherein the at | east one conduit is formed froma

pol yvinyl chloride. 8. The conpression sleeve as recited in claiml1l, wherein
the at I[8ast Theeompreskint sléeave hsickeBedin clrind , whetsiarthaatdeast phaicanditit ynchfdepa ns
attached to a first surface of the base nmenber. 9. The conpression sl eeve as
recit ed base mémbdnaid a pluedlRy of pineatsichédasifiranarfacenduhd basaalettbes an i nfl atabl e
el ongated sheath. 10. The conpression sleeve as recited in claim9, wherein
the el ongated sheath is formed fromsem-rigid foam 11. The conpression
sleeve as recited in claim9, wherein the el ongated sheath includes a

9. The compression sleeve as recited in claim 1, wherein the at least one conduit includes an

inflatable elongated sheath.

10.  The compression sleeve as recited in claim 9, wherein the elongated sheath is formed

from semi-rigid foam.

11.  The compression sleeve as recited in claim 9, wherein the elongated sheath includes a

plurality of openings transversely positioned therethrough.

12. The compression sleeve as recited in claim 1, wherein the at least one conduit includes a

beam having a web portion and two flange portions disposed on both ends of the web portion.

13.  The compression sleeve as recited in claim 12, wherein the web portion includes a

plurality of openings.

14.  The compression sleeve as recited in claim 1, wherein the at least one conduit includes a

base member defining a central longitudinal channel therethrough.
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plurality of openings transversely positioned therethrough. 12. The
conpression sleeve as recited in claim1, wherein the at | east one conduit

i ncludes a beam having a web portion and two flange portions di sposed on
both ends of the web portion. 13. The conpression sleeve as recited in
claim 12, wherein the web portion includes a plurality of openings. 14. The
conpression sleeve as recited in claim1, wherein the at | east one conduit

i ncl udes a base menber defining a central Iongitudinal channel

t her et hr pug 17 15. The conpressi,on sl eev as r.eci ein
the at  Toas TR HOTEBHITN SIeF R REE 1 L heryn B 4S5 AR Bkt ec
extrusions. 16, The conpreSS|gn sleeve as recited in cIa|n11 wher ei n the at
| east oPlEraisreflpreindiel cpsieate Epﬂﬁéﬁﬁty of longitudinal tubes. 17. The
conpression sleeve as recited in claiml1l, wherein the at |east one conduit
includes a plurality of styrene foampellets positioned within the
plurality of inflatable sections. 18. The conpression sleeve as recited in
cl ai m 5]6.whefte compreseiot skebver dshedied imclhim Ghwhepain thear leagtngicbsdwinidcl8desrai | s,

t hereby defining a |l ow profile conpression sleeve. 19. A nethod for applying
pr essur glufalityeofPerditudimaliibegs. pati ent' s body, conprising the steps of:
attaching a sleeve to the portion of the patient's body, the sleeve
including a first sheet, a second sheet attached to said first sheet and
defining at | east one inflatable section, and at | east one conduit di sposed

in the pi | efsteoRfestibh E@S@b{?%&f‘e‘,ﬁﬁd Qim £OMMRGH tHRG: Peabt%‘i%@oﬁd%uﬁn@iﬁ&brs%e of

pressurlzed flurd, wherein lunen 1s attached to the plurality o
inflat aﬁmn%hﬁf (its{y?&% 'foam pellets positioned within the plurality of inflatable sections.

18.  The compression sleeve as recited in claim 5, wherein a central rib has a height between

70 mils and 80 mils, thereby defining a low profile compression sleeve.

19. A method for applying pressure to a portion of a patient’s body, comprising the steps of:

attaching a sleeve to the portion of the patient’s body, the sleeve including a first sheet, a
second sheet attached to said first sheet and defining at least one inflatable section, and at least
one conduit disposed in the at least one inflatable section;

connecting a lumen to a source of pressurized fluid, wherein the lumen is attached to the
plurality of inflatable sections;

inflating the sleeve to a pressure, wherein the at least one conduit creates a passage for
facilitating the flow of the pressurized fluid; and

deflating the sleeve, wherein a portion of the at least one conduit channels pressurized

fluid towards the lumen.

18



inflating the sleeve to a pressure, wherein the at | east one conduit creates
a passage for facilitating the flow of the pressurized fluid; and deflating
the sl eeve, wherein a portion of the at |east one conduit channels
pressurized fluid towards the [umen. 18 20. The net hod of applying pressure
according to claim19, wherein the at | east one inflatable section is
oriented in a direction that is substantially transverse to a | ongitudi nal
axis of the linb. 21. The nethod of applying pressure according to claim
19, wherein the sleeve further conprises a plurality of fasteners

conpri sty hbeamethad PhaRplYng PreRwre 6AMsdR £ 2ot icin dhe atdestfeng t he

sl eeve to about a patient's body. 22. The nethod of applying pressure

accor di Aglatableseetioniy ocienjgrbing; direptinn thet i aubstanigally teaspvpsserto ajlengigdinalysds efo one
of the first or second sheets... 23. The nethod of applying pressure
accordi thg limb.cl ai m 19, wherein the at | east one conduit includes a base
menber and a plurality of ridges attached to a first surface of the base.

23. The nmethod of applying pressure according to claim 19, wherein the
sleeve is fornmed from polyvinyl chloride. 19

21.  The method of applying pressure according to claim 19, wherein the sleeve further
comprises a plurality of fasteners comprising hook and loop fastener components adapted for

securing the sleeve to about a patient’s body.

22.  The method of applying pressure according to claim 19, wherein the at least one conduit

is fastened to one of the first or second sheets...

23.  The method of applying pressure according to claim 19, wherein the at least one conduit

includes a base member and a plurality of ridges attached to a first surface of the base.

23.  The method of applying pressure according to claim 19, wherein the sleeve is formed

from polyvinyl chloride.
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