TITLE OF THE INVENTION SYSTEMS AND METHODS FOR CONTROLLING INFLAMMATORY
RESPONSE 5RELATED APPLICATIONS The present invention claims the benefit, under 35 USC
119(e), of the filing of U.S. Provisional Patent Application serial number 61/098,030, entitled "Fluid
Removal System and Method," filed September 18, 2008, which is incorporated herein by reference

for all purposes. 10 BACKGROUND Tlﬁ%%ﬁﬁ}ﬁ%ﬂiﬁes generally to medical treatment
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systems and, more particularly, to systems a lling inflammatory response in a
patient. 150ne type of inflammatory response is systemic inflammatory response syndrome (SIRS).
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that provokes an acute | presence of two or more of a group of
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carbon dioxide in the arterial blood, and the white blood cell count greatly decreased or increased or
consisting of more than ten percent immature neutrophils. Merriam-Webster 's Medical Dictionary
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pathophysiologic properties, with minor differences, in inciting inflammation or inflamma cascade.
The i#Hlammatory cascade is a complex process that may involve humoral and cellular responses,

complement, BACKGROUND

The present invention relates generally to medical treatment systems and, more
particularly, to systems and methods for controlling inflammatory response in a patient.

15 One type of inflammatory response is systemic inflammatory response syndrome
(SIRS). SIRS has been defined as a severe systemic response to a condition (trauma,
infection, burn, etc.) that provokes an acute inflammatory reaction indicated by the presence of
two or more of a group of symptoms including abnormally increased or decreased body
temperature, heart rate greater than 90 beats per minute, respiratory rate greater than 20

20  breaths per minute or a reduced concentration of carbon dioxide in the arterial blood, and the
white blood cell count greatly decreased or increased or consisting of more than ten percent
immature neutrophils. Merriam-Webster’s Medical Dictionary (Springfield, Mo.: Merriam-
Webster, Inc., 2006), q.v., “Systemic inflammatory response syndrome.” SIRS is nonspecific
and can be caused by ischemia, inflammation, trauma, infection, or a combination of several

25  insults. Sepsis is a subcategory of SIRS that may be defined as the presence of SIRS in
addition to a documented or presumed infection.

Irrespective of etiology, SIRS typically has the same pathophysiologic properties, with
minor differences, in inciting inflammation or inflammatory cascade. The inflammatory
cascade is a complex process that may involve humoral and cellular responses, complement,

30  and cytokine cascades. It is believed that pro-inflammatory stimuli can interact directly with
tissue to promote SIRS. Unchecked SIRS may lead to abdominal compartment syndrome
(ACS), organ dysfunction, multiple organ dysfunction syndrome (MODS), multiple organ
failure (MOF), and death.




30 and cytokine cascades. It is believed that pro-inflammatory stimuli can interact directly with tissue to
promote SIRS. Unchecked SIRS may lead to abdominal compartment syndrome (ACS), organ
dysfunction, multiple organ dysfunction syndrome (MODS), multiple organ failure (MOF), and death.

In many instances, if SIRS is severe enough, intervention becomes necessary. For example, if SIRS

leads or begins (e PG GH dSQNBIPSHINMI MR UKL SHISRL dRgRpigesion

involves a laparotomy in which a surgeon forms an anterior, midline incision from the atient's sternum
to near theepBRIGsheIRhleadsqurhrgins tnlead saaAChenmitredattconappsssigtbmpyrht tidiapdominal
cavity. Thigype pUEIGHERNABIS RN AYERITE Bifal sifbeaRToGIREn Wil Rychgiocedure.
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control inflammatory response as soon as possiblé and as’Cost eftectively as possible. SUMMARY
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for controlling systemic inflammatory response in a patien cavity includes the steps of
deploying hegesendibelsevesiings the iiglwartiatbdominal cavity; fluidly coupling an external

reduced: pressura oUEBING USAIIIRASHAR AR AV RIEIHASTL RSB HiB g Abfominal

cavity; providing reduced pressure from the external réduced-pressure source to the treatment device;
and réovihgepesalhiidesivabisrie sonfonl eflarmeattiansiriise 9800 ed passiblestachis fsammatory
response. effe AiGERFANGR;gOther illustrative embodiment, a system for controlling systemic
inflammatory response’in a patient's abdominal cavity includes a treatment device for 25 deploying
into the patient's abdominal cavity. The treatment device may be a minimally-invasive treatment
device. The system for controlling systemic inflaggpipRigsPonse in a patient's abdominal cavity
further includes a sealing member for disposing on a portion of a patient's epidermis and operable to
form a pneumatic seal over the abdominal cavity; an external reduced-pressure source for supplying

reduged pressures3pRAJ GAHFRILAEEP R ment systems and methods are addressed by the systems

and methods of the illustrative embodiments described herein. According to one illustrative
embodiment, a method for controlling systemic inflammatory response in a patient’s
abdominal cavity includes the steps of deploying a treatment device into the patient’s
abdominal cavity; fluidly coupling an external reduced-pressure source to the treatment device

20 to provide reduced pressure within the abdominal cavity; providing reduced pressure from the
external reduced-pressure source to the treatment device; and removing pro-inflammatory
stimuli from the abdominal cavity to control systemic inflammatory response.

According to another illustrative embodiment, a system for controlling systemic

inflammatory response in a patient’s abdominal cavity includes a treatment device for

25  deploying into the patient’s abdominal cavity. The treatment device may be a minimally-
invasive treatment device. The system for controlling systemic inflammatory response in a
patient’s abdominal cavity further includes a sealing member for disposing on a portion of a
patient’s epidermis and operable to form a pneumatic seal over the abdominal cavity; an
external reduced-pressure source for supplying reduced pressure; and a reduced-pressure

30  delivery conduit for fluidly coupling the reduced-pressure source and the connecting interface.

The reduced-pressure source, reduced-pressure delivery conduit, and treatment device are




30 delivery conduit for fluidly coupling the reduced-pressure source and the connecting interface. The
reduced-pressure source, reduced-pressure delivery conduit, and treatment device are operable to
provide reduced pressure from the external reduced-pressure source to the treatment device, and to
remove pro-inflammatory stimuli fluids from the abdominal cavity. According to another illustrative

embodimeheRell o uRLAS SYSIRTTHG R RN IBIANY ERRORSS L ALAYGALS phlominal caviy

includes the steps of: deploying a 5 reduced-pressure treatment device into the patient's abdominal

cavity and q‘léﬁm}e@b@@{ ise andesemaniepecindlprosston stureé fuidrefren be dsteminrbereigrment
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inflammatory response further includes providing reduced pressure from the exte

reduced-piBSanraafeny cesponse iba petianp eainminabenvititidelides thedtepnofidgpbepingfmammatory
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cavity to control systemic inflammatory response. Other objects, featlres, an v f the

illustrative @xserlirdueedrnpnasaEsHruEsiarthetiaduredipressuectbartondnbdenips smprdeiddleeiesstription
that foll E is: i
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sectional view, with a Eortjon shown as a block diagram, of an

controllingTsyReassiéurtheninsbidey Peayidingrpducphrieassurafoonthacstovitgt ROBce eSSBS a detail of
an encapsyigted {8 theeaea rQQ&ﬁé’ﬁ@HJ&ﬁ%@i&“ﬁlﬂi%Xﬁ%&&ﬂ&%ﬁ%@fﬁ'ﬂéﬂ&ﬂ{é{t&ﬁfﬁ’%ﬁﬁ ina
patient's abdominal cavity of FIGURE 1A; FIGL}RE 1C s alateral, cross-sectional view of an
encaplulafbidedronethp abdoruinad iemgtiinad provlingiedure prassure therapy in the abdominal

cavity to control systemic inflammatory response.
Other objects, features, and advantages of the illustrative embodiments will become

apparent with reference to the drawings and detailed description that follow.
15 BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1A is a schematic, cross sectional view, with a portion shown as a block
diagram, of an illustrative embodiment of a system for controlling systemic inflammatory
response in a patient’s abdominal cavity;

20 FIGURE 1B is a detail of an encapsulated leg member of the system for controlling
systemic inflammatory response in a patient’s abdominal cavity of FIGURE 1A;

FIGURE 1C is a lateral, cross-sectional view of an encapsulated leg member taken
along line 1C-1C in FIGURE 1A;

FIGURE 1D is a cross sectional view of a portion of the system for controlling

25  systemic inflammatory response in a patient’s abdominal cavity of FIGURES 1A;

FIGURE 2 is a schematic, perspective view of a portion of the system for controlling
systemic inflammatory response in a patient’s abdominal cavity of FIGURE 1A;

FIGURE 3A is a schematic plan view of an illustrative embodiment of a reduced-
pressure treatment device for use in system for controlling systemic inflammatory response;

30 FIGURE 3B is a schematic, cross-sectional view of the illustrative embodiment of a

reduced-pressure treatment device of FIGURE 3A taken along line 3B-3B;




