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REDUCED-PRESSURE, TUNNEL-WOUND DRESSINGS, SYSTEMS, AND
METHODS

BACKGROUND
1. Cross-Reference to Related Application

[0001] This application claims priority to U.S. Provisional Patent Application No.
61/558,642 filed November 11, 2011, entitled REDUCED-PRESSURE, TUNNEL-WOUND
DRESSINGS, SYSTEMS, AND METHODS, the disclosure of which is hereby incorporated

by reference in its entirety.
2. Field

[0002] The present disclosure relates generally to medical treatment systems and, more
particularly, but not by way of limitation, to reduced-pressure, tunnel-wound dressings,

systems, and methods.
3. Description of Related Art

[0003] One type of wound encountered in caring for patients is a tunnel wound or sinus
tract. A tunnel wound has an opening and tunnels into the patient’s flesh. Tunnel wounds
often involve complicated or intricate geometry. As used throughout this document, “or’” does
not require mutual exclusivity. A tunnel wound has a proximal opening, which may or may
not be on a wound bed, and has a bottom at a distal end. A tunnel wound may extend in any
direction through soft tissue underneath the skin. Tunnel wounds pose a complication risk that
is due to the difficulty in removing exudate or other fluids from the tunnel wound.

[0004] Another medical issue that occurs at times is unwanted fistulas. In general
terms, a “fistula” is an abnormal passage that leads from an abscess, hollow organ, or part to
the body surface or from one hollow organ or part to another. The geometry and fluids

involved may make treatment of fistulas difficult as well.
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SUMMARY

[0005] According to an illustrative embodiment, a reduced-pressure, tunnel-wound
dressing for treating a tunnel wound or a fistula includes a longitudinal core member formed
from a closed-cell foam and operable to expand under reduced pressure and a first longitudinal
concentric member formed from a manifold material. The first longitudinal concentric
member is concentrically disposed on a circumference of the longitudinal core member. The
first longitudinal concentric member is operable to compress under the reduced pressure.

[0006] According to another illustrative embodiment, a reduced-pressure system for
treating a tunnel wound or fistula on a patient includes a reduced-pressure, tunnel-wound
dressing. The reduced-pressure, tunnel-wound dressing includes a longitudinal core member
formed from a closed-cell foam and operable to expand under reduced pressure, and a first
longitudinal concentric member formed from an open-cell foam. The first longitudinal
concentric member is concentrically disposed on a circumference of the longitudinal core
member. The first longitudinal concentric member is operable to compress under the reduced
pressure. The system also includes a drape for covering a portion of the patient’s skin to form
a sealed space over the reduced-pressure, tunnel-wound dressing and a reduced-pressure
source fluidly coupled to the reduced-pressure, tunnel-wound dressing.

[0007] According to another illustrative embodiment, a method for treating a tunnel
wound or fistula includes providing a reduced-pressure, tunnel-wound dressing. The reduced-
pressure, tunnel-wound dressing includes a longitudinal core member formed from a closed-
cell foam and operable to expand under reduced pressure and a first longitudinal concentric
member formed from an open-cell foam. The first longitudinal concentric member is
concentrically disposed on a circumference of the longitudinal core member. The first
longitudinal concentric member is operable to compress under the reduced pressure. The
method further includes inserting the reduced-pressure, tunnel-wound dressing into the tunnel
wound or fistula and delivering reduced pressure to the reduced-pressure, tunnel-wound
dressing to cause intimate contact between a tunnel margin and the reduced-pressure, tunnel-
wound dressing. The longitudinal core member expands under reduced pressure and the first
longitudinal concentric member compresses. The method further includes removing reduced
pressure whereby the reduced-pressure, tunnel-wound dressing contracts and a gap is formed
between the reduced-pressure, tunnel-wound dressing and the patient’s wound margin.
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[0008] According to another illustrative embodiment, a method of manufacturing a
reduced-pressure, tunnel wound dressing includes extruding a longitudinal core member from
a closed-cell foam, extruding a first longitudinal concentric member from an open-cell foam
such that the first longitudinal concentric member is formed around the longitudinal core
member, and applying a second longitudinal concentric member around the first longitudinal
concentric member, wherein the second longitudinal concentric member comprises an
impermeable material having a plurality of apertures.

[0009] According to another illustrative embodiment, a reduced-pressure, tunnel-
wound dressing for treating a tunnel wound or a fistula includes a longitudinal core member
formed from a manifold material and operable to compress under reduced pressure and a first
longitudinal concentric member formed from a closed-cell foam. The first longitudinal
concentric member is concentrically disposed on a circumference of the longitudinal core
member. The first longitudinal concentric member is operable to expand under the reduced
pressure. The reduced-pressure, tunnel-wound dressing further comprises a plurality of fluid
conduits that fluidly couple the longitudinal core member and the first longitudinal concentric
member.

[0010] According to another illustrative embodiment, a reduced-pressure, tunnel-
wound dressing for treating a tunnel wound or a fistula includes a cylindrical, shell bladder
filled with a gas. The cylindrical, shell bladder has an exterior surface, a proximal end, and a
distal end. The reduced-pressure, tunnel-wound dressing further comprises an open-cell-foam
layer covering the exterior surface of the cylindrical, shell bladder. The distal end of the
cylindrical, shell bladder is folded back into the cylindrical, shell bladder to form a portion that
is operable to unfurl when subjected to reduced pressure.

[0011] Other aspects, features, and advantages of the illustrative embodiments will

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

[0012] FIGURE 1 is a schematic diagram with a portion shown in cross section of an
illustrative embodiment of a reduced-pressure system for treating a tunnel wound (as shown)
or fistula on a patient;

[0013] FIGURE 2 is a detail of FIGURE 1;

[0014] FIGURE 3A is a lateral cross section of the reduced-pressure, tunnel-wound
dressing of FIGURES 1-2 shown without reduced pressure applied;

[0015] FIGURE 3B is the reduced-pressure, tunnel-wound dressing of FIGURE 3A
with reduced pressure applied and arrows showing relative movements;

[0016] FIGURE 4 is a schematic, longitudinal side view of the illustrative embodiment
of a reduced-pressure, tunnel-wound dressing of FIGURE 1;

[0017] FIGURE 5 is a schematic, lateral cross section of an illustrative embodiment of
a reduced-pressure, tunnel-wound dressing similar to FIGURE 3 A, but shown with a faceted
second longitudinal concentric member;

