
TITLE OF THE INVENTION CATHETER/FILAMENT STYLE DEVICE
AND METHODS FOR TREATMENT OF WOUNDS BENEATH THE
SURFACE OF THE SKIN CROSS-REFERENCE TO RELATED
APPLICATIONS [0001] This application claims the
benefit of U.S. Provisional Application No.
61/052,867, filed May 13, 2008, which is hereby
incorporated by reference. BACKGROUND OF THE INVENTION
1. Field of the Invention [0002] The present invention
relates generally to reduced pressure treatment
systems and in particular to a system and method for
providing a filament to a tissue site and applying
reduced pressure to the tissue site through a filament
mass formed by the filament. 2. Description of Related
Art [0003] Clinical studies and practice have shown
that providing a reduced pressure in proximity to a
tissue site augments and accelerates the growth of new
tissue at the tissue site. The applications of this
phenomenon are numerous, but one particular
application of reduced pressure has involved treating
wounds. This treatment (frequently referred to in the
medical community as "negative pressure wound
therapy," "reduced pressure therapy," or "vacuum
therapy") provides a number of benefits, including
migration of epithelial and subcutaneous tissues,
improved blood flow, and micro-deformation of tissue
at the wound site. Together these benefits result in
increased development of granulation tissue and faster
healing times. Typically, reduced pressure is applied
to tissue through a porous pad or other manifold
device.SUMMARY [0004] The problems presented by
existing reduced pressure systems are solved by the
systems and methods of the illustrative embodiments
described herein. In one illustrative embodiment, a
reduced pressure treatment system includes a filament
delivery conduit having a distal end positioned at a
subcutaneous tissue site of a patient and a proximal
end positioned extracorporeal to the patient. A
continuous filament is positioned in the filament
delivery conduit such that one end of the continuous
filament extends from the proximal end of the filament
delivery conduit and another end of the continuous
filament extends from the distal 



end of the filament delivery conduit. The continuous
filament forms a filament mass adjacent the tissue
site. A reduced pressure delivery conduit is adapted
to fluidly communicate with a reduced pressure source
and the filaments mass to deliver a reduced pressure
to the tissue site through the filament mass. [0005]
In another illustrative embodiment, a reduced pressure
treatment system is provided and includes a catheter
having a distal end adapted to be positioned at a
subcutaneous tissue site. A bioabsorbable filament is
deliverable to the tissue site through a lumen of the
catheter such that a filament mass is formed at the
tissue site by the bioabsorbable filament. A reduced
pressure delivery conduit is adapted to fluidly
communicate with a reduced pressure source and the
filaments mass to deliver a reduced pressure to the
tissue site through the filament mass. [0006] In still
another illustrative embodiment, a reduced pressure
treatment system includes a continuous monofilament
formed into a filament mass and positioned at a tissue
site. The reduced pressure treatment system further
includes a reduced pressure source in fluid
communication with the filament mass to deliver a
reduced pressure to the tissue site. [0007] In yet
another illustrative embodiment, a reduced pressure
treatment system includes a continuous monofilament
forming a filament mass and positioned at a tissue
site. The reduced pressure treatment system further
includes a reduced pressure delivery conduit in fluid
communication with the filament mass and adapted to be
fluidly connected to a reduced pressure source to
deliver a reduced pressure to the tissue site. [0008]
In another illustrative embodiment, a method for
promoting new tissue growth at a subcutaneous tissue
site of a patient includes positioning a distal end of
a catheter adjacent the subcutaneous tissue site. A
filament is advanced through a lumen of the catheter
to the tissue site to form a filament mass at the
tissue site, and a reduced pressure is applied to the
filament mass at the tissue site.[0009] Other objects,
features, and advantages of the illustrative
embodiments will become apparent with reference to the
drawings and detailed description that follow. BRIEF
DESCRIPTION OF THE DRAWINGS [0010] FIG. 1 illustrates
a partial cross-sectional side view of a reduced
pressure 