FIGURE 1D is a cross sectional view of a portion of the system for controlling 25 systemic
inflammatory response in a patient's abdominal cavity of FIGURES 1A; FIGURE 2 is a schematic,
perspective view of a portion of the system for controlling systemic inflammatory response in a
patient's abdominal cavity of FIGURE 1A; FIGURE 3A is a schematic plan view of an illustrative

embodiment of a pedugedPIeFSUFRMANTHN FRWGS B HASHAREIEIIRLRAREPLIRGFYSiEMIC

inflammatory response; 30FIGURE 3B is a schematic, cross-sectional view of the illustrative
embodimeRestHS dgatBeNbASYiSHe treatment device of FIGURE 3A taken along line 3B-3B;

FIGURE 4 is a SchRsuatic. saR it aR WesRliNeSmipdimenh el e usesbaresates dreatment

device; FIGURE 5A is a schematic, perspective view of an illustrative embodiment of a
reduced-preducid-Risashie teatvee deMisSPRIURE 5B is a schematic, cross sectional view of the

llustragive embodiRenRe SEechSaRERIRRS BT SAURAR! JRVISS Al FHRIMRE etk AR plane
5B-5B. DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 10In the following detailed

descriptiorf e NtRsFUR EeatmsHl Haeisesof ERGERGE 14 inkea dpngplaneoMaBying drawings that form

a part hereof. These embodiments are described in sufficient detail to enable those skilled in the art to
practice the invention, and it is understood that other embodiments may be utilized and that logical

structural, mechaniddF Bk DESCEIER QNI HL WSERATHEENBORIMENTY from the spirit

or scope of the invention. To

10 In the following detailed description of the illustrative embodiments, reference is made
to the accompanying drawings that form a part hereof. These embodiments are described in
sufficient detail to enable those skilled in the art to practice the invention, and it is understood
that other embodiments may be utilized and that logical structural, mechanical, electrical, and
chemical changes may be made without departing from the spirit or scope of the invention. To

15 avoid detail not necessary to enable those skilled in the art to practice the embodiments
described herein, the description may omit certain information known to those skilled in the
art. The following detailed description is, therefore, not to be taken in a limiting sense, and the
scope of the illustrative embodiments are defined only by the appended claims.

Illustrative systems and devices herein allow for the control of inflammatory response

20  including systemic inflammatory response and local inflammatory response at an internal
tissue site. “Control of inflammatory response™ as used herein includes preventing or
moderating the inflammatory response. Controlling the inflammatory response may be
accomplished in a number of ways that involve treating the inflammatory milieu. Treating the
inflammatory milieu may include removing or moderating pro-inflammatory stimuli, e.g.,

25 fluids, enhancing perfusion of the tissue at or near the internal tissue site, or providing
reduced-pressure therapy. Unless otherwise indicated, as used herein, “or” does not require
mutual exclusivity. As a more specific, illustrative example, controlling the inflammatory
response may be accomplished by removing cytokines, chemokines, and other stimulants from
proximate the internal tissue site. This approach involves increasing the rate of clearance. As

30  another more specific, illustrative example, controlling the inflammatory response may be
accomplished by improving the health of the local tissue, such as by increased perfusion, to

decrease pro-inflammatory signaling thereby cutting off the source of the cascade and

4




15avoid detail not necessary to enable those skilled in the art to practice the embodiments described
herein, the description may omit certain information known to those skilled in the art. The following
detailed description is, therefore, not to be taken in a limiting sense, and the scope of the illustrative
embodiments are defined only by the appended claims. lllustrative systems and devices herein allow
for the congral of R [ ' icnf; se-and local
inflammatrollsry respogns %3?2%{%%%5;&8%%% sﬂ%ﬁd@gﬂ%ﬁ& gg}’é&g@%ﬁ%&%%%? %saﬁogr?gg %?s used herein
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may be acgomplishad i ymﬁﬁ j i inflamea iJj ing the
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more specific, illustrativeé example, controlling the mﬁ mmatory response may be accomplished by
removing éyfitaeaiory, hysiategic aprponbes anthinvahvssinsttplizma the 1rpomsenal tissue site. This
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the rate of appearance. As another more specific, illustrative example, co trolling the in ammatory
respdfise M8y plsokeineiidra@thyntisraaspagehsushorh anaticot’ antininikgnsiatonr sieakitend
cytokines iy fftr8s,8496is G40 GRRDI LB S AN IRdHAT | 6 {9hBiAiafiammatory
cytokines. This (S%mple will hglp t%%es’tore homeos%girs and bluﬁﬁﬁ?ﬁﬁsammatory pﬁz[/llérléologic
responsesiBBgAis vEsteas aad Aoy eeremessrsed. Forpsampiesshiodlkipsmsing sistemsvdnds may be
used 10 reghAR e Be (PP U RSN AN Ol RAUINN TG Aoty el VBRI OB
organism. The internal tissue site’may be a tissue space, e.g., a body ¢avity, Such as an abddminal
cavity. Thelfplenied theaughgreopen wound and removed through one or more device incisions, see, e.g.,

15 FIGURES 3A-5B; or (3) deployed and removed through one or more device incisions, see,
e.g., FIGURES 3A-5B.
Referring now to FIGURES 1A-1D, an illustrative embodiment of a system 100 for
controlling inflammatory response, e.g., systemic inflammatory response, at an internal tissue
site 104, such as in a patient’s abdominal cavity 103, is presented. The system 100 includes a
20  treatment device 102. The system 100 for controlling inflammatory response in a patient’s
abdominal cavity 103 delivers a treatment that controls inflammatory response, including
systemic inflammatory response syndrome, and may help avoid abdominal compartment
syndrome. While inflammatory response may occur without a rise in intra-abdominal
pressure, in one particular, non-limiting example, controlling inflammatory response may
25  involve avoiding a pressure rise in the abdominal cavity 103 altogether or at least maintaining
the intra-abdominal pressure below 15 mm Hg and preferably below 13 mm Hg and even
more preferably below 10 mm Hg. Normal intra-abdominal pressure is said to be in the range
of about 0 - 5 mm Hg. The intra-abdominal pressure may be monitored by directly inserting a
catheter into the abdominal compartment or indirectly by monitoring pressure in the bladder,
30 stomach, or other cavities.
The system 100 controls the inflammation by treating an inflammatory milieu

associated with the internal tissue site 104 of a patient. Treating the inflammatory milieu may




10may also be located in other tissue spaces such as a patient's arm, leg, skull, or other site. With
respect to the tissue space, a number of approaches to deploying and removing the illustrative
systems and devices may be used. For example, the illustrative systems and devices may be (1)
deployed and removed through an open wound, see, e.g., FIGURE 1; (2) deployed through an open

wound an : ice INcisians; : N -5B: ar{3)
deployed o b e OB onf U B R
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and may help avoid abdominal compartment syndrome. Whiile inflammatory résponse may occur
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catheter into the abdominal compartment or indirectly by monitoring pressure in the bladder, 30
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include the approaches previously mentioned, including removing pro-inflammatory stimuli, enhancing

perfusion dRigraaldissucitsr INdnveraaititaerthirationd BiteThedire thaiitiriteattieetaybssonstustadipy. In
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which may include removing the majority of the fluids in the
moderating the pro-inflammatory stimuli, the onset of an inflammatory response is controlled,
15  e.g., avoided or delayed, and the severity may be reduced.

The treatment device 102 provides for the removal of abdominal fluids or pro-
inflammatory stimuli with great reliability. The system 100 does not typically clog or
otherwise have effectiveness diminish with use. The reduced-pressure therapy provided by the
treatment device 102 may provide better perfusion of tissue within the abdominal cavity 103

20 and this may account for an additional measure of control of the inflammatory response. The
treatment device 102 helps, among other things, to manage fluids, reduce edema, and reduces
the risk of developing multiple organ dysfunction (MODS) secondary to inflammatory
response. The treatment device 102 may be used in applications within the abdominal cavity
103 and to treat bowel edema. The treatment device 102 may also be used when a partial

25  laparotomy is performed.

The internal tissue site 104 treated may be the bodily tissue of any human, animal, or
other organism. In this illustrative embodiment, the internal tissue site 104 includes tissue in a
body cavity, and in particular the abdominal cavity 103, and includes the abdominal contents
or tissue that is proximate the abdominal cavity. In other illustrative applications, the internal

30 tissue site may be located in a tissue space, or compartment, of a patient’s arm, leg, skull, or

other site.