[0018] FIGURE 6A is a schematic, cross section of an illustrative embodiment of a
reduced-pressure, tunnel-wound dressing shown in situ before reduced pressure is applied;

[0019] FIGURE 6B is the reduced-pressure, tunnel-wound dressing of FIGURE 6A
shown with reduced pressure applied;

[0020] FIGURE 7 is a schematic, lateral cross section of a reduced-pressure, tunnel-
wound dressing that includes a semi-rigid inner-core member;

[0021] FIGURE 8 is a schematic, perspective view, with a portion shown in cross
section, of another illustrative embodiment of a reduced-pressure, tunnel-wound dressing
having a plurality of liquid conduits;

[0022] FIGURE 9 is a schematic, lateral cross section of a reduced-pressure, tunnel-
wound dressing showing an alternative embodiment;

[0023] FIGURE 10A is a schematic, longitudinal cross section of another illustrative
embodiment of a reduced-pressure, tunnel-wound dressing having a cylindrical, shell bladder
filled with a gas and shown without reduced pressure applied; and

[0024] FIGURE 10B is a schematic, longitudinal cross section of the illustrative
embodiment of a reduced-pressure, tunnel-wound dressing of FIGURE 10A shown with

reduced pressure applied.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0025] In the following detailed description of illustrative, non-limiting 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 subject matter
herein, 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 scope
of this specification. To 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 not to be taken in a limiting
sense, and the scope of the illustrative embodiments are defined only by the appended claims.

[0026] The embodiments herein involve using reduced pressure to treat a tunnel wound
or fistula. The dressings, methods, and systems herein may be particularly advantageous in
that they allow easy placement of the dressing into the tunnel or fistula, avoid adhesion of
tissue to the dressing, allow removal without retained foreign matter in the tunnel wound, or
allow reduced pressure to be applied evenly on the interior surface of the tunnel or fistula.
Without the systems, devices, and methods presented herein, issues may exist with tissue in-
growth into the dressing, adhesions, or foreign bodies remaining in the tunnel after the dressing
is removed.

[0027] Referring now primarily to FIGURES 1-4, and initially to FIGURE 1, a
reduced-pressure treatment system 100 having a reduced-pressure, tunnel-wound dressing 102
for treating a tunnel wound 104 or a fistula is presented. The tunnel wound 104 may have an
opening 105 and extend through epidermis 106, dermis 108, and into subcutaneous tissue 110
as shown, or may extend from a wound bed. The reduced-pressure, tunnel-wound dressing
102 is stiff enough to allow insertion into the tunnel wound 104 and yet flexible enough to
conform to the path of the tunnel wound 104. This is important when tunnel wounds extend
deeper than 10 centimeters as they frequently do. The reduced-pressure, tunnel-wound
dressing 102 is sized to have a smaller diameter than the tunnel wound 104 so that a gap 112
(FIG. 6A) exists between a tunnel-wound margin 114 and the reduced-pressure, tunnel-wound
dressing 102. When reduced pressure is applied to the reduced-pressure, tunnel-wound
dressing 102, the tunnel-wound margin 114 comes into intimate contact with an exterior

surface 116 of the reduced-pressure, tunnel-wound dressing 102. The intimate contact is due
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to the reduced-pressure, tunnel-wound dressing 102 expanding under the influence of reduced
pressure, or the reduced pressure pulling the tunnel-wound margin 114 to the reduced-pressure,
tunnel-wound dressing 102 as will be explained below.

[0028] The reduced-pressure, tunnel-wound dressing 102 includes a longitudinal core
member 118 formed from a closed-cell foam and operable to expand under reduced pressure.
The reduced-pressure, tunnel-wound dressing 102 also includes a first longitudinal concentric
member 120 formed from an open-cell foam or other manifolding material. The first
longitudinal concentric member 120 is concentrically disposed on a circumference 122 or
exterior surface on a longitudinal portion of the longitudinal core member 118. The first
longitudinal concentric member 120 is operable to compress under the reduced pressure and to
transmit fluids. The reduced-pressure, tunnel-wound dressing 102 may also include a second
longitudinal concentric member 124 formed from a non-adherent material having a plurality of
apertures, which may be pores or larger openings. The second longitudinal concentric member
124 is concentrically disposed on a circumference 126 of the first longitudinal concentric
member 120 and further covers a distal end 128 of the first longitudinal concentric member
120. These components will be further described below.

[0029] The longitudinal core member 118 is formed from a closed-cell foam that
provides rigidity to aid in placement of the reduced-pressure, tunnel-wound dressing 102. The
longitudinal core member 118 is stiff enough to facilitate insertion into the tunnel wound
104—even deep tunnel wounds—and yet flexible enough to follow the path of the tunnel
wound 104 even when the tunnel wound 104 includes curves or turns. The longitudinal core
member 118 expands under reduced pressure. In other words, the longitudinal core member
118 has an effective lateral diameter of D without reduced pressure but, when reduced
pressure is applied around the longitudinal core member 118, captured gas in the closed cells
causes the longitudinal core member 118 to expand to have a diameter Dy, where Dg > D.
This expansion forms or helps form intimate contact between the exterior surface 116 of the
reduced-pressure, tunnel-wound dressing 102 and the tunnel margin 114. In one embodiment,
the longitudinal core member 118 may expand under reduced pressure greater than a first
threshold reduced pressure. The first threshold reduced pressure may be determined by the
material properties of the closed-cell foam forming the longitudinal core member 118, e.g., the
elastic properties, and/or the composition of the gas held within the closed-cell foam. The

longitudinal core member 118 is the inner most portion of the reduced-pressure, tunnel-wound
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dressing 102. The longitudinal core member may be formed from elastic foamed materials
such as polyurethane, thermoplastic elastomers, polyethylene vinyl acetate (EVA),
polyisoprene, polystyrene butadiene, polyisobutylene, fluoropolymers, silicone elastomers or
other materials.

[0030] The first longitudinal concentric member 120 is disposed outboard of the
longitudinal core member 118. The first longitudinal concentric member 120 is formed from a
porous, open-cell foam or other material that is operable to transmit reduced pressure and
fluids. In other words, the first longitudinal concentric member 120 functions as a manifold.
The first longitudinal concentric member 120 may be formed from GRANUFOAM foam
available from KCI Inc. of San Antonio, Texas; a polyvinyl alcohol foam, e.g., a WHITE
FOAM which is also available from KCI Inc.; a polyurethane foam; polyvinyl alcohol foam;
an open-cell polyolefin foam; thermoplastic elastomers, polyethylene vinyl acetate (EVA),
polyisoprene, polystyrene butadiene, polyisobutylene, fluoropolymers, silicone elastomers, or
other similar material, for example. The foam may be plasticized to help maintain flexibility.