treatment system according to an illustrative
embodiment, the reduced pressure treatment system
having a catheter for delivering a filament to a
tissue site; [0011] FIGS. 2A-2D depict partial
cross-sectional side views of a needle, guide wire,
dilator, and sheath to assist in delivering the
catheter of FIG. 1 to the tissue site; [0012] FIGS.
3A-3D illustrate partial cross-sectional side views of
a filament feeding system according to an illustrative
embodiment, the filament feeding system being used to
deliver the filament of FIG. 1 through the catheter to
the tissue site; [0013] FIG. 4 depicts a
cross-sectional view of the catheter of FIG. 1 taken
at 4-4; [0014] FIGS. 5A and 5B illustrate
cross-sectional views of the catheter of FIG. 1 and
embodiments showing how the filament may be pre-kinked
or positioned prior to advancement through the
catheter; [0015] FIG. 6 depicts a method of promoting
new tissue growth at a tissue site according to an
illustrative embodiment; and [0016] FIG. 7 illustrates
a method of promoting new tissue growth at a tissue
site according to an illustrative embodiment.DETAILED
DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS [0017] In the
following detailed description of several illustrative
embodiments, reference is made to the accompanying
drawings that form a part hereof, and in which is
shown by way of illustration specific preferred
embodiments in which the invention may be practiced.
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 avoid detail not necessary to enable
those skilled in the art to practice the embodiments
described herein, the description may omit certain
information known to those skilled in the art. The
following detailed description is, therefore, not to
be taken in a limiting sense, and the scope of the
illustrative embodiments are defined only by the
appended claims. [0018] The term "reduced pressure" as
used herein 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 be less than a
hydrostatic pressure associated with tissue at the
tissue site. Although the terms "vacuum" and "negative
pressure" may be used to describe the pressure applied
to the tissue site, the actual pressure reduction
applied to the tissue site may be significantly less
than the pressure reduction normally associated with a
complete vacuum. Reduced pressure may initially
generate fluid flow in the area of the tissue site. As
the hydrostatic pressure around the tissue site
approaches the desired reduced pressure, the flow may
subside, and the reduced pressure is then maintained.
Unless otherwise indicated, values of pressure stated
herein are gauge pressures. Similarly, references to
increases in reduced pressure typically refer to a
decrease in absolute pressure, while decreases in
reduced pressure typically refer to an increase in
absolute pressure. [0019] The term "tissue site" as
used herein refers to a wound or defect located on or
within any tissue, including but not limited to, bone
tissue, adipose tissue, muscle tissue, neural tissue,
dermal tissue, vascular tissue, connective tissue,
cartilage, tendons, or ligaments. The term "tissue
site" may further refer to areas of any tissue that
are not necessarily wounded or defective, but are
instead areas in which it is desired to add or promote
the growth of additional tissue. For example, reduced
pressure tissue treatment may be used in certain
tissue areas to grow additional tissue that may be
harvested and transplanted to another tissue
location.[0020] The systems described herein consist
of components that enable delivery of a filament to a
tissue site and permit application of reduced pressure
to the tissue site through a filament mass formed by
the filament. Delivery of the filament and reduced
pressure may be accomplished by the use of one or more
lumens or conduits. Each lumen may be single or
multi-purpose. The lumens may be part of simple
catheters or other devices that can be advanced to the
tissue site either separately or together. The lumens
within a particular catheter may be arranged parallel,
skewed, or coaxial to one another. The cross-sectional
shape of the lumens may be circular or any
non-circular shape. Optionally, each lumen may be used
for venting or purging purposes, for filament delivery
or removal, for lavage or other fluid delivery, or for
delivery of suction or reduced pressure. When
appropriate (e.g. when 



exposed to vacuum during therapy), each lumen may
include means for sealing against negative pressure
such as a septum, plug or cap. Such means may include
means to seal around filaments or other structures
similar to those known in the hemostatic introducer
art. [0021] Referring to FIGS. 1 and 2, a reduced
pressure treatment system 100 according to an
illustrative embodiment includes a filament delivery
conduit 104 having a distal end 108 adapted to be
positioned at a tissue site 112 of a patient 114 and a
proximal end 116 that is positioned extracorporeal to
the patient. A filament 120, which in the embodiment
illustrated in FIG. 1 is a single, continuous,
elongated material, is positioned in the filament
delivery conduit 104 such that one end 122 of the
filament 120 extends from the proximal end 116 of the
filament delivery conduit 104 and another end 124 of
the filament 120 extends from the distal end 108 of
the filament delivery conduit 104. In another
embodiment, the filament 120 may be discontinuous and
include several separate and unconnected filaments
that may be delivered to the tissue site 112 through
the filament delivery conduit 104. The filament
delivery conduit 104 provides a protected and
preferably unobstructed pathway for the filament 120
to be delivered to the tissue site 112. At the tissue
site 112, the filament 120 forms into a filament mass
128 as the filament 120 is advanced through the
filament conduit 104. The filament mass 128 is
positioned adjacent the tissue site 112. In one
embodiment, the tissue site 112 is subcutaneous and a
void 132 is present adjacent the tissue site 112.
Preferably, the filament mass 128 is positioned within
the void 132. [0022] The reduced pressure treatment
system 100 further includes a reduced pressure
delivery conduit 136 that is adapted to fluidly
communicate with a reduced pressure source 140 and the
filament mass 128 such that a reduced pressure is
delivered to the tissue site 112 through the filament
mass 128. In the embodiment illustrated in FIG. 1,
both thereduced pressure delivery conduit 136 and the
filament delivery conduit 104 are part of a catheter
142 that may include one or more lumens. In one
embodiment, a distal portion 141 of the catheter 142
may include a single lumen that is branched into
separate lumens in proximal portions 143 of the
catheter 142 at bifurcation 146. Alternatively,
separate lumens may be provided in the distal portion
141 of the catheter 142 to keep separate the functions
of each lumen. In FIG. 4, a cross-section of the
distal portion 141 according to one embodiment 