5 abdominal cavity 103 so as to disrupt the inflammatory environment or improve local tissue health. In
another illustrative embodiment, the system 100 is operable to moderate the inflammatory stimuli to
disrupt the inflammatory environment or improve local tissue health. Using the treatment device 102
deployed in the abdominal cavity 103 to provide treatment may reduce the level of inflammatory
stimuli, or mediataq, [ | - d;10 TNF- | i theter
flid, The treatment Souiek 152 e Lot o o R T e e
pro-inflamPriteny tethelpichome biloxinftammasarteesponissudosibor Gy staraica {imtbisensbiodiniEnt;the time
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inflammatory milieu, e.g., moderating pro-inflammatory sti
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great reliability. The system 100 does not typically clog or other a ectiveness inish with
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of the inflammatory response. The treatm elps, among other things, to manage fluids,
reduce edérsapsiHated degaemnkeriskisfmay dkoplacs ol tproxgaateishsectod puaDk) getenbidhy to
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cavity 103 and to treat bowel'edema. The treatment device 102 may also be used when a partial 25
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tissue in a body cavity, and in particular the ab s the abdomina
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site. As shown, the treatment device 102’is disposed Within the abdominal cavity 103 of the

patient to M takstroytHlanel Srénritenjeransoiises) secihpgwWgs pNeNINES, Podyaasodiendntt ¥ treatment
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includes a plurality of encapsulated leg members 106 that are supported by the 5 abdominal contents,

which mak ﬁpla\%dr@sé?&mmP‘?Qh@é‘ﬁ?ﬁhitt;ﬁm@ﬂtiaﬁsmb@émégtme.mbers 106 are placed. One or
more of the p'uramﬁ%ﬁaméy,'%@ﬁéﬁ&m&ﬁ?&s&%{s@%@&@;@%ﬁm&&% fdgt aefef'igg

paracolic gutter 108, and one or more of the plurality of encapsul: eg members 106 may be placed
in or proxiride (JtarBalively. seteretitigatietenface (e, womatieying irerdpetiZlo dnlEdndbasy be6 is
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fenestrations 114, 116, 118, 120 may take any shape, e.g., circular apertures, rectangular openings,
polygons, abdominalmeall (not shown). Reduced pressure is delivered to the manifold 122 through a

reduced-pressure interface 128, which is coupled to a reduced-pressure delivery conduit 130.
An external reduced-pressure source 132 delivers reduced pressure to the reduced-pressure
25 delivery conduit 130. As used herein, the term “coupled” includes coupling via a separate
object and includes direct coupling. The term “coupled” also encompasses two or more
components that are continuous with one another by virtue of each of the components being
formed from the same piece of material. Also, the term “coupled” may include chemical,
such as via a chemical bond, mechanical, thermal, or electrical coupling. Fluid coupling
30  means that fluid is in communication between the designated parts or locations.
Reduced pressure may be applied to the internal tissue site 104 to help promote

removal of pro-inflammatory stimuli, which may include ascites, cytokines, exudates, blood
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15presented in this illustrative embodiment as slits, or linear cuts. One or more fenestrations 114, 116,
118, 120 might be omitted in alternative embodiments. A manifold 122, or manifold pad, distributes
reduced pressure to the treatment device 102. Alternatively, a connecting interface (e.g., connecting
interface 220 in FIG. 3A) may be coupled to the treatment device 102 to supply reduced pressure (and
remove flujgisihdasalipg ARREBIRRhd A0 YIRS ARRRUMASGE 3 @1R NS SRdorinahpavity 103 or
a body-cavity opening 126. One or more skin closure devices may be placed on a patient's epidermis
134 or abddRsireadpinssvee seowmliRedeisda prassws lessdhon the ambrientpinsoire 202 tissbeigitca
reduced-piggei BeleL(Afecl2Pio s EOHPIRCLC A HRSRUTF IR ARU G BONAU AT
elivery

external reduced-pressure source 132 delivers reduced pressure to the reduced-pressure 25
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with one another by virtue of each of the components being formed from the same piece of material.
Also, the tERFSEEHAS hersjn aEaRRIEH BIATERIES UCh as via a chemical bond, mechanical, thermal, or
electrical couplingrifeliidiRigling ROpBeastatolichis iR-QmmYBISAIeRRENGRRINg fegignated

parts or locations. Reduced pressure may be applied to the internal tissue site 104 to help promote

removal ofiBURkhdmeryakemanyRErs mEeitrmdanasifedd” ayused beraingeaesallpistus thahe
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generally refers to a pressure less than the ambient pressure at a tissue site that is being stubjected to

treatrint. g ensaaoving Budsdirprdbaintewmal Beswesstentid tnEhstmerifpldr i iepitaldyat which
the patientjz IGdI 8 HAURIPIIYRIV IRGHRIVGEHRIGSYRAN A% RREHGRRIBRA & hfrasiatic pressure at

the tissue site. Unless otherwise indicated, values of pressure stated herein are gauge pressures.

The manifdigtiibvtienpisfide arprided nand aeserved tombetistemafibaiesite. atpurditid 122 may
take many{agitsid 2 e hreapHolt RAHRRDNRIGIBORRAIBLY 'S PHO Aanifold 122 may be a

biocompatible material that is capable of being placed in contact with the internal tissue site

15 104 and distributing reduced pressure to the internal tissue site 104. Examples of the manifold
122 may include, without limitation, devices that have structural elements arranged to form
flow channels, cellular foam, such as open-cell foam, porous tissue collections, liquids, gels
and foams that include or cure to include flow channels. The manifold 122 may be porous and
may be made from foam, gauze, felted mat, or any other material suited to a particular

20  biological application. In one embodiment, the manifold 122 is a porous foam and includes a
plurality of interconnected cells or pores that act as flow channels. The porous foam may be a
polyurethane, open-cell, reticulated foam, such as a GranuFoam® material manufactured by
Kinetic Concepts, Incorporated of San Antonio, Texas. Other embodiments might include
“closed cells.” In some situations, the manifold 122 may also be used to distribute fluids, such

25  as medications, antibacterials, growth factors, and various solutions to the internal tissue site
104. Other layers may be included in or on the manifold 122, such as absorptive materials,
wicking materials, hydrophobic materials, and hydrophilic materials.

The sealing member 124 is placed over the body-cavity opening 126, e.g., abdominal
cavity 103, and provides a pneumatic seal adequate for the open-cavity, reduced-pressure

30  system 100 to hold reduced pressure at the internal tissue site 104. The sealing member 124
may be a cover that is used to secure the manifold 122 on the central connection member 112.

The sealing member 124 may be impermeable or semi-permeable. The sealing member 124 is




substance or structure that is provided to assist in applying reduced pressure to, delivering 10fluids to,
or removing fluids from the internal tissue site 104. The manifold 122 typically includes a plurality of
flow channels or pathways that are interconnected to improve distribution of fluids provided to and
removed from the internal tissue site 104 around the manifold 122 and through the central connection

member 1 i i i tarial t i le.qf hei din
contact witk B LA ArE e R i A SLAISSAL P AT PR e
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low orous foam may be
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member 124 may be a cover that is used t cure the'manifold 122 on the central connectio

member 1#0hsPE-applcthiibeserbingasnieihp andeptered sdthiaysteasatebakingeeting member
124 is capgabisyef Sﬂa@%wﬁrﬂ fiedyced. aseihatine Mﬁﬁé&?&lﬂe site 104 after installation of the
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sealing member 124 over thé body-cavity opening 126. The sealing member 124 may be a
The reduced-pressure interface 128 may be, as one example, a port or connector 138,

15 which permits the passage of fluid from the manifold 122 to the reduced-pressure delivery
conduit 130 and vice versa. For example, fluid collected from the internal tissue site 104
using the manifold 122 and the treatment device 102 may enter the reduced-pressure delivery
conduit 130 via the connector 138. In another embodiment, the open-cavity, reduced-pressure
system 100 may omit the connector 138 and the reduced-pressure delivery conduit 130 may be

20  inserted directly into the sealing member 124 and into the manifold 122. The reduced-
pressure delivery conduit 130 may be a medical conduit or tubing or any other means for
transporting a reduced pressure and fluid. The reduced-pressure delivery conduit 130 may be
a multi-lumen member for readily delivering reduced pressure and removing fluids. In one
embodiment, the reduced-pressure delivery conduit 130 is a two-lumen conduit with one

25 lumen for reduced pressure and liquid transport and one lumen for communicating pressure to
a pressure sensor.

Reduced pressure is supplied to the reduced-pressure delivery conduit 130 by the
external reduced-pressure source 132. A wide range of reduced pressures may be generated or
supplied by the external reduced-pressure source 132. In one embodiment, the range may

30  include the range -50 to -300 mm Hg and in another embodiment, the range may include -100
mm Hg to -200 mm Hg. In one illustrative embodiment, the external reduced-pressure source

132 includes preset selectors for -100 mm Hg, -125 mm Hg, and -150 mm Hg. The external




flexible over-drape or film formed from a silicone-based compound, acrylic, hydrogel or

hydrogel-forming material, or any other biocompatible material that includes the 5impermeability or
permeability characteristics as desired for applying reduced pressure to the internal tissue site 104.
The sealing member 124 may further include an attachment device 131 to secure the sealing member

124 to the ,@gﬂggﬁlé,ﬁ@éﬁ% %Hﬁrlé_‘i35%?a?§?s%ﬁ%‘cqﬂﬁéj§%%ﬁﬁ?§]oﬁ%%ﬁ?s‘;‘gd&%‘9¥ a‘;%ﬁg% for

age

adhesive layer 136 may be positioned along a perimeter of the 10 sealing member
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pressure to a pressure sensor.

system, etc. Multiple representative devices 140 might be included. Some of these devices,

e.g., the fluid collection member, may be formed integral to the external reduced-pressure

source 132. For example, a reduced-pressure port 144 on the external reduced-pressure source

15 132 may include a filter member (not shown) that includes one or more filters and may include

a hydrophobic filter that prevents liquid from entering an interior space of the external

reduced-pressure source 132.

