
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       The present invention relates generally to medical treatment
systems and, more particularly, to systems and methods for controlling inflammatory response in a
patient. 15One 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.
In many instances, if SIRS is severe enough, intervention becomes necessary. For example, if SIRS
leads or begins to lead to ACS, surgical decompression may be utilized. Surgical decompression
involves a laparotomy in which a surgeon forms an anterior, midline incision from the patient's sternum
to near the pubic bone. The abdominal contents are then 5 freed to expand beyond the abdominal
cavity. This type of intervention is costly given the long hospital stay associated with such a procedure,
the increased morbidity and mortality, and as a result the decision to intervene with a laparotomy is
often delayed as long as possible because of the severity of the intervention.         It is desirable to
control SIRS and other types of inflammatory response. Moreover, it 10 is generally desirable to
control inflammatory response as soon as possible and as cost effectively as possible. SUMMARY
15Problems with medical treatment 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 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
embodiment, a method for controlling systemic inflammatory response in a patient's abdominal cavity
includes the steps of: deploying a 5 reduced-pressure treatment device into the patient's abdominal
cavity and fluidly coupling an external reduced-pressure source to the reduced-pressure treatment
device to provide reduced pressure within the abdominal cavity. The method for controlling systemic
inflammatory response further includes providing reduced pressure from the external
reduced-pressure source to the reduced-pressure treatment device; and removing pro-inflammatory
stimuli 10 fluids from the abdominal cavity and providing reduced-pressure 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. 15BRIEF DESCRIPTION OF THE DRAWINGS       FIGURE IA 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; 20FIGURE 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; 30FIGURE 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 4 is a schematic, plan view of an illustrative embodiment of a reduced-pressure treatment
device;       FIGURE 5A is a schematic, perspective view of an illustrative embodiment of a
reduced-pressure treatment device; and 5FIGURE 5B is a schematic, cross sectional view of the
illustrative embodiment of a reduced-pressure treatment device of FIGURE 5A taken along plane
5B-5B. DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 10In 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 



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. 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., 25fluids,
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  preventing a physiological response. This approach involves decreasing
the rate of appearance. As another more specific, illustrative example, controlling the inflammatory
response may be accomplished by increasing the production of anti-inflammatory signals and
cytokines to act as agonists or antagonists or generally to block receptor sites for pro- 5 inflammatory
cytokines. This example will help to restore homeostasis and blunt the inflammatory physiologic
responses and involves neutralizing the response.       The illustrative systems and devices may be
used to treat an internal tissue site that may be the bodily tissue of any human, animal, or other
organism. The internal tissue site may be a tissue space, e.g., a body cavity, such as an abdominal
cavity. The internal tissue site 



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 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 25involve 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
include the approaches previously mentioned, including removing pro-inflammatory stimuli, enhancing
perfusion of the tissue at or near the internal tissue site 104, or providing reduced-pressure therapy. In
one embodiment, the system 100 is operable to remove substantially all the inflammatory stimuli,
which may include removing the majority of the fluids in the 



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 mediators, such as interluekin-6 (IL-6) and 10 TNF-6 as measured in a peritoneal catheter
fluid. The treatment device 102 may be used with a system and method to remove fluids that are
pro-inflammatory stimuli from proximate the internal tissue site 104 over a time duration (T). The time
that the treatment may be conducted may range from half an hour to 50 hours or more. By treating the
inflammatory milieu, e.g., moderating the pro-inflammatory stimuli, the onset of an inflammatory
response is controlled, 15e.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
30tissue site may be located in a tissue space, or compartment, of a patient's arm, leg, skull, or other
site.         As shown, the treatment device 102 is disposed within the abdominal cavity 103 of the
patient to help control the inflammatory response-local or systemic. In this embodiment, the treatment
device 102 is for deployment and removal through an open abdomen. The treatment device 102
includes a plurality of encapsulated leg members 106 that are supported by the 5 abdominal contents,
which make up a surface on which the plurality of encapsulated leg members 106 are placed. One or
more of the plurality of encapsulated leg members 106 may be placed in or proximate to a first
paracolic gutter 108, and one or more of the plurality of encapsulated leg members 106 may be placed
in or proximate to a second paracolic gutter 110. The plurality of encapsulated leg members 106 is
coupled to a central connection member 112, 10 and there is fluid communication between the
plurality of encapsulated leg members 106 and the central connection member 112. Both the plurality
of encapsulated leg members 106 and the central connection member 112 may be formed with
fenestrations 114, 116, 118, 120 that allow fluids in the abdominal cavity 103 to pass through. The
fenestrations 114, 116, 118, 120 may take any shape, e.g., circular apertures, rectangular openings,
polygons, etc., but are 