illustrates three distinct and separate lumens 145,
147, and 149, two of which are circular in
cross-section and another of which is D-shaped in
cross-section. Lumen 145 may be used as the filament
delivery conduit 104 to deliver the filament 120 to
the tissue site 112. Lumen 149 may be used as the
reduced pressure delivery conduit 136 to deliver
reduced pressure to the tissue site. Lumen 147 may be
used either for venting or purging purposes, or for
lavage or other fluid delivery. [0023] In one
embodiment, separate catheters having separate lumens
may be independently or simultaneously delivered to
the tissue site to serve as the filament delivery
conduit 104 and reduced pressure delivery conduit 136.
[0024] The catheters described herein may be
constructed from any of a number of materials well
known in the art, including without limitation
polyethylene, nylon and nylon blends, polyurethane,
vinyl, silicone and fluoropolymers. Catheter materials
may be any materials with a Shore durometers of 30A to
75D. In certain embodiments the catheter(s) will be
made from Shore durometers of 80A to 65D, and in other
embodiments from Shore 55D to 65D. Optionally the
catheters may be coated with materials well known in
the art. In some embodiments the internal lumen may be
coated with a hydrogel for reduced friction and/or
heparin for reduced thrombogenicity. In some
embodiments the exterior may be coated with an
antibiotic to reduce the risk of infection. [0025] In
the embodiment illustrated in FIG. 1, the reduced
pressure source 140 is an electrically-driven vacuum
pump. In another implementation, the reduced pressure
source 140 may instead be a manually-actuated or
manually-charged pump that does not require electrical
power, or any other type of reduced pressure pump. In
still another embodiment, the reduced pressure source
140 may be a wall suction port such as are available
in hospitals and other medical facilities. The reduced
pressure source 140 may be housed within or used in
conjunction with a reduced pressure treatment unit
144, which may also contain sensors, processing units,
alarm indicators, memory, databases, software, display
units, and user interfaces that further facilitate the
application of reduced pressure treatment to the
tissue site112. In one example, a sensor or switch
(not shown) may be disposed at or near the reduced
pressure source 140 to determine a source pressure
generated by the reduced pressure source 



140. The sensor may communicate with a processing unit
that monitors and controls the reduced pressure that
is delivered by the reduced pressure source 140.
[0026] Delivery of reduced pressure to the filament
mass 128 and tissue site 112 encourages new tissue
growth by maintaining drainage of exudate from the
tissue site, increasing blood flow to tissues
surrounding the tissue site, and creating microstrain
at the tissue site. A canister 148 may be fluidly
connected between the reduced pressure source 140 and
the tissue site 112 to collect exudate and other
fluids drawn from the tissue site 112 and void 132 by
the reduced pressure source 140. [0027] In one
embodiment, the filament 120 may be constructed from
bioresorbable materials that do not have to be removed
from a patient's body following reduced pressure
treatment. Suitable bioresorbable materials may
include, without limitation, a polymeric blend of
polylactic acid (PLA) and polyglycolic acid (PGA). The
polymeric blend may also include, without limitation,
polycarbonates, polyfumarates, and capralactones. The
filament 120 and filament mass 128 may further serve
as a scaffold for new cell-growth, or a scaffold
material may be used in conjunction with the filament
120 to promote cell-growth. A scaffold is a substance
or structure used to enhance or promote the growth of
cells or formation of tissue, such as a
three-dimensional porous structure that provides a
template for cell growth. Illustrative examples of
scaffold materials include calcium phosphate,
collagen, PLA/PGA, coral hydroxy apatites, carbonates,
or processed allograft materials. In other
embodiments, the filament 120 may be constructed from
a non-bioresorbable material. This material may be a
monofilament, woven or braided. Suitable material may
include, without limitation, polypropylene, polyester,
fluoropolymers, polyurethanes and nylons. [0028] The
filament mass 128 of the reduced pressure treatment
system 100 is a folded or tangled mass formed as the
filament 120 is placed at the tissue site 112. While
the filament 120 could be placed within the void 132
in an orderly fashion causing the filament 120 to fold
in a predictable manner, in most instances it is
desirable to allow the filament 120 to randomly kink
and fold as it is placed within the void 132. The
filament mass 128 may be any size, shape, or
thickness, but when used to treat a subcutaneous
tissue site, the boundaries 