[0031] The second longitudinal concentric member 124 is the most outboard member
of the reduced-pressure, tunnel-wound dressing 102. The second longitudinal concentric
member 124 is a member that inhibits in-growth of tissue. The second longitudinal concentric
member 124 may be lubricious to ease placement of the reduced-pressure, tunnel-wound
dressing 102 in the tunnel wound 104. The second longitudinal concentric member 124 may
be a hydrophilic, slippery member; micro-porous filter membrane member, e.2., a PTFE
member, a GORE material; perforated polyurethane film; a sintered polymer with apertures;
hydrophilic micro-porous or micro-perforated silicone elastomer, micro-porous or micro-
perforated polyester or acrylic membranes coated or plasma treated to confer hydrophilic
characteristics. Apertures (not explicitly shown) in the second longitudinal concentric member
124 may be 10 to 20 micron pores or may be larger apertures.

[0032] The second longitudinal concentric member 124 may have marking along the
longitudinal length to help gauge depth of the tunnel wound 104. The color or texture of the
second longitudinal concentric member 124 may also be used to help identify any missing
portions upon removal from the tunnel wound 104. In this regard, it should be noted that the
longitudinal core member 118, first longitudinal concentric member 120, or second

longitudinal concentric member 124 may be formed with a radiopaque marker applied to help
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locate or identify any portions of the reduced-pressure, tunnel-wound dressing 102 that may be
retained within the tunnel wound 104.

[0033] The second longitudinal concentric member 124 and the first longitudinal
concentric member 120 may form a smooth rounded surface as shown in FIGURE 3A or may
form a surface with a plurality of facets 146 as shown in FIGURE 5. The plurality of facets
146 help distribute the reduced pressure at the tunnel margins. The plurality of facets 146 help
provide fluid movement particularly during the initial phases of applying reduced pressure and
help assure that fluids are communicated to the distal end 130. Fluids are drawn into the area
proximate the facets 146.

[0034] The reduced-pressure, tunnel-wound dressing 102 has a distal end 130 and a
proximal end 132. The distal end 130 may be positioned proximate to a bottom 134 of the
tunnel wound 104. The proximal end 132 may be flush with the epidermis 106 (or wound bed)
or may extend beyond the epidermis 106 (or wound bed). A sealing member 136 is placed
over the proximal end 132 to form a sealed space 138. The proximal end 132 is in the sealed
space 138. The sealing member 136 may be any material that provides a fluid seal. A fluid
seal is adequate to maintain reduced pressure at a desired site given the particular reduced-
pressure source or subsystem involved. The sealing member 136 may be, for example, an
impermeable or semi-permeable, elastomeric material. For semi-permeable materials, the
permeability must be low enough that for a given reduced-pressure source, the desired reduced
pressure may be maintained. If the tunnel wound 104 extends from a wound bed, a manifold
member may be placed over the wound bed and the proximal end 132 before covering with the
sealing member 136. Thus, the manifold member and proximal end 132 are in the sealed space
138.

[0035] The sealing member 136 includes an attachment device 137 on a patient-facing
side. The attachment device 137 may be a medically acceptable, pressure-sensitive adhesive
that extends about a periphery, a portion, or the entire sealing member 136; a double-sided
drape tape; paste; hydrocolloid; hydrogel; or other sealing devices or elements.

[0036] The term manifold generally refers to a substance or structure that is provided
to assist in applying reduced pressure to, delivering fluids to, or removing fluids from the
wound bed. The manifold typically includes a plurality of flow channels or pathways that
distribute fluids provided to and removed from the wound bed around the manifold. In one

illustrative embodiment, the flow channels or pathways are interconnected to improve
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distribution of fluids provided to or removed from the wound bed. Examples of manifolds
include, without limitation, devices that have structural elements arranged to form flow
channels, such as, for example, cellular foam, open-cell foam, porous tissue collections,
liquids, gels, and foams that include, or cure to include, flow channels; foam, gauze, felted
mat, or any other material suited to a particular biological application; a porous foam that may
include a plurality of interconnected cells or pores that act as flow channels, e.g., a
polyurethane, open-cell, reticulated foam such as GranuFoam® material manufactured by
Kinetic Concepts, Incorporated of San Antonio, Texas. In some situations, the manifold may
also be used to distribute fluids such as medications, antibacterials, growth factors, and various
solutions to the tissue site. Other layers may be included in or on the manifold, such as
absorptive materials, wicking materials, hydrophobic materials, and hydrophilic materials.

[0037] A reduced-pressure interface 140 may be used to fluidly couple a reduced-
pressure conduit 142 to the sealed space 138. In one illustrative embodiment, the reduced-
pressure interface 140 is a T.R.A.C.® Pad or Sensa T.R.A.C.® Pad available from KCI of San
Antonio, Texas. Alternatively, the reduced-pressure conduit 142 may be inserted through the
sealing member 136 into the sealed space 138.

[0038] The reduced-pressure conduit 142 is also fluidly coupled to a reduced-pressure
source 144. The reduced-pressure source 144 provides reduced pressure. The reduced-
pressure source 144 may be any device for supplying a reduced pressure, such as a vacuum
pump, wall suction, micro-pump, or other source. While the amount and nature of reduced
pressure applied to a tissue site will typically vary according to the application, the reduced
pressure will typically be between -5 mm Hg (-667 Pa) and -500 mm Hg (-66.7 kPa), more
typically between -75 mm Hg (-9.9 kPa) and -300 mm Hg (-39.9 kPa), and more typically still
between -25 mm (-3.33 kPa) and -200 mm Hg (26.6 kPa) . The amount of reduced pressure
may be used to control the force between the exterior surface 116 of the reduced-pressure,
tunnel-wound dressing 102 and the tunnel margin 114.

[0039] Reduced pressure 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 be less than a hydrostatic pressure at the tissue site. Unless otherwise indicated,

quantitative values of pressure stated herein are gauge pressures. The reduced pressure
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delivered may be constant or varied (patterned or random) and may be delivered continuously
or intermittently.