Referring now to FIGURE 1D and FIGURE 2, the treatment device 102 includes a

non-adherent drape 148. The non-adherent drape 148 may be formed of any non-adherent

20  film material that helps prevent tissue from adhering to the non-adherent drape 148. In one

embodiment, the non-adherent drape 148 is formed from a breathable polyurethane film. The

non-adherent drape 148 is formed with a plurality of fenestrations 150. The plurality of

fenestrations 150 may take any shape, such as circular openings, rectangular openings,

polygon-shaped openings, etc., but are shown in FIGURE 2 as slits, or linear cuts.

25 The treatment device 102 includes the central connection member 112 to which the

plurality of encapsulated leg members 106 are coupled. The central connection member 112 is

encapsulated by a first connection encapsulation member 186 and a second connection

encapsulation member 192, except at leg coupling areas 152, which allow fluid

communication between the central connection member 112 and the plurality of encapsulated

30 leg members 106. The central connection member 112 has fenestrations 118 that allow fluid

communication between a connection manifold member 154 and the manifold 122. Each of

the plurality of encapsulated leg members 106 may be formed with or without a plurality of

10




Reduced pressure is supplied to the reduced-pressure delivery conduit 130 by the external
reduced-pressure source 132. A wide range of reduced pressures may be generated or supplied by
the external reduced-pressure source 132. In one embodiment, the range may 30 include the range
-50 to -300 mm Hg and in another embodiment, the range may include -100 mm Hg to -200 mm Hg. In

one ustraipimedTep s e RHe0ghEduee  eat R pRUIGT L IadAlUdTsIEsR spiectors for

-100 mm Hg, -125 mm Hg, and - mm Hg. The externa educed=pressure source ay also
include a ridWted & eashathessad havs ploekidationrnone b5k hgovatarthewr a battery-low alarm. The

external reduced{iRIFHEL QM ¢6 FRAURRY ti%%?@%@%ﬁ%gg?ﬁnwﬂi} §g§é\g’§? ;cl)g g%%% unit for

abdominal cavities. The external reduced-pressure source 132 may se ler & constant

pressure, M@ERRFHeHIGPes sk Brmi fold snereberit 8, wishmiapbeet singlermantfolfuigmdranthat from
the casity IERRE GEUEE BIRRISESHED RORIUELIAGRUIRAG P ISR AR I PeT A2

A number of different devices, e.g., a representative device 140, may be a a medial portion 142

of the red JBakRHR T Ae8 damid e BE). Fbredegmsleifold meprbsciftivdispesed witbimaght be a
flud reseryeitrigf parisle EOUPCHOR SPRIDRALANIESTHEG A IBENRRK dauiFR ANDINIA feigelion
| Wi |

system, a blood detection system, an infection detectiorn system, a r, a po er,a fow

monitoring!é)dtans frstidret &t iradhiorsronhdisyasdasiegsidediiplcAdit demeavapsultiogsntatenight
be includegeHomRpi{{ResReHVALRR UratidB MY G0 %%%g%&%eﬁr@ RULEP %Pﬁ% tirgéeg ral to the

external reduced-pressure source 132. For example, a ed-pressure port 144 o external

redud@d-pratpld spemben BB Sinaiary de ot deensapaparlatiog showbgrihZ0.imdlishdsasne or more
filters and fRaydacibite 16, is disposed on the second, tissue-facing side 166 of the leg manifold

member 160. The second leg encapsulating member 170 may be a portion of the non-adherent
drape 148. As shown in the longitudinal cross section of FIGURE 1B by arrows 172, fluid
flows between the adjacent leg modules 156 towards the central connection member 112. As
15 shown by arrows 174, the fluid is able to enter fenestrations 114 and 116 and flow into the leg
manifold member 160 and then flow toward the central connection member 112 as represented
by arrows 172.
Referring to FIGURE 1C, a lateral cross section of a portion of the encapsulated leg
member 106 is presented. As before, it can be seen that the first side 164 of the leg manifold
20  member 160 is covered with the first leg encapsulating member 168, and that the second,
tissue-facing side 166 of the leg manifold member 160 is covered by the second leg
encapsulating member 170, which in this instance is a portion of the non-adherent drape 148.
Thus, in this illustrative embodiment, the fenestrations 116 may be some of the plurality of
fenestrations 150 in the non-adherent drape 148. In this illustrative embodiment, peripheral
25 edges 176 of the leg manifold member 160 are also covered by a portion of the first leg
encapsulating member 168. The peripheral edges 176 include a first lateral edge 177 and a
second lateral edge 179. The first leg encapsulating member 168 covers the first side 164 and
the peripheral edges 176 and extends onto a first surface 178 of the non-adherent drape 148
and forms extensions 180. The extensions 180 have been coupled to the second leg
30 encapsulating member 170 by welds 182. The first leg encapsulating member 168 may,
however, be coupled to the second leg encapsulating member 170 using any known technique,

including welding (e.g., ultrasonic or RF welding), bonding, adhesives, cements, etc.
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a hydrophobic filter that prevents liquid from entering an interior space of the external
reduced-pressure source 132. Referring now to FIGURE 1D and FIGURE 2, the treatment device
102 includes a non-adherent drape 148. The non-adherent drape 148 may be formed of any
non-adherent 20 film material that helps prevent tissue from adhering to the non-adherent drape 148.

In one embodimegirite popaistaciuiane 4R formad S edhierbahisobsiens fim. The

non-adherent drape 148 is formed with a plurality of fenestrations 150. The plurality of fenestrations

150 may takeudes hegoansgipnmanifoldmspehengss thetanentapsaadyithpoihg Sistsamrasiepienings,
etc., but ar&léi}é%%ﬁ@f WebiBé 7835 v?;h&ti%hq{agqgﬁésﬁ%ﬁn%qﬁ%@ Tﬁ@@&%ﬂ%k‘iﬁgﬁ%a‘%ﬂbﬂ%ﬂhe

central connection member 112 to which the plurality of encapsulated leg members 106 are coupled.

The centrdPeBisedf6risHispesed ppaifshudpddteidhs camestionmentiofdenembst bfonlbember 186
and a secqpe,AARBRANATLRRGRRSHIBIRM MEmbS! 1594s Labied SQURINgRRaadre sibifgpallow

fluid communication between the central connection member 112 and the plurality of encapsulated 30

leg memb&thoeonmseticarmanidekhmemhenldthoEhe seropd qernestiansnsapsplatiananswbrsitd2 is
comMUNICASARLINWE RN SEABRSTLN. MReifald BaRREL Bhcapd: it AR 1% 1Eaeh of the

plurality of encapsulated leg members 106 may be formed with or without a plurality of defined leg

modules, REEPBIILZRMORRITFIE b8 FnehawpseRl(EdREc Ui S seilardantion: datipreens each other
and have & pagiRuipbRRFQIRibAGHRATINEaD MR, BaipHiRg %&%%E%@%H&%Mﬂ@smb of the

plurality of encapsulated e&semembers 106 has a leg manifold member 160, which may be a'single

manit@d niBshHessnR it meripberrtisdge d Hodire sersberehsdgntddist theclizshapaRrstianof a
manifold matgrish i akasey 186 IegdnaRiali issnbal 488 Jhadesdnrnigidengsnber 160 is

disposed within an interior portion 162 of each of the encapsulated leg members 106. Each leg
manifold nf@fBer adpnHasmbsrst Laexscent ahtheles conpling sirasdda dnsraden suallofy fuidywithin

encapsulaiiigoMenResfIGR apdutaiis) m&ﬁw&i@‘lﬁ‘ﬁﬁf{%@ﬂ%ltﬂlélc}ﬁaﬁ&%ﬁ%ﬁerﬁa?ﬂff&'il&ﬂé?ﬁﬁége 164 of

the leg 10 manifold member 160. Similarly, a second leg encapsulating member 170, which has

fenestratiohd P URLENSHREAEYAd Wb HER dDadity S mayideosmise JEg 5w ieIithember 160.
The ggconghlapansrRaHiasiachsmberst 13 mavite MQM&&&W&BH@I@@%@E@%@W& As

shown in the longitudinal cross section of FIGURE 113 by arrows 172, fluid flows between the

adjacent |GTAGHLSs 156 wrpiiRld dre ixdisarscshprosimatederiisdirst conmsctinpr KBeARIALABWS 174,
the fluid is abigtia eBEChARNARURHORR MlpraRd:d 18P0y iaihG 69 MaNFdmembakuAs0 and

then flow toward the central connection member 112 as represented by arrows 172.
causes fluid to flow from the connection manifold member 154 through fenestrations 118 and