of the filament mass 128 are likely defined by the
void 132. [0029] The filament mass 128 is adapted to
contact the tissue site 112. The filament mass 128 may
be partially or fully in contact with the tissue site
112 being treated. When thetissue site 112 is a wound,
the filament mass 128 may partially or fully fill the
wound. The filament mass 128 acts as a distribution
manifold, allowing reduced pressure to be distributed
to the tissue site 112 through voids and other spaces
that exist within the filament mass 128. These voids
and spaces are present in the filament mass 128 due to
the loosely-packed nature of the filament 120 in the
filament mass 128. When the filament 120 is more
tightly-packed, and thus has a greater "density"
within the filament mass 128, the volume of voids and
spaces within the filament mass 128 is typically less.
The volume of the voids and spaces can be increased or
decreased depending on a particular tissue site and
the amount of reduced pressure that is desired. [0030]
The "density" of the filament mass will also affect
the ability of the filament 120 to resist collapse of
the void 132 when reduced pressure is applied. Since
the void 132 is substantially sealed when reduced
pressure is applied, the tissue surrounding the void
132 will typically approximate, resulting in a
contraction of the void 132. While some contraction is
acceptable, the filament mass 128 may aid in
preventing complete collapse of the void 132, which
allows continued distribution of reduced pressure to
the tissue site 112. When the filament mass 128 has a
higher density, the filament mass 128 is better able
to resist collapse of the void 132. [0031] The
filament mass 128 also assists in promoting tissue
growth at the tissue site 112 by inducing microstrain
at the tissue site 112. As reduced pressure is
applied, the tissue site 112 and filament mass 128 are
pulled into closer contact with one another, which
generates microstrain at the cellular level of the
tissue site 112 as the tissue contacts the filaments
120 of the filament mass 128. It is believed that the
kinks, twists, and folds of the filament 120 in the
filament mass 128 create corners and edges that better
enable the filament mass to create microstrain at the
tissue site 112. [0032] If the filament mass 128 is
positioned adjacent a tissue site that is an open,
non-subcutaneous wound, a cover (not shown), or drape,
may be positioned over the filament 



mass 128 and tissue site to maintain reduced pressure
beneath the cover at the tissue site. The cover may
extend beyond a perimeter of the tissue site and may
include an adhesive or bonding agent on the cover to
secure the cover to tissue adjacent the tissue site.
Alternatively, a sealing layer such as a hydrogel
material may be positioned between the cover and the
tissue to improve sealing of the cover at the tissue
site. [0033] When the filament mass 128 is positioned
at a subcutaneous tissue site such as tissue site 112
of FIG. 1, the use of a cover to seal the void 132 to
maintain reducedpressure at the tissue site 112 may
not be necessary since the void 132 is substantially
sealed from ambient by the presence of the patient's
own tissue around the void 132. It may be desired,
however, to seal around the catheter 142 where the
catheter enters the patient. Such sealing may be
accomplished by positioning a drape or cover around
the catheter 142 where the catheter 142 enters the
patient's skin. Alternatively, a suture or adhesive
may be placed in this location to better seal around
the catheter 142. [0034] Referring to FIGS. 2A-2D, the
reduced pressure treatment system 100 may include
additional components to assist in guiding and
delivering the filament 120 to the tissue site 112. In
FIG. 2A, a needle 210 is inserted through skin 214 of
the patient and guided to the void 132 adjacent the
tissue site 112. The void 132 may be located in or
surrounded by any type of tissue beneath the skin 214,
thus, it may be required to guide the needle 210
through several layers or types of tissue. The
advancement of the needle 210 to the void 132 may be
monitored or guided by ultrasound, x-ray, fluoroscopic
guidance, or other monitoring or guidance techniques.
While the needle 210 of FIG. 2A is illustrated with a
syringe 218 attached, the presence of the syringe 218
is optional. If a syringe 218 is attached to the
needle 201, the syringe 218 is preferably removed from
the needle 210 after insertion to allow direct access
to a lumen that passes through the needle 210. [0035]
Referring more specifically to FIG. 2B, a guide wire
222 is advanced through the lumen of the needle 210 to
the void 132. In one embodiment, the guide wire 222
includes a common configuration of a core covered by a
coil to provide additional flexibility. Alternatively,
the guide wire 222 may include a less flexible
configuration, such as with a stylet or mandrel. The
guide wire 222 may be inserted into the lumen by a
wire storage device 