[0040] Referring primarily to FIGURE 3A, the relative areas and dimensions of the
components shown in lateral cross section may be varied. The whole diameter of the reduced-
pressure, tunnel-wound dressing 102 may vary according to common sizes of the tunnel wound
104, e.g., 0.25 centimeters to § centimeters in length. Depending on the overall desired size,
the second longitudinal concentric member 124 may range from 0 to 20 microns in thickness
and is typically in the 10 - 15 micron range. The first longitudinal concentric member 120 may
range from 2 mm to 4 cm in thickness. The longitudinal core member 118 may have a
diameter that ranges from 1 cm to 5 cm. These dimensions are set forth as examples and are
not intended to be limiting. The reduced-pressure, tunnel-wound dressing 102 may be varied
as desired to accommodate differently sized tunnel wounds. In terms of relative areas on a
lateral cross section, the longitudinal core member 118 will typically be in the range of 20% to
90 %. The first longitudinal concentric member 120 will typically be in the range of 10% to
60%. The second longitudinal concentric member 124 may vary from 0% to 10% and more
typically between 0% and 2%.

[0041] As shown in FIGURE 4, the reduced-pressure, tunnel-wound dressing 102 may
be tapered in its longitudinal profile between the proximal end 132 and the distal end 130 or
any portion thereof. The larger diameter is usually the proximal end 132. For example the
proximal end 132 may have an effective cross sectional diameter D; and the distal end 130 (or
actually near the distal end 130 but in-board a small distance, e.g2. 5% of the longitudinal
length L) may have an effective cross sectional diameter of D,, wherein D is greater than D.
Since healing occurs from the bottom outward, the taper may assist with this pattern of
healing. In some embodiments, the reduced-pressure, tunnel-wound dressing 102 may not be
tapered but may have a constant profile in its longitudinal side view.

[0042] In some embodiments, the second longitudinal concentric member 124 may be
omitted. In such a case, the first longitudinal concentric member 120 may be formed from an
open cell foam having a pore size of at least 160 pore per inch (ppi) to inhibit tissue in-growth.
Moreover, using the higher density foam without a second longitudinal concentric member 124
will facilitate cutting the distal end 130 without an issue of in-growth.

[0043] Referring to FIGURES 1-4 and 6A-6B, in operation, according to one

illustrative embodiment, the reduced-pressure, tunnel-wound dressing 102 is sized as an initial
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step. Sizing the reduced-pressure, tunnel-wound dressing 102 may entail selecting a dressing
with an effective diameter at the widest that is smaller than the diameter of the tunnel wound
104. In other words, the reduced-pressure, tunnel-wound dressing 102 is selected so that the
gap 112 (FIG. 6A) exists between the exterior surface 116 and the tunnel margin 114. Sizing
may also include selecting an appropriate length reduced-pressure, tunnel-wound dressing 102
so that the distal end 130 is at or near the bottom 134 and the proximal end 132 is flush with
the epidermis 106 or wound bed or extends beyond only a small way, e.g., 5 to 10% of the
length of the reduced-pressure, tunnel-wound dressing 102. The length may also be adjusted
by cutting the proximal end 132 or, in some cases, the distal end 130. If the distal end 130 is
cut, the distal end 130 may need to be covered with a perforated sealing material.

[0044] The sized reduced-pressure, tunnel-wound dressing 102 is inserted into the
tunnel wound 104 until the distal end 130 is proximate to the bottom 134 of the tunnel wound
104. If a fistula is being treated, the reduced-pressure, tunnel-wound dressing 102 is inserted a
distance estimated to fill the fistula. If the opening 105 of the tunnel-wound 104 is on a wound
bed, a manifold member may be placed over the wound bed and the proximal end 132 of the
reduced-pressure, tunnel-wound dressing 102.

[0045] The reduced-pressure, tunnel-wound dressing 102 and the manifold member, if
applicable, are covered by the sealing member 136 to create the sealed space 138. The sealing
member 136 is held against the intact epidermis 106 by the attachment device 137.

[0046] The reduced-pressure conduit 142 is fluidly coupled to the sealed space 138.
This may be accomplished by applying the reduced-pressure interface 140 under the sealing
member 136 and coupling the reduced-pressure conduit 142 thereto. Alternatively, an aperture
may be formed in the sealing member 136 and an end of the reduced-pressure conduit 142
inserted through the aperture and sealed. Once fluidly coupled, reduced pressure is delivered
through the reduced-pressure conduit 142 to the sealed space 138.

[0047] Referring now to FIGURES 3A-3B and 6A-6B, the effect of the reduced
pressure will be explained. Before the reduced pressure is applied (FIGS. 3A and 6A), the
reduced-pressure, tunnel-wound dressing 102 has a diameter D, and fits in the tunnel wound
104 with a gap 112 between the tunnel margin 114 and the exterior surface 116 of the reduced-
pressure, tunnel-wound dressing 102. Once the reduced pressure is applied (FIGS. 3B and
6B), the longitudinal core member 118 expands as suggested by arrows 150 - the expansion is

due to the expansion of the gas in the closed cells as the ambient pressure is reduced on an
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absolute pressure scale. The reduced pressure also urges the tunnel margin 114 towards the
reduced-pressure, tunnel-wound dressing 102 as suggested by arrows 152 (FIG. 6B). In
addition, the first longitudinal concentric member 120 compresses as suggested by arrows 154
(FIG. 3B). One or more of these movements causes intimate contact between the reduced-
pressure, tunnel-wound dressing 102 and the tunnel margin 114. The reduced pressure is
applied for as long as treatment is desired. After the desired treatment time, reduced pressure
is removed. It may be desirable to remove the reduced pressure in stages to avoid trauma to
the tunnel wound 104.

[0048] As a result of removing the reduced pressure, the longitudinal core member 118
contracts to its original size or approximately its original size and the first longitudinal
concentric member 120 expands to its original size or approximately its original size. In
addition, the gap 112 or a portion of the gap 112 between the tunnel margin and the reduced-
pressure, tunnel-wound dressing 102 is restored. One or more of these changes facilitates a
withdrawal of the reduced-pressure, tunnel-wound dressing 102 from the tunnel wound 104.
In some embodiments, saline or another liquid may be transmitted under positive pressure into
the reduced-pressure, tunnel-wound dressing 102 to facilitate removal of the reduced-pressure,
tunnel-wound dressing 102 from the tunnel wound 104. Also, fluids may be introduced during
treatment as discussed in connection with the embodiment of FIGURE 8&.