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 fluids). A sealing 20 member 124 provides a pneumatic seal over the abdominal cavity 103 or
a body-cavity opening 126. One or more skin closure devices may be placed on a patient's epidermis
134 or abdominal wall (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  (in the
case of trauma), or other fluids from the internal tissue site 104. As used herein, "reduced pressure"
generally refers to a pressure less than the ambient pressure at a tissue site that is being subjected to
treatment. In most cases, this reduced pressure will be less than the atmospheric pressure at which
the patient is located. Alternatively, the reduced pressure may 5be less than a hydrostatic pressure at
the tissue site. Unless otherwise indicated, values of pressure stated herein are gauge pressures.
The manifold 122 is positioned proximate the central connection member 112. The manifold 122 may
take many forms. The term "manifold" as used herein generally refers to a 



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 112. The manifold 122 may be a biocompatible material that is capable of being placed in
contact with the internal tissue site 15104 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 GranuFoamn 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 25as 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  capable of maintaining reduced pressure at the internal tissue site 104 after installation of the
sealing member 124 over the body-cavity opening 126. The sealing member 124 may be a 



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 patient's epidermis 134. The attachment device 131 may take many forms; for example, an
adhesive layer 136 may be positioned along a perimeter of the 10 sealing member 124 or any portion
of the sealing member 124 to provide, directly or indirectly, the pneumatic seal with the patient's
epidermis 134. The adhesive layer 136 might also be pre-applied to the sealing member 124 and
covered with a releasable backing, or member (not shown), that is removed at the time of application.
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 re slily 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  reduced-pressure source 132 may also
include a number of alarms, such as a blockage alarm, a leakage alarm, or a battery-low alarm. The
external reduced-pressure source 132 may be a portable source, wall source, or other unit for
abdominal cavities. The external reduced-pressure source 132 may selectively deliver a constant
pressure, intermittent pressure, or 5 pressure with a dynamic or set pattern. The fluid removed from
the cavity through the reduced-pressure delivery conduit 130 could be as much as 5L or more per day.
A number of different devices, e.g., a representative device 140, may be added to a medial portion 142
of the reduced-pressure delivery conduit 130. For example, the representative device 140 might be a
fluid reservoir, or canister collection member, a pressure- 10 feedback device, a volume detection
system, a blood detection system, an infection detection system, a filter, a port with a filter, a flow
monitoring system, a temperature monitoring 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 15132 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. 25The 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  defined leg
modules, such as leg modules 156. The adjacent leg modules 156 are fluidly coupled to each other
and have a manipulation zone 158 between them. Referring again to FIGURES 1A-1D, each of the
plurality of encapsulated leg members 106 has a leg manifold member 160, which may be a single
manifold member that 5 runs between the leg modules 156 or may be discrete components of a
manifold material that make up the leg manifold member 160. The leg manifold member 160 is
disposed within an interior portion 162 of each of the encapsulated leg members 106. Each leg
manifold member 160 has a first side 164 and a second, tissue-facing side 166. A first leg
encapsulating member 168, which is formed with fenestrations 114, is disposed on the first side 164 of
the leg 10 manifold member 160. Similarly, a second leg encapsulating member 170, which has
fenestrations 116, 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 113 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.         Referring again to FIGURE 1D and FIGURE 2,
the central connection member 112 includes the connection manifold member 154 that is
encapsulated within the first connection encapsulation member 186, which has fenestrations 118. The
first connection encapsulation member 186 is disposed on a first side 188 of the connection manifold
member 154. The 5second connection encapsulation member 192 is disposed on a second,
tissue-facing side 190 of the connection manifold member 154. The second connection encapsulation
member 192 is formed with fenestrations 120. 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 member 192 has a peripheral zone or edge (not explicitly shown) 10 that lines up with
the peripheral edge 194. The peripheral edge 194 of the first connection encapsulation member 186 is
coupled to peripheral edge of the second connection encapsulation member 192, except at the leg