into the manifold 122 as suggested by arrows 199. The fluid continues to flow in the direction
20  of the reduced-pressure interface 128 through which the fluid is removed to the reduced-
pressure delivery conduit 130.
Referring to FIGURES 1A-1D and 2, in operation, the illustrative system 100 may be
used by first sizing the treatment device 102 by cutting to size. The non-adherent drape 148
with the plurality of encapsulated leg members 106 is disposed within the abdominal cavity
25  through the body-cavity opening 126 and is distributed against the abdominal contents; this
may include placing at least one encapsulated leg member 106 in or proximate the first
paracolic gutter 108 or the second paracolic gutter 110. Once the treatment device 102 has
been distributed, the manifold 122 is placed adjacent a first side 184 of the first connection
encapsulation member 186. The sealing member 124 may then be applied over the body-
30  cavity opening 126 to provide a pneumatic seal over the body-cavity opening 126, e.g.,

abdominal cavity 103.
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Referring to FIGURE 1C, a lateral cross section of a portion of the encapsulated leg member 106 is
presented. As before, it can be seen that the first side 164 of the leg manifold 20 member 160 is
covered with the first leg encapsulating member 168, and that the second, tissue-facing side 166 of
the leg manifold member 160 is covered by the second leg encapsulating member 170, which in this
instance is a portign, ofihsnne MR LBRIRR AR 1R, m%dg)meg%;moe@mgw Hae
fenestrations 116 may be some of the plurality of fenestrations 150 in the Ron-adheérent drape 148. In
this i||ustra§%@@b&mﬂ§m§p§rm@ﬂgzm@@gé§mq& fiapifelortsinda raboest@rgisrcovered
0y a portion shudaihiedfocenshiaion AP TRenIPBe LpiRATRASIANBINEP AR RakR Adify! lateral

edge 177 and a second lateral edge 179. The first |lég encapsulating member 1 st side

164 and thi® peiPhestatimrboringn. dheanlessohto basking meadeen 1815 wetho adadsizedayerape 148
and fosms exdesine 8l HimE&9PI N RASOd MR ?ﬁ&%ﬁ@%ﬁﬂé&@?ﬁb@?‘i@ﬁqs‘%@&% gaRpulating

member 170 by welds 182. The first leg encapsulating member 168 may, however, be coupled to the

second leghsrRatisatingrisierainddf ebouisheady-reiatvorsaingdi?s; inbeitdgosdiessyeeg., ultrasonic
or RF welding)rendidualiesiyGs£6M8R1Ss Blen attacﬂ:é)ﬁfﬁ)rm%gs@zgﬁig IReHIRY R RpadfIGURE 2,

the central connection member 112 includes the connection manifold member 154 that is

encapsulafédussthriasiamspeba sebivsree hrdpe ardusedriessiise e fonsidR%h sbronghdhasenling18. The
first connegiigneneapsilato I aIAes4861S FiRpARRR QN AN EAiTES 06i0GiEP8 seappanifold

member 154. The 5second connection encapsulation member 192 is disposed on a second,

tissud%acifgulsd toboradecedmiesyeninienmend 28anbie tsseduredpeeiuremoretébamthsapsulation

member 192iisfarregswithfengsteatipns;330. The first connection encapsulation member 186 has a
peripheral zone or edge 194 as shown in FIGURE 2. In a similar fashion, the second connection

encapsulation methp&xtemahreducedmperstare soneol Bipeativatedsndithesbyiproydlasaednessup with
the periphgiak&ag P the ToguRSIRRE S defvE R hifG: 56 CORIATIGR S8 caRsUaTRE SIRMper 186 is

coupled to Eeripheral edge of the second connection encapsulation member 192, except at the leg

coupling atéaEedueethspgapeoinisioruidd wadiintdhs mantiolt E2dapbemrenifeld h2erdisibutes to flow
into the coRRRCHEPARMOM IR RREA diadRSHORASIEd RIS oh? Bl IR En i Rardiibid may also

enter directly into the 15 connection manifold member 154 by flowing through fenestrations 120 as

suggestedBraReo 4 hegoanagitm mamiold mepbsedrdiawntiuio. inelnring preriefionmatory
encapsulaiemaerharS foaiiaindIeavier os hRSESRYERSARBHS d 30 tha PRIl Femrgduced

pressure causes fluid to flow from the connection manifold member 154 through fenestrations 118 and

into the mASHEN obeasansykbeddaaspantsis 1 0ons sHERSIEddBNEMOBS {PfoRiHidhombetion 20 of the

reduced-peagRmiminianage 2915wouab WRish ARG IR NAYGHIE tEHBENCRSb REESRSHe delivery
conduit 130. Referrlng to FIGURES 1A-1D and 2, in ogeratlon, the illustrative system 100 may be

usedy firfnsstiag et kidambsiiiatles avansylatingpenbprd 6Brad drnanghdrassurtipas1dg with the
plurality ofigggaRsd et HRANGIRE S LABS HIERATGHY HYIR {1k SRIPRINALEANPof encapsulated

leg members 106 as suggested by arrows 172 towards the connection manifold member 154.

The fluid then flows through the manifold 122, the reduced-pressure interface 128, and into
the reduced-pressure delivery conduit 130.

25 Referring to FIGURES 3 A and 3B, another illustrative embodiment of a treatment
device 200 is presented. The treatment device 200 is a minimally-invasive treatment device in
that the treatment device 200 is sized and configured to be introduced through a device
incision, e.g., in the range of 0.3 centimeters to 4.0 centimeters in length. In some instances,
the device incision may be larger e.g., 4.0 to 8.0 centimeters in length or more. The treatment

30  device 200 may be formed as a one-piece design to facilitate placement and removal of the

treatment device 200 from the abdominal cavity.
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25 through the body-cavity opening 126 and is distributed against the abdominal contents; this may
include placing at least one encapsulated leg member 106 in or proximate the first paracolic gutter 108
or the second paracolic gutter 110. Once the treatment device 102 has been distributed, the manifold
122 is placed adjacent a first side 184 of the first connection encapsulation member 186. The sealing

member 124 mayiiiepdeanplisdioy soifie Ramei R SRl sRaning ketio Mae aRnemalg sea
over the body-cavity opening 126, e.g., abdominal cavity . Readdition {0 the seaﬁlng member
124, the beag-28%/apdbpeerinndiensl 2R HhédiistersiX2chod thinforord sl defoha viosdpsidsing
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applied in a humber of ways, but according to one | ment, the re ing
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provides reducedyessUiINR AR AeCIERIISSSY IR faled iy DAl Eguced
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stimuli, from the abdominal cavity 103 through feneStrations 120 and p rom the plurality of

encapsulaféd fag seeanhies auBRslatiggencseby 23 arescoopler using any tieshathasmineludingty 103
Tous o g S GRREHIER S TRt PSS RIS A0S U ARt

encapsulating member 168 and through fenestrations 116 on the second leg encapsulating member

170 and thEberReriBhenied sgaane Iiindhty Blustietipe shadimgnienmiery osunted iy seld BYtarrows
L72 tpyvards e anapehian Aok v ompeld o %Qg By '&%ﬁlasg HBH(%%I?%%@%WBFQ@&ZZ’ the

reduced-pressure interface 128, and into the reduced-pressure delivery conduit 130. 25Referring to
FIGURES gxninastialistaenitidsintibe waliuimeatiesfl 34rebavigent device 200 is presented. The

reatment device 200 AU AT 4 5 BERLAGNGR ARG EAITRERS ARMIAR 2O S sized

and configured to be introduced through a device incision, e.g., in thé range of 0.3 centimeters to 4.0

centimeter&ighthenipeend lsgercapstdaiag membridda.inedkibns feagsteationse? 18 gre famsdm dentimeters
in length ogfagse, JdiG ERHBEEL0S. A connecting interface 220, or reduced-pressure interface, is

20 coupled to the encapsulating envelope 208 and is in fluid communication with the leg
manifold member 206. A reduced-pressure delivery conduit 222 may be coupled to the
connecting interface 220. The reduced-pressure delivery conduit 222 has a first end 224 and a
second end 226. A fitting 228 may be placed on the second end 226 for a quick connection to
an external reduced-pressure source (e.g., external reduced-pressure source 132 in FIG. 1A).

25  The first end 224 of the reduced-pressure delivery conduit 222 is fluidly coupled to the
connecting interface 220. A conduit clamp 230 may be placed on the reduced-pressure
delivery conduit 222.