[0049] The reduced-pressure, tunnel-wound dressing 102 may be manufactured using
many techniques. According to one illustrative embodiment, the components or a sum of them
are co-extruded. The longitudinal core member 118 may be extruded as a closed cell foam and
then open cell foam may be extruded around the longitudinal core member 118 to form the
first longitudinal concentric member 120. The second longitudinal concentric member 124
may be applied to the circumference 126 of the first longitudinal concentric member 120. If
the second longitudinal concentric member 124 is not porous enough, a pin may be used to
perforate the second longitudinal concentric member 124 or a laser may be used to create
apertures. If the laser is used, it may have limited power application or it may be applied at a
tangent to avoid penetrating the longitudinal core member 118. Alternatively, the longitudinal
core member 118 may be extruded and then coated with the material that forms the first
longitudinal concentric member 120. Alternatively, styrene beads filled with gas may be
heated to form the longitudinal core member 118 and then open cell foam extruded over the

longitudinal core member 118 to form the first longitudinal concentric member 120.
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[0050] The second longitudinal concentric member 124 may be formed by a lapping
material or formed with a wind angle. A hot melt could be used to fuse the portions. The
second longitudinal concentric member 124 may also be extruded on the outside of the first
longitudinal concentric member 120.

[0051] Referring now primarily to FIGURE 7, the reduced-pressure, tunnel-wound
dressing 102 is shown in a lateral cross section with a semi-rigid, inner-core member 155. The
addition of this semi-rigid, inner-core member 155 adds rigidity to the reduced-pressure,
tunnel-wound dressing 102. The additional rigidity may further assist in placing the reduced-
pressure, tunnel-wound dressing 102 in intricate tunnel wounds 104. The semi-rigid, inner-
core member 155 may be formed from conformable silicone, polyurethanes, thermoplastic
elastomers, crosslinked elastomers, or other similar materials, for example.

[0052] Referring now to FIGURE 8, the reduced-pressure, tunnel-wound dressing 102
is shown with a plurality of liquid conduits 158 added. The liquid conduits 158 may be used to
provide medicaments such as flushing liquids to the tunnel wound 104. While not explicitly
shown, the liquid conduits 158 may have a plurality of apertures along its longitudinal length
to distribute the liquids throughout the tunnel wound 104.

[0053] Referring now primarily to FIGURE 9, another embodiment of a reduced-
pressure, tunnel-wound dressing 202 is presented. The reduced-pressure, tunnel-wound
dressing 202 has a longitudinal core member 218 formed from an open cell foam and having a
lateral outside radius R;. A first longitudinal concentric member 220 surrounds the
longitudinal core member 218 and has a lateral outside radius Rj. A second longitudinal
concentric member 224 may surround the first longitudinal concentric member 220. The
second longitudinal concentric member 224 has a lateral outside radius R;;. The longitudinal
core member 218 in this embodiment is made from similar materials and has similar
dimensions and functionality as the first longitudinal concentric member 120 in FIG. 1. The
first longitudinal concentric member 220 is made from similar materials and has similar
dimensions and functionality as the longitudinal core member 118 of FIG. 1. A plurality of
conduits 256 fluidly couple the second longitudinal concentric member to the longitudinal core
member 218, which in this embodiment function as the manifold. With the reduced-pressure,
tunnel-wound dressing 202, it may be advantageous to use a faceted second longitudinal
concentric member 224 such as the one shown in FIGURE 5. The facets help distribute

reduced pressure to the tunnel margins.
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[0054] The longitudinal core member 218 transmits the reduced pressure down the
center of the reduced-pressure, tunnel-wound dressing 202 to the conduits 256 or to an end
opening (not shown). The reduced pressure is minimally restricted in this way as is travels
along the longitudinal core member 218. As such, a more significant pressure differential
may be achieved at the distal end. Transmission of reduced pressure with the reduced-
pressure, tunnel-wound dressing 202 in this way may drive the closure of the tunnel wound
104 (FIG. 1) from the bottom 134 by drawing the reduced-pressure, tunnel-wound dressing
202 back from the farthest reach or section of the tunnel wound. This, in turn, will contract
the bottom 104 of the tunnel wound 104 and aid in promoting the adhesion of one side of the
tunnel wall to the other in the form of tertiary closure. The presence of the reduced-pressure,
tunnel-wound dressing 202 may delay primary closure until the wound has been closed from
the bottom up.

[0055] Referring now to FIGURES 10A and 10B, an alternative reduced-pressure,
tunnel-wound dressing 302 is presented. In this embodiment, the reduced-pressure, tunnel-
wound dressing 302 includes a cylindrical, shell bladder 304 formed from an impermeable,
elastic material. The cylindrical, shell bladder 304 is similar in form to a modeling balloon.
An exterior 305 of the cylindrical, shell bladder 304 is surrounded by a first concentric
member 306 that is formed from a manifolding material, such as an open-cell foam or other
materials previously mentioned in connection with the first longitudinal concentric member
120. The first concentric member 306 may be surrounded by a second concentric member (not
shown but analogous to second concentric member 124).

[0056] The cylindrical, shell bladder 304 is sealed at both its proximal end 308 and
distal end 310 to form an interior space 312. The interior space 312 is filled with a gas, such as
air, nitrogen or other inert gas. The distal end 310 of the cylindrical, shell bladder 304 is
folded back into the cylindrical, shell bladder 304 to form a portion 314 that is operable to
unfurl when subjected to reduced pressure. FIGURE 10A shows the cylindrical, shell bladder
304 folded into itself to create the furled state. As reduced pressure is applied, the increasing
relative pressure of the gas within the cylindrical, shell bladder 304 causes the portion 314 to
unfurl or expand in a longitudinally outward direction. Thus, as shown in FIGURE 10B, a
reduced pressure is applied that causes the reduced-pressure, tunnel-wound dressing 302 to

expand as suggested by arrow 316 from an initial longitudinal length L; (FIG. 10A) to a length
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L, (FIG. 10B). The reduced-pressure, tunnel-wound dressing 302 may continue to expand
until the distal end 310 unfolds completely.