coupling areas 152 in order to allow fluid within the plurality of encapsulated leg members 106 to flow
into the connection manifold member 154 as suggested by arrows 196 in FIGURE 1D. Fluid may also
enter directly into the 15 connection manifold member 154 by flowing through fenestrations 120 as
suggested by arrows 198. The manifold 122 is disposed proximate to the first connection
encapsulation member 186, and when reduced pressure is applied to the manifold 122, reduced
pressure 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.         In addition to the sealing member
124, the body-cavity opening 126 may be further closed or reinforced using mechanical closing
means, e.g., staples, or using a reduced-pressure closure system. The sealing member 124 may be
applied in a number of ways, but according to one illustrative embodiment, the releasable backing
member that is on the adhesive layer 5 136 of the sealing member 124 is removed and then the
sealing member 124 is placed against the patient's epidermis 134 about the body-cavity opening 126.
The reduced-pressure interface 128, such as connector 138, is then attached to the sealing member
124 such that reduced pressure can be delivered by the reduced-pressure interface 128, through the
sealing member 124, and to the manifold 122. The reduced-pressure delivery conduit 130 is fluidly 10
coupled to the reduced-pressure interface 128 and to the reduced-pressure port 144 on the external
reduced-pressure source 132.       The external reduced-pressure source 132 is activated and thereby
provides reduced pressure into the reduced-pressure delivery conduit 130, which delivers reduced
pressure to the reduced-pressure interface 128 and into the manifold 122. The manifold 122
distributes 15 reduced pressure and draws fluid through fenestrations 118 from the connection
manifold member 154. The connection manifold member 154 draws fluid, including pro-inflammatory
stimuli, from the abdominal cavity 103 through fenestrations 120 and pulls fluid from the plurality of
encapsulated leg members 106 as suggested by arrows 196. Fluid from the abdominal cavity 103
flows into the plurality of encapsulated leg members 106 through 20 fenestrations 114 on the first leg
encapsulating member 168 and through fenestrations 116 on the second leg encapsulating member
170 and then flows through the plurality of 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. 25Referring to
FIGURES 3A 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.         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 portions of the abdominal cavity, such as the paracolic gutters. The treatment device 200 is
formed with a leg manifold 5 member 206, which is enveloped in an encapsulating envelope 208. The
leg manifold member 206 may be any manifold material, such as those referenced above for manifold
122 and leg manifold member 160. The leg manifold member 206 may have adequate stiffitess to help
facilitate placement of the encapsulated leg member 205. The encapsulating envelope 208 may be
formed by a first leg encapsulating member 10 210 and a second leg encapsulating member 212.
Each leg encapsulating member 210, 212 has a peripheral edge 214. The peripheral edges 214 of the
first leg encapsulating member 210 and the second leg encapsulating member 212 are coupled using
any technique, including without limitation welding (e.g., ultrasonic or RF welding), bonding, adhesives,
cements, etc. The peripheral edges 214 in this illustrative embodiment are shown coupled by a weld
216. 15 The leg encapsulating members 210 and 212 may be formed from a fenestrated film or cover
or any material referenced for the sealing member 124 above.       A plurality of fenestrations 218 are
formed on the first leg encapsulating member 210 and the second leg encapsulating member 212, and
thus fenestrations 218 are formed on the encapsulating envelope 208. 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  symmetrical objects
that are described by just two measurements, such as the length and diameter of a rod. The aspect
ratio of a torus is the ratio of the major axis R to the minor axis r. For a substantially flat leg member,
such as treatment device 200 shown in FIGURE 3A, the aspect ratio is the ratio L/W. 5A pressure
transducer 238 may be included within or alternatively attached to the treatment device 200. A
transducer lead 240 may be coupled to the pressure transducer 238 and may run within or along the
leg manifold member 206 to the connecting interface 220 and may run inside or along the
reduced-pressure delivery conduit 222 to a point external to the patient where the transducer lead 240
may be coupled to equipment to provide an indication of 10 the pressure within the abdominal cavity
as experienced by the pressure transducer 238.       The use of treatment device 200 will now be
described. The treatment device 200 may be deployed either through an open abdomen (see FIGURE
1A) or percutaneously through a patient'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 15 through an open abdomen application, the healthcare provider places the
treatment device 200 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. 