The encapsulated leg member 205 has a length (L) 232 and a width (W) 234. For the
treatment device 200 shown in FIGURE 3A, the aspect ratio (L/W) may, in an illustrative

30  embodiment, range from 1.5 to 6.0. The aspect ratio of a shape is the ratio of the shape’s
longer dimension to its shorter dimension. It may be applied to two characteristic dimensions

of a three-dimensional shape, such as the ratio of the longest and shortest axis, or for
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30 device 200 may be formed as a one-piece design to facilitate placement and removal of the
treatment device 200 from the abdominal cavity. The treatment device 200 is formed as an
encapsulated leg member 205 and has a first end 202 and a second end 204. The first end 202 and
the second end 204 of the encapsulated leg member 205 are particularly well suited for placement in

tight POV“Ow%mcép%%a}h&%%&éﬁ%@cﬁ{{?%W&?H&%ﬁ{én&%éﬁé%ﬁ%ﬁﬁﬁiﬁﬁdzoo s

formed with' a leg manifold 5 member 206, which'is enveloped in an encapsulating envelope 208. The
leg manifoRiametabel 206l pepeetyratianife domatsribe mtierohththosioretaieR de dhghminefexinanifold
122 and legnagiiold MEMPRL B0 ndAHEI MANOIL MEEAPAE AGE 10 WRAVR iAdaeHAg: sillitgRs to help
facilitate placement of the ‘encapsulated leg member 205. The encapsulating envelope 208 may be
formed by #pest Ié@?e‘ﬁéb?)wl&t#@fnember 10 210 and a second leg encapsu_lating member 212.
Each leg encapsuiging:iemhRiuadd ARRasR RRARME igHe s Il 05 iphHRIGHgRS 214 of the

first leg encapsulating member 210 and the Second leg encapsulating member 212 are coupled using

any techniffgatmsefidanigedibubIiransderesierdirdaay, bateauplead Orthepirsrumegrapsheri Xdhesives,
cements, &l ffis PETIRMGIA! G 48624 KL RiSHYRIRLYA 6B IBRRO LR ARY hEQrRIe Sy Agveld
216. 15 The leg encapsulating members Z10 and 212 may be formed from a fenestrated film or cover
or any mat@auIrHsrEradecy e theaadnepehpressureldeliveiveonduitR B ienfimointexissetoke218 are
formed on theeiShiRgeRNERRNRIRE 1@&9@?@5%%@%,9&5&%&&?9&19%&&&%%891&9'&9 RGURRh k2, and

thus fenestrations 218 are formed on the encapSulating envelope 208. A connecting interface 220, or

reduddd-prlsdusesieeyrithin theabdeminaliqevineas sxaprensan Hx Hherspisywrodranulussn 3ifd
communication withthig.Ig0FRiglt JBGERIZHA1 Aote e eRERIRISUTB LRUNEREARUIE 286 Mgy be

coupled to the connecting interface 220. The reduced-pressure delivery conduit 222 has a first end

224 and a dedepiawsdribe. thratater 2penahdumsmiss SHAHREdbher dserpRogonsdydhrorgbanection
to an exterpaldREAEHARRFRITIEE SAUERIE134 RIMBREIUSCArRESRRWE RS IA 1B 1A)- 25

The first end 224 of the reduced-pressure delivery conduit 222 is fluidly coupled to the connecting

interface 23iliderpihar devifsoaeseribydepiib oW bethar theonglba drassins oM TS SRS The
encapgulagﬁpolfg, %@Fﬁ%@@&ﬁ@ﬁa% HORBH Lhe B AR AP AW b 2dds Frrba et msftasyice 200

shown in FIGURE 3A, the aspect ratio (L/W) may, in an illustrative
within the abdominal cavity and preferably the first end 202 is placed on the abdominal

contents and may be placed proximate a paracolic gutter and similarly the second end 204 is
positioned on the abdominal contents and preferably at a paracolic gutter. The reduced-
pressure delivery conduit 222 is run from within the abdominal cavity to a point external the
20  abdominal cavity and is coupled to an external reduced-pressure source, e.g., external reduced-
pressure source 132 in FIG. 1A. The device incision may be sealed (e.g., by a sealing
member, such as the sealing member 124 in FIG. 1A). Reduced pressure is delivered via the
reduced-pressure delivery conduit 222 to the connecting interface 220.
The connecting interface 220 is fluidly coupled to the leg manifold member 206 and
25  delivers reduced pressure thereto. As such, fluids are pulled into the leg manifold member
206, delivered to the connecting interface 220, and delivered on to the reduced-pressure
delivery conduit 222. The reduced-pressure delivery conduit 222 delivers the fluids to a
location external the abdominal cavity for storage, disposal, or treatment. The removed fluids
contain ascites, cytokines, and other fluids from the abdominal cavity that include pro-
30  inflammatory stimuli. As the fluids are moved from the abdominal cavity, the inflammatory

response is controlled.
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30 embodiment, range from 1.5 to 6.0. The aspect ratio of a shape is the ratio of the shape's longer
dimension to its shorter dimension. It may be applied to two characteristic dimensions of a
three-dimensional shape, such as the ratio of the longest and shortest axis, or for symmetrical objects
that are described by just two measurements, such as the length and diameter of a rod. The aspect

tioofat t iS.r; ' | ber,
uch as eatment Ho el RIS AR, B SRt AR i e R A e
transducerb238unted bélmdllm@dnmhma@@ltﬁﬂ sovalgracafinelttonisine thepressievivatocha
transducer leagd, 248 0 Liﬂjgsglﬁ% VRHBESR r%%rt?df) %fagrl]éggftgﬁ f'ﬂg Hf@w&i@?’mmﬁﬁé}rﬁﬁ&r@ the

leg manifold member 20 t e connecting Iinterface run inside or along

reduced- pt@kh’ﬂ@@fdém?ényenbddmegﬂ)@cﬁ@p&rh@dﬂmonﬁ@ﬁmentevmwtwmaymwead 240
may b cotheRin.catippIsthinRIRMIR ARICATPR A B RiFe mlRNY MG A DAL PaVIY

as experienced by the pressure transducCer 238. The us treatmen evice 200 wi

described. CRIEfesRg BRviErsAt deyd® 2, ey deployedfeith petiadofjtinag (AP eangbubfieem Qske FIGURE
1A) or perc}w@gegm tbgh Ropatient's epidermis (see epidermis 134 in FIGURE 1A). The use of
treatment device 200 is similar to other devices described herein. Whether through a device incision

using a trocar or i@m@dw%&wemmmwabpﬁh@ﬁﬂm ngesl feriterimenp it fraaeactiie
treatment gey|ce %‘é@@ﬂé@eﬂ?@% CRVARE 308 Ris ql;'g( ﬁﬂﬁlﬂ{ég)e ity QedsRlagedion the

abdominal contents and may be placed proximate a parac ic gutter an arly the second end 204
is poéﬁloné’@‘@?ﬁtﬁ@aaﬁ&dﬁmeédhr@n@élmq@i\eférmlylanaﬂmal@@tm@mdéwl%%meMSsure |
delivery cop A% sevadineyuiii heahtiomipal fRduiv aidtaxiaaalbaddabdamion! cavit
and is coupled to an external reduced-pressure source, e.g., externa reduced-pressure source 132 in
FIG. 1A. TR&ddInes theitiesimeay dsvise 209 lggnmthfs@alihg deuiepbcisiosh the dewise digigionember
24 I o hIRIMG, BiESMmIRMSINGIRS e e dRUNC RARISRSWIR AR SppRRE 822 10 e

connecting interface 220. The connecting interface 220 is fluidly co o the leg manifold member

206 and 2@@@@@@ healiseeniressisty. tHdevse Aﬁ@&iﬁn%ﬁ@@@@@ll@eﬂﬁ@%%g analAEoNs faember
206, geliveipd,Q HeHopORGng d@(ﬁ&[@‘f@ozﬁ{?t dideliys! ﬁ‘% 20:19 106, SAUCEHRERTS dRikery

conduit 222. The reduced-pressure delivery co UIt 222 delivers the fluids to a location external the
abdommal‘l%’\m%/ for storage, disposal, or treatment. The removed fluids contain ascites, cytokines,

and other fluids froepelis SRR VG Anal RN R 018G ACARRIMENPDE 8 Rinif daciyids are

moved from the abdominal cavity, the infl ammatory response is controlled
300 is presented. The treatment device 300 is also a minimally-i -invasive treatment device in

that the treatment device 300 may be deployed and removed through a device incision, e.g., in
20  the range of 0.3 centimeters to 4.0 centimeters in length. The treatment device 300 is formed
with a first leg manifold member 302 and a second leg manifold member 304. The first leg
manifold member 302 and the second leg manifold member 304 intersect to form a central
connection site 305. The first leg manifold member 302 and the second leg manifold member
304 may be formed from an integral piece of manifold member material (see, e.g., manifold
25  materials mentioned in connection with manifold 122 above) or two pieces of manifold
material may be coupled by any technique, e.g., glue. Again, the treatment device 300 may be
of a one-piece design to facilitate its deployment and removal.
The first and second leg manifold members 302 and 304 may be encapsulated in an
encapsulating envelope 306, which may be formed with fenestrations 308. The encapsulating
30 envelope 306 may be formed with a film or covering, such as the material mentioned in
connection with the sealing member 124 in FIG. 1A. The first leg manifold member 302 and