226. Like the needle 210, the guide wire may be
monitored or guided by x-ray, fluoroscopic guidance,
or other monitoring or guidance techniques. After
delivering an end of the guide wire 222 to the void
132, the needle 210 may be withdrawn from the void 132
and removed from the guide wire 222. [0036] The stylet
or mandrel style of guide wire 222 may optionally be
made of material of sufficient strength for the wire
222 to be pushed into and through tissues of the body.
In one embodiment, the interior diameter of the lumen
of the needle 210 and the diameter of the guide wire
222 are sized such that the guide wire 222 can be
advanced through the needle 210 without any undue
pressure caused by friction. In another embodiment the
guide wire can have sufficient stiffness to not
require use of a needle. In this case the distal tip
of the guide wire includes a sharp trocar or other
style tip.[0037] Referring to FIG. 2C, a dilator 232
and a sheath 236 may be advanced along the guide wire
222 to the void 132. While illustrated together, the
dilator 232 could be used separately to assist in
dilating or dissecting tissue along the guide wire 222
to allow insertion of the sheath 236, or in another
embodiment, direct insertion of the catheter 142. The
dilator 232 preferably includes a tapered tip 240 to
assist in dilating tissue. In the embodiment shown in
FIG. 2C, the sheath 236 is positioned coaxially over
the dilator 232 and is advanced to the tissue site 112
simultaneously with the dilator 232. In one
embodiment, the wall thickness of the sheath 236 is
relatively thin to prevent unnecessary dilation or
damage to tissue as the dilator 232 and sheath 236 are
inserted. The wall thickness of the sheath 236 may in
one embodiment be 0.020 inches or less. Following
advancement of the sheath 236 to the void 132, the
dilator 232 may be removed by withdrawing the dilator
232 along with the guide wire 222 from the patient.
[0038] Referring more specifically to FIG. 2D, the
catheter 142 may be introduced to the void 132 by
advancing the catheter 142 through a lumen of the
sheath 236. After the distal portion 141 of the
catheter 142 has been delivered to the void 132, the
sheath 236 may be removed. In one embodiment, the
sheath 236 is a peel or tear-away sheath that is
capable of being split or torn apart from the catheter
142 after the sheath 236 is withdrawn from the
patient. By having a tear-away configuration, a
medical professional is able to more easily 



remove the sheath 236 from around the catheter 142. In
other embodiments the sheath may be left in place to
create an annular lumen between the sheath and
catheter, to facilitate catheter exchange and/or to
serve as a vacuum transmitting lumen after withdrawal
of the filament delivery catheter. [0039] Following
placement of the catheter 142 at the tissue site 112,
the filament 120 is capable of being delivered to the
tissue site 112 through a lumen of the catheter 142
such as the filament delivery conduit 104. Multiple
systems and methods are capable of delivering the
filament 120 to the tissue site 112. Referring to
FIGS. 3A-3D, in one embodiment, the reduced pressure
treatment system 100 may include a filament feeding
system 312. The filament feeding system 312 includes a
first tube 316 and a second tube 320. Both the first
tube 316 and the second tube 320 include passages
through which the filament 120 may be advanced. The
first tube 316 includes an outer diameter that is
slightly less than an inner diameter of the second
tube 320. The relative diameters of the tubes 316, 320
allow the first tube 316 to be telescopically received
by the passage of the second tube 320. A gripper
member 324 having a passage 328 is operably associated
with the second tube 320 andis capable of being moved
between an open position illustrated in FIG. 3A and a
closed, or gripping, position illustrated in FIG. 3B.
In the open position, the size of the passage 328 is
such that the filament 120 is permitted to freely pass
through the passage 328. In the closed position, the
size of the passage 328 is such that the gripper
member 324 grips the filament 120 and prevents free
movement of the filament 120 through the passage 328.
As discussed below, diameters of lumens are selected
to balance frictional resistance to advancement of a
kinked fiber with the need to keep the fiber aligned
with the axis of the lumen and avoid the fiber folding
over within the lumen. [0040] In operation, the
filament feeding system 312 is arranged such that one
end of the first tube 316 is placed within the passage
of the second tube 320. The filament 120 is fed though
the gripper passage 328 and through both the first
tube 316 and the second tube 320 (see FIG. 3A). The
gripper member 324 is then moved to the closed
position to grip the filament 120 (see FIG. 3B). The
second tube 320 is advanced along the first tube 316
by an advancement distance 332. As the second tube 320
advances, the filament 120 also advances 



through the first tube 316 by the advancement distance
332. Preferably, the inner diameter of the first tube
316 and second tube 320 is small enough and the
stiffness of the filament 120 is great enough that the
filament 120 is prevented from binding within the
passages of the first and second tubes 316, 320. After
moving the second tube 320 onto the first tube 316 as
illustrated in FIG. 3C, the gripper member 324 is
allowed to return to the open position, and the second
tube 320 is retracted from the first tube 316 as
illustrated in FIG. 3D. As the second tube 320 is
retracted, the filament 120 remains stationary
relative to the first tube 316. The movement of the
second tube 320, gripper member 324, and filament 120
as shown in FIGS. 3A-3D is repeated to continue the
advancement of the filament 120. [0041] In one
embodiment, the first tube 316 is a conduit separate
from the catheter 142 that may be placed within the
filament delivery conduit 104 or the catheter 104 to
assist in advancing the filament 120 to the tissue
site 112. In another embodiment, the first tube 316
may be the catheter 142 with the passage or lumen of
the catheter 142 being the filament delivery conduit
104. [0042] While the filament feeding system 312
provides a quick and effective means of delivering the
filament 120 to the tissue site 112, the filament 120
may be delivered to the tissue site 112 by any means
convenient to the medical professional. In one
embodiment, the filament 120 may be hand-fed or
manually advanced through the filament delivery
conduit104. In another embodiment, a reel may be
attached to the proximal portion 143 of the catheter
142 to quickly dispense and deliver the filament 120
to the tissue site 112. [0043] In yet another
alternate embodiment, the catheter 142 includes means
for cutting the filament 120 after the filament 120
has been deployed at the tissue site 112. Such means
may include, for example, cutting edges or sharp edges
located with the catheter 142. [0044] Referring to
FIGS. 5A and 5B, in one embodiment, the filament 120
may be advanced to the tissue site 112 as a single,
continuous filament. In another embodiment, the
filament 120 may include multiple, individual
filaments that may be advanced separately or
simultaneously to the tissue site 112. The filament
120 may be pre-kinked before being advanced through
the catheter 142 to facilitate the filament "balling"
or "tangling" to form the filament mass 128. Kinking
may optionally include regular (repeating) or
irregular (variable) 