[0057] The reduced-pressure, tunnel-wound dressing 302 is inserted into a tunnel
wound (e.g., tunnel wound 104 of FIG. 1). The tunnel wound is covered with a sealing
member (e.g., sealing member 136 in FIG. 1) to form a sealed space (e.g., sealed space 138 in
FIG. 1) over the tunnel wound and the reduced-pressure, tunnel-wound dressing 302. Reduced
pressure is then applied to the sealed space by a reduced-pressure conduit (e.g., reduced-
pressure conduit 142 in FIG. 1). As the reduced pressure is applied, the reduced-pressure,
tunnel-wound dressing 302 unfurls until the reduced-pressure, tunnel-wound dressing 302
reaches an obstacle, such as the bottom of the tunnel wound (e.g., bottom 134 in FIG. 1). In
addition, an exterior 318 of the reduced-pressure, tunnel-wound dressing 302 expands to form
or help form intimate contact with the tunnel margins of the tunnel wound. In other words, the
reduced-pressure, tunnel-wound dressing 302 goes from an initial diameter D, to an expanded
diameter D,, where D, > Dy. The reduced pressure also pulls the tunnel margins towards the
exterior 318. Reduced pressure may be applied to the tunnel margin of the tunnel wound with
the help of the first concentric member 306 for a desired treatment time.

[0058] After treatment, the reduced pressure is eliminated and the tunnel margins
retract from the reduced-pressure, tunnel-wound dressing 302 and thereby facilitate retraction
of the reduced-pressure, tunnel-wound dressing 302 from the tunnel wound. The central
bladder 310 is molded with a memory effect such that when the pressure is removed, the
central bladder 310 retracts to an original position. The ambient pressure outside of the
reduced-pressure, tunnel-wound dressing 302 urges the reduced-pressure, tunnel-wound
dressing 302 back to the original position.

[0059] In yet another alternative embodiment, the reduced-pressure, tunnel-wound
dressing 302 may be coupled to a fluid source that provides positive pressure into the interior
space 312. The healthcare provider can insert the reduced-pressure, tunnel-wound dressing
302 and then manually inflate the reduced-pressure, tunnel-wound dressing 302 as desired
using the fluid source. The fluid source may be, for example, a pressurized saline source.

[0060] Referring again to FIGURES 1-4, in one embodiment, the reduced-pressure,
tunnel-wound dressing 102 may be formed with a longitudinal core member 118 and a first
longitudinal concentric member 120 (but no second longitudinal concentric member 124) both

made from a bioresorbable or dissolvable material. With this embodiment, the reduced-
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pressure, tunnel-wound dressing 102 may be left in the tunnel wound 104 until the reduced-
pressure, tunnel-wound dressing 102 dissolves. In an analogous embodiment, the reduced-
pressure, tunnel-wound dressing 102 is formed the same way but with a semi-rigid, inner-core
member 155 of FIGURE 7 added. The semi-rigid, inner-core member 155 may be removable.
In such a case, the semi-rigid, inner-core member 155 is used to place the reduced-pressure,
tunnel-wound dressing 102 and then removed. Reduced pressure is applied for a desired
treatment time. Then the reduced-pressure, tunnel-wound dressing 102 is allowed to remain in
place until dissolved.

[0061] In one illustrative embodiment, the longitudinal core member 118 expands
sufficiently under reduced pressure in the treatment range (e.g., -75 to -200 mm Hg) that the
overall diameter of the reduced-pressure, tunnel-wound dressing 102 is greater than the
diameter before reduced pressure is applied. In other words, the diameter may be such that the
D, for the reduced-pressure, tunnel-wound dressing is greater than 100% of Dy, e.g., D,=101%
Dy, D,=102% D, D,=103% D1, D,=104% D4, D,=105% D, D,=106% D, D,=110% D,
D,=115% D, etc. (or any range therebetween).

[0062] The embodiments herein help the tunnel wound to not collapse under reduced
pressure. The reduced-pressure, tunnel-wound dressing actively opposes such a collapse with
a portion that is expanding under reduced pressure. The reduced-pressure, tunnel-wound
dressings herein facilitate even, intimate contact between the tunnel margin and the dressing
along its length. The reduced-pressure, tunnel-wound dressings herein are easily sized for
different depths of tunnel wounds. The reduced-pressure, tunnel-wound dressings provide
rigidity and flexibility to allow placement in many tunnel wounds with tortuous and intricate
paths, and the expansion of the dressings will accommodate variations in the opening of the
tunnel wounds along their length. The removal of reduced pressure causes an active retraction
of the reduced-pressure, tunnel-wound dressing from the tunnel margins.

[0063] Although the subject matter of this specification and its advantages have been
disclosed in the 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 thereof as defined by the appended claims. It will be
appreciated that any feature that is described in connection to any one embodiment may also
be applicable to any other embodiment. For example, the semi-rigid, inner-core member 155

of FIGURE 7 and the conduits of FIGURE 8 may be added to any other embodiment herein.
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[0064] It will be understood that the benefits and advantages described above may
relate to one embodiment or may relate to several embodiments. It will further be understood
that reference to “an” item refers to one or more of those items.

[0065] The steps of the methods described herein may be carried out in any suitable
order, or simultaneously where appropriate.

[0066] Where appropriate, aspects of any of the embodiments described above may be
combined with aspects of any of the other embodiments described to form further examples
having comparable or different properties and addressing the same or different problems.

[0067] It will be understood that the above description of embodiments is given by way
of example only and that various modifications may be made by those skilled in the art. The
above specification, examples and data provide a complete description of the structure and use
of exemplary embodiments of the subject matter herein. Although various embodiments have
been described above with a certain degree of particularity, or with reference to one or more
individual embodiments, those skilled in the art could make numerous alterations to the

disclosed embodiments without departing from the scope of the claims.
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CLAIMS

We claim:

1. A reduced-pressure, tunnel-wound dressing for treating a tunnel wound or a fistula, the
reduced-pressure, tunnel-wound dressing comprising:

a longitudinal core member formed from a closed-cell foam and operable to expand
under reduced pressure greater than a first threshold; and

a first longitudinal concentric member formed from a manifold material, wherein the
first longitudinal concentric member is concentrically disposed on a
circumference of the longitudinal core member, and wherein the first
longitudinal concentric member is operable to compress under reduced

pressure greater than the first threshold.

2. 'The reduced-pressure, tunnel-wound dressing of claim 1, further comprising a second
longitudinal concentric member formed from a non-adherent material having a plurality of
apertures, wherein the second longitudinal concentric member is concentrically disposed
on a circumference of the first longitudinal concentric member and further covering the

distal end of the first longitudinal concentric member.

3. The reduced-pressure, tunnel-wound dressing of claim 1 or claim 2, wherein the manifold

material comprises an open-cell foam.

4. The reduced-pressure, tunnel-wound dressing of claim 1 or claim 2 or claim 3, wherein the

second longitudinal concentric member comprises a faceted member.