second leg manifold member 304 may intersect to form angles, which may take any of a
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The pressure transducer 238, which is associated with the treatment device 200, may be coupled
using the transducer lead 240 to a device for determining the pressure within the abdominal cavity.
The pressure within the abdominal cavity may be monitored to determine if additional treatment
devices 200 should be deployed or if other intervention may be necessary. The removal of

pro-inflam gyl a - r y: within. the abdominal .egwi ing treatment
device 20(;{) %Eéycgﬂ%éé %ﬂiﬁggﬁﬁg”g tlk’:}n%éé rﬁﬂ fnlgv #grér% %’% 63???0%3% f%{aaﬁ%loﬂﬁg%ar‘s. Once
the healthcmbqstiowetit sl daethrglisdnedets fovaadnsemalds 3 ifatréd svnextitevige 20 12h &Bhended,
the treatm ' awhich i Jall ' i e Ic removed through
Ine device e B icterng
a force on eHeapsylating praskane WSifasilitatmbuid 2oleinudrtmeuitiplentenatideyivét®ioalie removed from
the deyice éﬂﬁbﬂﬂﬁalt@%?\.’ice incision may be closed by any technique known, such as suture,
bonding, bandage, staples, etc., or allowed to heal spontaneously. The use of treatment device 300 in
FIGURE 4 is analdgousagling ihitfaee 3l thmaseberoeunlad oo ocmtialicpnovidies fiited §fecantdisarea of

treatment wi i iee. 13 E rill i iment of a
reament S e ey e S e
device in tRatthEhesatnbing aéthecoutetiag bwedtastod bt tartberesntebebtmentisin sitteiiéeridcision, e.g.,
in 20 the r i fi 4.0. ' ' : freat Vj I rmed
it st B R R
memb@r 309vasriiadeismsgdibrnieh adsvibe idtanterse dn thesange i scotmetatidn 4ibe 305.

The frt egnanled member B02A0hE 286R0% A B ERkEn 304 AU U rom o

integral piece of manifold member materi eg, 25 materials mentioned in connection
with maniféi#P122 above) or two pieces of manifold material may be coupled by any technique, e.g.,

ool The e e S R S Rl €
encapsulafifg &FfRoRHEapsukHior meyliss (oprasiiavidefehstinbardaggomhisemanifilibting 30
ke i e U L A o
form an exterior layer that surrounds and covers the first leg manifold member 302 and the
second leg manifold member 304. The first encapsulating member 316 and the second
encapsulating member may be coupled at a peripheral portion 318, or peripheral edge, using
any known technique, such as those previously mentioned. In the embodiment shown, an RF
20 weld 322 is used to couple the peripheral portion 318 of the first encapsulating member 316
and the second encapsulating member. A reduced-pressure delivery conduit 320 may be
fluidly coupled to the connecting interface 314 and to an external, reduced-pressure source
(e.g., external reduced-pressure source 132 in FIG. 1A).
Referring to FIGURES 5A and 5B, another illustrative embodiment of a treatment
25  device 400 is presented. The treatment device 400 includes a plurality of encapsulated leg
members 402. Each encapsulated leg member 402 has a first end 404 and a second end 406.
Each encapsulated leg member 402 may be placed at different locations within the abdominal
cavity, such as in or near a paracolic gutter, behind the liver, etc. Each encapsulated leg
member 402 has an exterior layer 408 formed with fenestrations 410. The exterior layer 408
30  forms an encapsulating envelope 412 that defines an interior space 414, which includes a leg

manifold member 416. The exterior layer 408 may be formed from a film or covering, such as

those mentioned in connection with the sealing member 124.
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second leg manifold member 304 may intersect to form angles, which may take any of a variety of
sizes. The treatment device 300 may, in other words, form an "X" shape. In the embodiment shown,
the angles include two obtuse angles 310 and two acute angles 312. The ends of the first leg manifold
member 302 and second leg manifold member 304 within encapsulating envelope 306 facilitate fluid

collection in multipig {RCEHGEHIEDINHEADERRIREHEY B mentdGOTELINGOINELIRES Rl fripay e

coupled to the central connection site 305 and is fluidly cou&gd to the first leg manifold member 302

and the sebfid fepltalifr b srmrseidngseendnifs £2R prmepupledtedhneennestingitee®es 4d8ie zentral
connectiorosiia RBRAAshibHe deitdreBrRssihg AsiGnasondyi 29 Ladhe£anagling nigiiass 314

allows the treatment 10 device 300 to be removed through a device incision, e.g., in the range of 0.3

centimeterd 46 $6¢Ped siithazdrefithrrrprcHing endnit 2 ddrceonmtedip sheprnpsatios dnfrdaced Yelivery
conduB 326f an adi3eiRREBSHARINGANEIRRMBAYTRYTIR fnathWih Sriifatfareniaing member

316 and a second encapsulating member (opposite side of the first and second leg manifold 15

members $8899 4707 sqnlcd fe Anntsriagerrendnitd3 o6 The istaine eprdinsdRtihes m&mbendorm an
exterior layersthad s4QIHIH @4 GOYRESHRE i shiea napiald MRMHG! RAPIIISARINE 6e

manifold member 304. The first encapsulating member 316 and the second encapsulating member

may be cotipteedi2 pafipne riithe smertimeciopanisha?: N gannrstny 43§ mas\be vsehieqeapiuch as
those previgesiweaationast dicther eReRedimam a0 aRARNRID 322 456 ditheohRIg e

peripheral portion 318 of the first encagsulating member 316 and the second encapsulating member.

A redlpced%%?@@eﬁ\l?@r@réb?ﬂfhﬂz Fhs}rﬁ%r@ﬁw%ubféé Banbceplediig airdysed 314 and to

an externaprégele UGG VHRISAYHR 53&«;1??&%{1?;@&&?%ﬁﬁféﬁ%ﬁt&fé‘aﬁeéa%ﬁe%%é%dﬁe.lﬁ)- _
Referring t?ﬁiIGURES 5A and 5B, another illustrative embodiment of a treatment 25 device 400 is

the gmbodiment Tovisd uBIHBERA. dhsinharalitsof saspriniaied leg meanbserd002. Each

presented.

encapsulaigeii@gsneireendpdiac Mlsshenb 40 2afPn Sec0Rd Sle#0RLdaeh AR WaIedeg

member 4§§Hn]ﬂ)ébe placed at different locations within the abdominal cavity, such as in or near a
paracolic gTQBId BERRRETRHOR thatany pumberebasiditiondl rugapeated legmembsrs avghtdieiaddadios

formad withsfRngpliciions Q. pahecarderasdayer 408 30 forms an encapsulating envelope 412 that
defines an interior space 414, which includes a leg manifold member 416. The exterior layer 408 may

be formed from a HiSF e eatEan devire 48 hmaHmave derlessrinedsiothe satieestdavigari@mhber

124. may be installed through an open abdomen or percutaneously using a trocar. The surgeon may
make a device incision and insert a single encapsulated leg member 402, such as the first
encapsulated leg member 432 along with its connecting conduit 420, into the patient’s

20  abdominal cavity. The surgeon may make other device incisions and insert other encapsulated
leg members 402 with their associated connecting conduits 420 as deemed appropriate.

When a desired number of encapsulated leg members 402 has been placed within the
abdominal cavity with their connecting conduits 420 extending through the device incisions,
the first ends 422 of the connecting conduits 420 may be coupled to a connector 438. The

25  connector 438 is connected to the interface conduit 426. The interface conduit 426 may be
coupled to an external reduced-pressure source, e.g., external reduced-pressure source 132 in
FIGURE 1A. The treatment using one or more treatment devices 400 may then begin.

The treatment using the treatment device 400 may be carried out for a desired period of
time (T). When treatment is terminated and removal of the treatment device 400 is desired,