patterns of kink orientation. Kinking may optionally
be in a single plane or multi-planar. Once the
filament 120 is pre-kinked, it may be advanced through
the lumen of the catheter 142, as illustrated in FIG.
5A. The diameters of the filament lumen is selected to
balance frictional resistance to advancement of a
kinked fiber with the need to keep the fiber aligned
with the axis of the lumen and avoid the fiber folding
over within the lumen. This is generally accomplished
by maintaining lumen diameter to keep the angle
between the filament and lumen wall at less than 45
degrees. A non-kinked filament will align
substantially parallel with the lumen wall
(effectively a 0 degree angle). As the filament 120 is
released from the catheter 142, the filament 120
relaxes to begin forming loops, zigzags, waves,
crinkles, corkscrews, or other random shapes and
positions as illustrated in FIG. 5B. Further, as the
distal end of the filament 120 releases from the
catheter 142, it may assume or be formed into a
pigtail tip to avoid puncture of the tissue site
walls, as illustrated in FIG. 5A. As the filament 120
continues to advance into the void 132 adjacent the
tissue site 112, the kinks and turns in the filament
120 facilitate the formation of the filament mass 128
by balling or tangling, to fill the void 132 as
illustrated in FIG. 5B. [0045] Referring to FIG. 6, a
method 610 for promoting new tissue growth at a
subcutaneous tissue site of a patient optionally
includes delivering a needle to the tissue site at
614. At 616, as the needle is delivered, the position
of the needle is monitored until a tip of the needle
reaches the tissue site. A guide wire is delivered
through a lumen of the needle to the tissue site at
618. If a needle is not used prior to insertion of the
guide wire, a relatively stiff, pointed guide wire may
be advanced directly to the tissue site. The placement
and guidance of the guide wire may be monitored by the
means described previously formonitoring the placement
of the needle. A sheath and dilator are advanced over
the guide wire to the tissue site at 622. At 626, the
dilator is removed, and a catheter is delivered
through the sheath to the tissue site at 630. When the
catheter is positioned at the tissue site, a filament
may be advanced, as illustrated at 634, through a
lumen of the catheter to the tissue site to form a
filament mass at the tissue site. At 638, a reduced
pressure is applied to the filament mass at the tissue
site. Optionally, following reduced pressure
treatment, the filament may be removed from the tissue
site, as illustrated at 642, or may be left at the
tissue site to bioabsorb 



as illustrated at 646. [0046] It should be apparent
from the foregoing that an invention having
significant advantages has been provided. While the
invention is shown in only a few of its forms, it is
not just limited but is susceptible to various changes
and modifications without departing from the spirit
thereof.CLAIMS We claim: Claim 1. A reduced pressure
treatment system comprising: a filament delivery
conduit having a distal end positioned at a
subcutaneous tissue site of a patient and a proximal
end positioned extracorporeal to the patient; a
continuous filament positioned in the filament
delivery conduit such that one end of the continuous
filament extends from the proximal end of the filament
delivery conduit and another end of the continuous
filament extends from the distal end of the filament
delivery conduit, the continuous filament forming a
filament mass adjacent the tissue site; and a reduced
pressure delivery conduit adapted to fluidly
communicate with a reduced pressure source and the
filaments mass to deliver a reduced pressure to the
tissue site through the filament mass. Claim 2. The
reduced pressure treatment system of claim 1 further
comprising: a guide wire having an end positionable at
the tissue site; wherein the filament delivery conduit
is a lumen of a catheter; and wherein the catheter is
advanced to the tissue site over the guide wire. Claim
3. The reduced pressure treatment system of claim 1
further comprising: a guide wire having an end
positionable at the tissue site; a sheath and dilator
capable of being advanced over the guide wire to the
tissue site; wherein the filament delivery conduit is
a lumen of a catheter; and wherein the catheter is
advanced to the tissue site through the sheath
following removal of the guide wire and the dilator.
Claim 4. The reduced pressure treatment system of
claim 3 further comprising: 