5. The reduced-pressure, tunnel-wound dressing of claim 1, wherein the reduced-pressure,
tunnel-wound dressing has a lateral cross section on at least a portion of its length wherein
the longitudinal core member comprises between 40 to 95 % of the lateral cross-sectional
area and the first longitudinal concentric member comprises 5 and 60 % of the lateral

cross-sectional area.
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10.

The reduced-pressure, tunnel-wound dressing of claim 1 or any of the preceding claims,
wherein the reduced-pressure, tunnel-wound dressing is operable to expand under reduced
pressure such that the reduced-pressure, tunnel-wound dressing goes from an initial

diameter Dj to a second diameter D,, where D, is greater than or equal to 101% D;.

The reduced-pressure, tunnel-wound dressing of claim 1 or any of the preceding claims,
wherein the reduced-pressure, tunnel-wound dressing is operable to expand under reduced
pressure such that the reduced-pressure, tunnel-wound dressing goes from an initial

diameter Dj to a second diameter D,, where D, is greater than or equal to 105% D;.

The reduced-pressure, tunnel-wound dressing of claim 1 or any of the preceding claims,
further comprising a semi-rigid inner core member for providing additional rigidity to the

reduced-pressure, tunnel-wound dressing.

The reduced-pressure, tunnel-wound dressing of claim 1 or any of the preceding claims,
further comprising a plurality of liquid conduits disposed inboard of the second

longitudinal concentric member.

A reduced-pressure system for treating a tunnel wound or fistula on a patient, the system
comprising:
a reduced-pressure, tunnel-wound dressing comprising:
a longitudinal core member formed from a closed-cell foam and operable to
expand under reduced pressure greater than a first threshold, and
a first longitudinal concentric member formed from a manifold material,
wherein the first longitudinal concentric member is concentrically
disposed on a circumference of the longitudinal core member, and
wherein the first longitudinal concentric member is operable to
compress under reduced pressure greater than the first threshold;
a drape for covering a portion of the patient’s skin to form a sealed space over the
reduced-pressure, tunnel-wound dressing; and
a reduced-pressure source fluidly coupled to the reduced-pressure, tunnel-wound

dressing.
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11

12.

13.

14.

15.

16.

17.

18.

. The system of claim 10, wherein the reduced-pressure, tunnel-wound dressing further

comprises: a second longitudinal concentric member formed from a non-adherent material
having a plurality of apertures, wherein the second longitudinal concentric member is
concentrically disposed on a circumference of the first longitudinal concentric member and

further covering the distal end of the first longitudinal concentric member.

The system of claim 10 or claim 11, wherein the manifold material comprises an open-cell

foam.

The system of claim 11 or claim 12, wherein the second longitudinal concentric member

comprises a faceted member.

The system of claim 10 or any of claims 11-13, wherein the reduced-pressure, tunnel-
wound dressing has a lateral cross section on at least a portion of its length wherein the
longitudinal core member comprises between 40 to 95 % of the lateral cross-sectional area
and the first longitudinal concentric member comprises 5 and 60 % of the lateral cross-

sectional area.

The system of claim 10 or any of claims 11-14, wherein the reduced-pressure, tunnel-
wound dressing is operable to expand under reduced pressure such that the reduced-
pressure, tunnel-wound dressing goes from an initial diameter Dy to a second diameter D5,

where D, is greater than or equal to 101% D;.

The system of claim 10 or any of claims 11-15, wherein the reduced-pressure, tunnel-
wound dressing is operable to expand under reduced pressure such that the reduced-
pressure, tunnel-wound dressing goes from an initial diameter Dy to a second diameter D5,

where D, is greater than or equal to 110% D;.

The system of claim 10 or any of claims 11-16, further comprising a semi-rigid inner core

member for providing additional rigidity to the reduced-pressure, tunnel-wound dressing.

The system of claim 10 or any of claims 11-17, further comprising a plurality of liquid

conduits disposed inboard of the second longitudinal concentric member.
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19. A method for treating a tunnel wound or fistula, the method comprising:
providing a reduced-pressure, tunnel-wound dressing comprising:
a longitudinal core member formed from a closed-cell foam and operable to
expand under reduced pressure greater than a first threshold, and
a first longitudinal concentric member formed from an open-cell foam,
wherein the first longitudinal concentric member is concentrically
disposed on a circumference of the longitudinal core member, and
wherein the first longitudinal concentric member is operable to
compress under reduced pressure greater than the first threshold;
inserting the reduced-pressure, tunnel-wound dressing into the tunnel wound or
fistula;
delivering reduced pressure to the reduced-pressure, tunnel-wound dressing to cause
intimate contact between a tunnel margin and the reduced-pressure, tunnel-
wound dressing, wherein the longitudinal core member expands under
reduced pressure and the first longitudinal concentric member compresses;
and
removing reduced pressure whereby the reduced-pressure, tunnel-wound dressing
contracts and a gap is formed between the reduced-pressure, tunnel-wound

dressing and the patient’s wound margin.

20. The method of claim 19, wherein the reduced-pressure, tunnel-wound dressing further
comprises a second longitudinal concentric member formed from a non-adherent material
having a plurality of apertures, wherein the second longitudinal concentric member is
concentrically disposed on a circumference of the first longitudinal concentric member and

further covering the distal end of the first longitudinal concentric member.

21. The method of claim 19 or claim 20, wherein a diameter of the longitudinal core member
expands at least 10 percent of its initial size when reduced pressure is applied and the first

longitudinal concentric member compresses at least 10 percent of its original diameter.

22. The method of claim 19 or claim 20 or claim 21, further comprising introducing a liquid

into the reduced-pressure, tunnel-wound dressing.
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23. The method of claim 19 or any of claims 20 - 22, wherein the step of removing reduced

pressure comprises removing the reduced pressure in stages.

24. The method of claim 19 or any of claims 20 - 23, wherein the longitudinal core member
and the first longitudinal concentric member comprise bioresorbable materials and wherein
the method further comprises allowing the reduced-pressure, tunnel-wound dressing to

remain in the tunnel wound until dissolved.

25. A method of manufacturing a reduced-pressure, tunnel wound dressing, the method
comprising the steps of:

extruding a longitudinal core member from a closed-cell foam;

extruding a first longitudinal concentric member from an open-cell foam such that
the first longitudinal concentric member is formed around the longitudinal
core member; and

applying a second longitudinal concentric member around the first longitudinal
concentric member, wherein the second longitudinal concentric member

comprises an impermeable material having a plurality of apertures.