30  the connector 438 is removed so that a plurality of connecting conduits 420 remains initially
extending from the patient. Each connecting conduit 420 may then be pulled to remove the

associated encapsulated leg member 402 from its corresponding device incision. It should be
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On the first end 404 of each encapsulated leg member 402 is a connecting interface 418. A plurality of
connecting conduits 420 are coupled to the connecting interfaces 418 in a one-to-one fashion. Each
connecting conduit 420 has a first end 422 and a second end 424. The second end 424 of the
connecting conduit 420 is coupled to the connecting interface 418 5 of an associated encapsulated leg
member 402 e, lashendiite L icit senpeddnoondiz0ds o | duit
426. The inte? ace conduit 426 has a first end 428@?133 secgéggefngﬁégg Tr%%gs%g:é%g{ i%?f% of
each interfBtY O6iesk Withat sesirie: A 9pen ehdoamn dooinstaliatiencemnresrival. conduits 420. A
connector 438 may e sl {9, SRURIRNEISL ARG A2 81 el ifp 420 to the
second end 430 of tlhe interface 10 conduit 42g.Sri Thﬁgfm%%{fgﬁg %e%glcg@%%%gﬁ 426 may be
coupled to BiFsenaHEdoyasEs techiziavssoache griisst shamehdominelehy ity aitextentianraaycegyressure
sourcss In g RROLIMERENEW | Erhis ity RhERGAP, 402
includes a first encapsulated leg mgbr{ber gz' and%%gggr?di%ﬁ%psuIai%%%qr%%néggﬁlgfﬁﬁt should
be understBGiethikelarty Hopheraewrusadifiaminimelpdunasive dgatmeenhdesiosighe beusl dadiassags
appr0p”at%f%a%%%ﬂ@ﬂﬁﬁﬁ?&i’a{)aro?(ﬁﬁ}pﬁﬁcgflgkeo?rﬁ?et%ﬁﬁhﬁﬂ GEvAR VLAY R daRE IREd- The
treatment device 400 may be installed through an open abdomeri or percutaneously using a trocar.
The ;urge@ﬁmﬁa@h‘@k@ laca@w@eﬁﬁ@i%ﬁlm@m@_ﬂpaggh@qeseheamm&megmem@ &xch as
the first enggegiaigg é&%&aﬁmﬁ%p%%%&{ﬁs)%WHM%,&@W@%H%??H(?&%E%%@%&@Eﬁa@b'?c

abdominal cavity. The surgeon may make other device incisions and insert other encapsulated leg

memb@rs 4bonsRrligiatege fosiiidye Hisdémedruhiniithe abdeminsd iseeeopinased to titen a
desired ”Uﬁ?@g&@iﬁ&?@%ﬁﬁiﬁgﬂg&ﬂ?'31%%%&%&9%&8@%%‘%@%@9@%?@inal cavity with

their connecting conduits 420 extending through the device incisions, the first ends 422 of the
connectingleeRTaNTESSion ok be shsnatialbyLleersatad ond Sgistrdueiedn sfewthgseisdonaetted to
the interfacgeangei¢ae The interface conduit 426 may be coupled to an external reduced-pressure
source, e.g., external reduced-pressure source 132 in FIGURE 1A. The treatment using one or more

treatment deviced*00ush i EHsieaive emtrpdiments-and meshaglsind vratasss hae bren diwlonsy be
carrigd outfrcd ARSIt aRAlRdIRIHAR €T oV NERIFE VGRS G £DE SRARBLE IRE treatment

device 400 is desired, 30 the connector 438 is removed so that a plurality of connecting conduits 420

remains inifAIRPE changRsy WO piopatRssmBtatpnsornbaliprgtéenician beanads withaus denarting o

remove therapaateearMRsHRNRLIREs HEMBR b Qe R iiz AT 8RR R R A5 Rl it should

any feature that is described in a connection to any one embodiment may also be applicable to

any other embodiment.
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recognized that with the treatment device 400, any number of encapsulated leg members 402 may be
used without requiring an open abdomen for installation or removal. With respect to the illustrative
systems and devices that may be deployed using minimally invasive techniques on the context of an
abdominal cavity, intervention may occur sooner as compared to a laparotomy. This may occur in practice
because suré@d&%ay be more likely to implement use of a minimally-invasive treatment device at a
much earlier gtagg.of management than a laparotomy since use of the minimally-invasive treatment
device does not involve an incision of 30 centimeters or longer as is the case with many laparotomies. By
offering the sorgeon the opREstemityteokieINEN R MHQRG DFIporscmininallynin asivaideyices 10 at an
earlier stage post-in'ur¥, the time in which the abdominal viscera are exposed to the progressively harmful
effects of allowirﬁ’éti‘?{“et infiamimaSN B to persist until decompression could be substantially
decreased and thus reduecing drpeffeot theaseae rigy an doe it oh gliseasetéitieougmth e sthestrative
embodiments and methodg aganipaesdIavedash iscloseshipARIDE aanifd plgeKaln lustrative,
non-limiting embodiments, it should be understood that various changes, substitutions, permutations, and
alterations can be made WitRBRANYEpEFEnefHSHeCSBREIBE the invention as defined by the appended

claims. It will be appreciated thagpgheipatiaedtiatis feschiReshin R 1asdedigpidamheReaeodiment
may also be applicable to any other emg gimeq;[. CLAIMS We claim: Claim 1.A system for controlling
inflammatory response at an interngﬂﬁléﬁ "it&' St a patient, the system comprising: a reduced-pressure
treatment device for deploying proximmgte: the gnievalabtiSsuecditeitlifencs tdudad-pré ssuepiegthrent device
comprising a minimally-invasive tre%@ﬁﬁi%?&%?m%@ﬁ fusther comprising: an encapsulated leg member,
the encapsulated leg member having a leg manifold member, an encapsulating envelope formed with

fenestrations and enveloping thé ket iieh peiplaaep the encapsulated leg member and
fluidly coupled to the leg manifold member;

a sealing member for disposing on a portion of a patient’s epidermis and operable to
form a pneumatic seal over the internal tissue site;

an external reduced-pressure source for supplying reduced pressure;

a reduced-pressure delivery conduit for fluidly coupling the reduced-pressure source
and the connecting interface; and

wherein the reduced-pressure source, reduced-pressure delivery conduit, and
reduced-pressure treatment device are operable to provide reduced pressure from
the external reduced-pressure source to the reduced-pressure treatment device,
and to moderate pro-inflammatory stimuli.

Claim 2. The system for controlling inflammatory response of claim 1, wherein
the encapsulated leg member has an aspect ratio greater than 3.0.

Claim 3. The system for controlling inflammatory response of claim 1, wherein
the encapsulated leg member has an aspect ratio greater than 4.0.
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a connecting interface coupled to the encapsulated leg member and fluidly coupled to the leg manifold
member; a sealing member for disposing on a portion of a patient's epidermis and operable to form a
pneumatic seal over the internal tissue site; an external reduced-pressure source for supplying reduced
pressure; a reduced-pressure delivery conduit for fluidly coupling the reduced-pressure source and the
connecting iftéHAck; and WESYSIAHA QU R BL A By reaP YR s Pes Sthe dBlivery conduit, and
reduced-pressure treatheentgsviee die oparabldiopraspee redugeagréasdre. from the external
reduced-pressure source to the reduced-pressure treatment device, and to moderate pro-inflammatory
stimuli. Clainggifhe SyStemJ%sQQfﬂthJ'B%QtPaﬂﬁ%‘{Hﬁﬁ%ﬂléﬁy?ﬁ%%%&ﬁz eledmid wherginthe encapsulated
leg member has an aspect ratio greater than 3.0. Claim 3.The system for controlling inflammatory
response of claim 1, m@eﬂsmﬁ@%@mﬁ%&éﬂwgSﬁ%&ﬁﬁ%ﬂ%@%ﬁﬁeﬁﬁ?&mﬁ@ﬁ@m&% 4.0." Claim
4.The system for controllingirfdamneaiiesy response of claim 1, wherein the encapsulated leg member has
an aspect ratio greaterthan 5,0; Clall g Fheisystem for.conrpling iflammatony fesponse of glaim 1.
wherein: the leg manifolld member comprises a firs feg manitold member and & secon leg manifold
member; a central connection site; and

the encapsulating envelope comprises an exterior layer over the first leg manifold
member, the second leg manifold member, and the central connection site, and

wherein the fenestrations allow fluid flow into an interior portion.

Claim 6. The system for controlling inflammatory response of claim 5, wherein the first
leg manifold member and second leg manifold member form two obtuse angles and two

acute angles.
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the first leg manifold member and the second leg manifold member intersect to form a central connection
site; and the encapsulating envelope comprises an exterior layer over the first leg manifold member, the
second leg manifold member, and the central connection site, and wherein the fenestrations allow fluid
flow into an interior portion. Claim 6.The system for controlling inflammatory response of claim 5, wherein
the first leg manifold member and second leg manifold member form two obtuse angles and two acute
angles. Claim 7.The system for controlling inflammatory response of claim 1, wherein: the leg manifold
member confpiised a plurdlipspitendapsentratng i ramisensy, wsienivarfinfian linddwesiportion with a leg
manifold member and figrigedhwith fenestrRliensRRresable to allow fluid flow into the interior portion, and
each having a first end and a second end; and wherein the reduced-pressure treatment device further
comprises: a plurality 3FEUHHECHNT CBREIHES 'SaLr RAGHHG 3 fifkt Sho Briti A SeRIHEEER Adfthterface
conduit having a first end angifeeCorehesidnwheraia Wi fiest endi afsepehbit toe phuraliiy obeoinrecting
conduits is coupled to the second end of the interface .conduit; ar&d wherein tge %econd end of each of the
. . t 1{1 €I101r Ol‘tllog, anifljleac thI% a 1irst end an saclon cn .

plurality of connecting conduits 1s coupled to the plurali § of encapsulated leg members at the connecting
interface. and wherein the reduced-pressure treatment device further comprises:

a plurality of connecting conduits, each having a first end and a second end;

an interface conduit having a first end and second end;

wherein the first end of each of the plurality of connecting conduits is coupled to the

second end of the interface conduit; and
wherein the second end of each of the plurality of connecting conduits is coupled to

the plurality of encapsulated leg members at the connecting interface.
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