a needle capable of being advanced to the tissue site
prior to positioning of the guide wire, the guide wire
being delivered to the tissue site through a lumen of
the needle. Claim 5. The reduced pressure treatment
system of claim 1, wherein the reduced pressure
delivery conduit is the filament delivery
conduit.Claim 6. The reduced pressure treatment system
of claim 1, wherein the filament delivery conduit is a
first lumen of a catheter and the reduced pressure
delivery conduit is a second lumen of the catheter.
Claim 7. The reduced pressure treatment system of
claim 1, wherein filament delivery conduit and the
reduced pressure delivery conduit are separate
catheters. Claim 8. The reduced pressure treatment
system of claim 1, wherein the filament is a
monofilament. Claim 9. The reduced pressure treatment
system of claim 1, wherein the filament is a plurality
of braided fibers. Claim 10. The reduced pressure
treatment system of claim 1, wherein the filament mass
is positioned in a void adjacent the tissue site.
Claim 11. The reduced pressure treatment system of
claim 1, wherein the filament is capable of being
removed from the tissue site by pulling on the end of
the filament extending from the proximal end of the
filament delivery conduit. Claim 12. A reduced
pressure treatment system comprising: a catheter
having a distal end adapted to be positioned at a
subcutaneous tissue site; a bioabsorbable filament
deliverable to the tissue site through a lumen of the
catheter such that a filament mass is formed at the
tissue site by the bioabsorbable filament; and a
reduced pressure delivery conduit adapted to fluidly
communicate with a reduced pressure source and the
filaments mass to deliver a reduced pressure to the
tissue site through the filament mass. Claim 13. The
reduced pressure treatment system of claim 12, wherein
a durometer of the catheter is between the range of 80
Shore A and 65 Shore D. 



Claim 14. The reduced pressure treatment system of
claim 12, wherein the catheter is reinforced and a
durometer of the catheter is between 30 and 70 Shore
A. Claim 15. The reduced pressure treatment system of
claim 12 further comprising: a guide wire having an
end positionable at the tissue site; andwherein the
catheter is advanced to the tissue site over the guide
wire. Claim 16. The reduced pressure treatment system
of claim 12 further comprising: a guide wire having an
end positionable at the tissue site; a sheath and
dilator capable of being advanced over the guide wire
to the tissue site; and wherein the catheter is
advanced to the tissue site through the sheath
following removal of the guide wire and the dilator.
Claim 17. The reduced pressure treatment system of
claim 16 further comprising: a needle capable of being
advanced to the tissue site prior to positioning of
the guide wire, the guide wire being delivered to the
tissue site through a lumen of the needle. Claim 18.
The reduced pressure treatment system of claim 12,
wherein the lumen of the catheter serves as the
reduced pressure delivery conduit. Claim 19. The
reduced pressure treatment system of claim 12, wherein
the reduced pressure delivery conduit is a second
lumen of the catheter. Claim 20. The reduced pressure
treatment system of claim 12, wherein the reduced
pressure delivery conduit is a second catheter capable
of being positioned at the tissue site. Claim 2 1. The
reduced pressure treatment system of claim 12, wherein
the filament is a monofilament. Claim 22. The reduced
pressure treatment system of claim 12, wherein the
filament is continuous. Claim 23. The reduced pressure
treatment system of claim 12, wherein the filament
remains at the tissue site following cessation of
reduced pressure treatment. Claim 24. The reduced
pressure treatment system of claim 12, wherein the
filament mass is positioned in a void adjacent the
tissue site. 



Claim 25. A reduced pressure treatment system
comprising: a continuous monofilament formed into a
filament mass and positioned at a tissue site; anda
reduced pressure source in fluid communication with
the filament mass to deliver a reduced pressure to the
tissue site. Claim 26. The reduced pressure treatment
system of claim 25, wherein the tissue site is
subcutaneous and the reduced pressure treatment system
further comprises: a filament delivery conduit having
a distal end adapted to be positioned at the tissue
site. Claim 27. The reduced pressure treatment system
of claim 25, wherein the tissue site is subcutaneous
and the reduced pressure treatment system further
comprises: a guide wire having an end positionable at
the tissue site; a sheath and dilator capable of being
advanced over the guide wire to the tissue site; a
catheter capable of being advanced to the tissue site
through the sheath following removal of the guide wire
and the dilator, the catheter having at least one
lumen to deliver the continuous monofilament to the
tissue site. Claim 28. The reduced pressure treatment
system of claim 25 further comprising: a reduced
pressure delivery conduit providing fluid
communication between the reduced pressure source and
the tissue site. Claim 29. The reduced pressure
treatment system of claim 28, wherein the continuous
monofilament is delivered to the tissue site through
the reduced pressure delivery conduit. Claim 30. The
reduced pressure treatment system of claim 28 further
comprising: a filament delivery conduit to deliver the
continuous monofilament to the tissue site; and
wherein the filament delivery conduit and the reduced
pressure delivery conduit are separate catheters.
Claim 31. The reduced pressure treatment system of
claim 25, wherein the continuous monofilament is
bioabsorbable and remains at the tissue site following
cessation of reduced pressure treatment. 