26. The method of claim 25, wherein the step of applying a second longitudinal concentric
member around the first longitudinal concentric member comprises lapping a material
around the first longitudinal concentric member and using a hot melt to couple the

material.

27. A reduced-pressure, tunnel-wound dressing for treating a tunnel wound or a fistula, the
reduced-pressure, tunnel-wound dressing comprising:

a longitudinal core member formed from a manifold material and operable to
compress under reduced pressure greater than a first threshold;

a first longitudinal concentric member formed from a closed-cell foam, wherein the
first longitudinal concentric member is concentrically disposed on a
circumference of the longitudinal core member, and wherein the first
longitudinal concentric member is operable to expand under reduced
pressure greater than a first threshold; and

a plurality of fluid conduits that fluidly couple the longitudinal core member and the
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second longitudinal concentric member.

28. The reduced-pressure, tunnel-wound dressing of claim 27, further comprising a second
longitudinal concentric member formed from a non-adherent material having a plurality of
apertures, wherein the second longitudinal concentric member is concentrically disposed
on a circumference of the first longitudinal concentric member and further covering the

distal end of the first longitudinal concentric member.

29. A reduced-pressure, tunnel-wound dressing for treating a tunnel wound or a fistula, the
reduced-pressure, tunnel-wound dressing comprising:

a cylindrical, shell bladder filled with a gas, wherein the cylindrical, shell bladder
has an exterior surface, a proximal end, and a distal end;

an open-cell-foam layer covering the exterior surface of the cylindrical, shell
bladder; and

wherein the distal end of the cylindrical, shell bladder is folded back into the
cylindrical, shell bladder to form a portion that is operable to unfurl when

subjected to reduced pressure.
30. The devices, systems, and methods shown or described herein.

31. A reduced-pressure, tunnel-wound dressing for treating a tunnel wound or a fistula, the
reduced-pressure, tunnel-wound dressing comprising:
a longitudinal core member formed from a closed-cell foam adapted to expand
under reduced pressure; and
a first longitudinal concentric member formed from a manifold material, wherein the
first longitudinal concentric member is concentrically disposed on a

circumference of the longitudinal core member.

32. The reduced-pressure, tunnel-wound dressing of claim 31, further comprising a second
longitudinal concentric member formed from a non-adherent material having a plurality of
apertures, wherein the second longitudinal concentric member is concentrically disposed
on a circumference of the first longitudinal concentric member and further covering the

distal end of the first longitudinal concentric member.
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33.

34.

35.

36.

37.

38.

39.

40.

The reduced-pressure, tunnel-wound dressing of claim 31 or claim 32, wherein the

manifold material comprises an open-cell foam.

The reduced-pressure, tunnel-wound dressing of any of claims 31 to 33, wherein the

second longitudinal concentric member comprises a faceted member.

The reduced-pressure, tunnel-wound dressing of claim any of claims 31 to 34, wherein the
reduced-pressure, tunnel-wound dressing has a lateral cross section on at least a portion of
its length wherein the longitudinal core member comprises between about 40% to about
95% of the lateral cross-sectional area and the first longitudinal concentric member

comprises between about 5% and about 60% of the lateral cross-sectional area.

The reduced-pressure, tunnel-wound dressing of any of claims 31 to 35, wherein the
reduced-pressure, tunnel-wound dressing is operable to expand under reduced pressure
such that the reduced-pressure, tunnel-wound dressing goes from an initial diameter D; to a

second diameter D,, where D, is greater than or equal to 101% D;.

The reduced-pressure, tunnel-wound dressing of any of claims 31 to 35, wherein the
reduced-pressure, tunnel-wound dressing is operable to expand under reduced pressure
such that the reduced-pressure, tunnel-wound dressing goes from an initial diameter D; to a

second diameter D,, where D, is greater than or equal to 105% D;.

The reduced-pressure, tunnel-wound dressing of any of claims 31 to 37, further comprising
a semi-rigid inner core member for providing additional rigidity to the reduced-pressure,

tunnel-wound dressing.

The reduced-pressure, tunnel-wound dressing of any of claims 31 to 38, further comprising
a plurality of liquid conduits disposed inboard of the second longitudinal concentric

member.

A reduced-pressure, tunnel-wound dressing for treating a tunnel wound or a fistula, the
reduced-pressure, tunnel-wound dressing comprising:
a longitudinal core member formed from a manifold material and operable to
compress under reduced pressure greater than a first threshold;

a first longitudinal concentric member formed from a closed-cell foam, wherein the
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first longitudinal concentric member is concentrically disposed on a
circumference of the longitudinal core member, and wherein the first
longitudinal concentric member is operable to expand under reduced
pressure greater than the first threshold; and

a plurality of fluid conduits in the first longitudinal concentric member fluidly

coupled to the longitudinal core member.

41. The reduced-pressure, tunnel-wound dressing of claim 40, further comprising a second
longitudinal concentric member, wherein the second longitudinal concentric member is
concentrically disposed on a circumference of the first longitudinal concentric member and
further covering the distal end of the first longitudinal concentric member, wherein the

fluid conduits are fluidly coupled to the second longitudinal concentric member.

42. The reduced-pressure, tunnel-wound dressing of claim 41, wherein the second longitudinal

concentric member is formed from a non-adherent material having a plurality of apertures.

43. The reduced-pressure, tunnel-wound dressing of any of claims 40 to 42, wherein the
reduced-pressure, tunnel-wound dressing is operable to expand under reduced pressure
such that the reduced-pressure, tunnel-wound dressing goes from an initial diameter D; to a

second diameter D,, where D, is greater than or equal to 101% D;.

44. A reduced-pressure, tunnel-wound dressing for treating a tunnel wound or a fistula, the
reduced-pressure, tunnel-wound dressing comprising:

a cylindrical, shell bladder filled with a gas, wherein the cylindrical, shell bladder
has an exterior surface, a proximal end, and a distal end;

an open-cell-foam layer covering the exterior surface of the cylindrical, shell
bladder;

wherein the distal end of the cylindrical, shell bladder is folded back into the
cylindrical, shell bladder to form a portion that is operable to unfurl when

subjected to reduced pressure.

45. A reduced-pressure system for treating a tunnel wound or fistula on a patient, the system
comprising:

a reduced-pressure, tunnel-wound dressing according to any of claims 31 to 44;
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a drape for covering a portion of the patient’s skin to form a sealed space over the
reduced-pressure, tunnel-wound dressing; and
a reduced-pressure source fluidly coupled to the reduced-pressure, tunnel-wound

dressing.
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