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-inflammatory stimuli and reduced-pressure therapy within the abdominal cavity using treatment
device 200 may continue for a period of time (T) ranging from 0.5 hours to more than 40 hours. Once
the healthcare provider decides that the need for treatment with the treatment device 200 has ended,
the treatment device 200, which is a minimally-invasive treatment 10 device, may be removed through
the device incision. The treatment device 200 is removed through the device incision by administering
a force on the reduced-pressure delivery conduit 222. Once the treatment device 200 is removed from
the device incision, the device 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 analogous to 15 the use of the treatment device 200, but provides for a greater area of
treatment with a single device.       Referring now to FIGURE 4, another illustrative embodiment of a
treatment device 300 is presented. The treatment device 300 is also a minimally-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  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 multiple locations within the abdominal cavity.       A connecting interface 314 may be
coupled to the central connection site 305 and is fluidly coupled to the first leg manifold member 302
and the second leg manifold member 304. The coupling of the connecting interface 314 to the central
connection site 305 and a reduced-pressure delivery conduit 320 to the connecting interface 314
allows the treatment 10 device 300 to be removed through a device incision, e.g., in the range of 0.3
centimeters to 4.0 centimeters in length, by providing a force initially on the reduced-pressure delivery
conduit 320.       The encapsulating envelope 306 may be formed with a first encapsulating member
316 and a second encapsulating member (opposite side of the first and second leg manifold 15
members 302, 304). The first encapsulating member 316 and second encapsulating member 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. 



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. The first end 422 of the first connecting conduit 420 is coupled to an interface conduit
426. The interface conduit 426 has a first end 428 and a second end 430. The second end 430 of
each interface conduit 426 couples to the first end 422 of one of the connecting conduits 420. A
connector 438 may be used to couple the first end 422 of each of the connecting conduits 420 to the
second end 430 of the interface 10 conduit 426. The first end 428 of the interface conduit 426 may be
coupled to a reduced-pressure delivery conduit (not shown) or directly to an external reduced-pressure
source. In the embodiment shown in FIGURE 5A, the plurality of encapsulated leg members 402
includes a first encapsulated leg member 432 and a second encapsulated leg member 434. It should
be understood that any number of additional encapsulated leg members might be added 15as is
appropriate for a particular need.      The use of the treatment device 400 will now be described. The
treatment device 400 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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CLAIMS 

We claim:  

Claim 1. A system for controlling inflammatory response at an internal tissue site of a 

patient, the system comprising: 

a reduced-pressure treatment device for deploying proximate the internal tissue site, 

the reduced-pressure treatment device comprising a minimally-invasive 

treatment device, and further comprising: 

an encapsulated leg member, the encapsulated leg member having a leg 

manifold member,  

an encapsulating envelope formed with fenestrations and enveloping the 

leg manifold member, and 

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 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. 

 

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 surgeons may be more likely to implement use of a minimally-invasive treatment device at a
much earlier stage 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 surgeon the opportunity to intervene with one or more minimally-invasive devices 10 at an
earlier stage post-injury, the time in which the abdominal viscera are exposed to the progressively harmful
effects of allowing the inflammatory stimuli to persist until decompression could be substantially
decreased and thus reducing in effect the severity and extent of disease. Although the illustrative
embodiments and methods advantages have been disclosed in 15the context of certain illustrative,
non-limiting embodiments, it should be understood that various changes, substitutions, permutations, and
alterations can be made without departing from the scope of the invention as defined by the appended
claims. It will be appreciated that any feature that is described in a connection to any one embodiment
may also be applicable to any other embodiment.  CLAIMS We claim: Claim 1.A system for controlling
inflammatory response at an internal tissue site of a patient, the system comprising: a reduced-pressure
treatment device for deploying proximate the internal tissue site, the reduced-pressure treatment device
comprising a minimally-invasive treatment device, and further comprising: an encapsulated leg member,
the encapsulated leg member having a leg manifold member, an encapsulating envelope formed with
fenestrations and enveloping the leg manifold member, and 
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Claim 4. The system for controlling inflammatory response of claim 1, wherein  

the encapsulated leg member has an aspect ratio greater than 5.0. 

Claim 5. The system for controlling inflammatory response of claim 1, wherein:  

the leg manifold member comprises a first leg manifold member and a second leg 

manifold member; 

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. 

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 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.  Claim
4.The system for controlling inflammatory response of claim 1, wherein the encapsulated leg member has
an aspect ratio greater than 5.0. Claim 5.The system for controlling inflammatory response of claim 1,
wherein: the leg manifold member comprises a first leg manifold member and a second leg manifold
member; 
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Claim 7. The system for controlling inflammatory response of claim 1, wherein:  

the leg manifold member comprises  

a plurality of encapsulated leg members, each having an interior portion with a leg 

manifold member and formed with fenestrations operable 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 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.  

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 comprises a plurality of encapsulated leg members, each having an interior portion with a leg
manifold member and formed with fenestrations operable 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 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. 