Claim 32. The reduced pressure treatment system of
claim 25, wherein the continuous monofilament is
removed from the tissue site following cessation of
reduced pressure treatment.Claim 33. The reduced
pressure treatment system of claim 25, wherein the
filament mass is positioned in a void adjacent the
tissue site. Claim 34. A reduced pressure treatment
system comprising: a continuous monofilament forming a
filament mass and positioned at a tissue site; and a
reduced pressure delivery conduit in fluid
communication with the filament mass and adapted to be
fluidly connected to a reduced pressure source to
deliver a reduced pressure to the tissue site. Claim
35. The reduced pressure treatment system of claim 34,
wherein the tissue site is subcutaneous and the
reduced pressure treatment system further comprises: a
filament delivery conduit having a distal end adapted
to be positioned at the tissue site. Claim 36. The
reduced pressure treatment system of claim 34, wherein
the tissue site is subcutaneous and the reduced
pressure treatment system further comprises: a guide
wire having an end positionable at the tissue site; a
sheath and dilator capable of being advanced over the
guide wire to the tissue site; a catheter capable of
being advanced to the tissue site through the sheath
following removal of the guide wire and the dilator,
the catheter having at least one lumen to deliver the
continuous monofilament to the tissue site. Claim 37.
The reduced pressure treatment system of claim 34,
wherein the continuous monofilament is delivered to
the tissue site through the reduced pressure delivery
conduit. Claim 38. The reduced pressure treatment
system of claim 34 further comprising: a filament
delivery conduit to deliver the continuous
monofilament to the tissue site; and wherein the
filament delivery conduit and the reduced pressure
delivery conduit are separate catheters. Claim 39. The
reduced pressure treatment system of claim 34, wherein
the continuous 



monofilament is bioabsorbable and remains at the
tissue site following cessation of reduced pressure
treatment.Claim 40. The reduced pressure treatment
system of claim 34, wherein the continuous
monofilament is removed from the tissue site following
cessation of reduced pressure treatment. Claim 4 1.
The reduced pressure treatment system of claim 34,
wherein the filament mass is positioned in a void
adjacent the tissue site. Claim 42. A method for
promoting new tissue growth at a subcutaneous tissue
site of a patient, the method comprising: positioning
a distal end of a catheter adjacent the subcutaneous
tissue site; advancing a filament through a lumen of
the catheter to the tissue site to form a filament
mass at the tissue site; and applying a reduced
pressure to the filament mass at the tissue site.
Claim 43. The method of claim 42 wherein positioning a
distal end of a catheter adjacent the subcutaneous
tissue site further comprises: advancing a guide wire
to the tissue site, advancing a sheath and dilator
over the guide wire to the tissue site; removing the
dilator; and advancing the catheter through a lumen of
the sheath to the tissue site. Claim 44. The method of
claim 43 wherein advancing a guide wire to the tissue
site further comprises: delivering a needle to the
tissue site; and delivering the guide wire through a
lumen of the needle to the tissue site. Claim 45. The
method of claim 44, wherein the step of delivering a
needle to a tissue site further comprises: monitoring
the position of the needle until a tip of the needle
reaches the tissue site. Claim 46. The method of claim
42 wherein positioning a distal end of a catheter
adjacent the subcutaneous tissue site further
comprises: advancing a guide wire to the tissue site,
and 



advancing the catheter over the guide wire to the
tissue site.Claim 47. The method of claim 46 further
comprising: dilating tissue adjacent the guide wire
prior to advancing the catheter. Claim 48. The method
of claim 42, wherein applying a reduced pressure to
the filament mass at the tissue site further comprises
applying the reduced pressure through the lumen of the
catheter. Claim 49. The method of claim 42, wherein
applying a reduced pressure to the filament mass at
the tissue site further comprises applying the reduced
pressure through a second lumen of the catheter. Claim
50. The method of claim 42, wherein applying a reduced
pressure to the filament mass at the tissue site
further comprises applying the reduced pressure
through a conduit separate from the catheter. Claim
51. The method of claim 42, wherein the filament is
continuous. Claim 52. The method of claim 42, wherein
the filament is a monofilament. Claim 53. The method
of claim 42, wherein positioning a distal end of a
catheter adjacent the subcutaneous tissue site further
comprises positioning the distal end in a void
adjacent the tissue site. Claim 54. The method of
claim 42, wherein the an end of the filament is
pre-kinked before being advanced to the tissue site.
Claim 55. The method of claim 42, wherein said
filament is bioresorbable. Claim 56. The method of
claim 42 further comprising: removing the filament
from the tissue site through the lumen following
cessation of reduced pressure application. Claim 57.
The method of claim 42, wherein the durometer of the
catheter is between the range of 80 Shore A and 65
Shore D. Claim 58. The method of claim 42, wherein the
catheter is reinforced and the durometer of the
catheter is between 30 and 70 Shore A. 


