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(57) Abstract: Disclosed herein are implantable fistula treatment devices and related methods. In some embodiments, an anorectal
fistula treatment device may comprise a disc-shaped distal anchor comprising a concave side and a convex side, an outer edge re -
gion, an inner sealing region protruding from the concave side, and an attachment region configured for attachment to a connecting
member. The inner sealing region may have a greater thickness than at least a portion of the attachment region and the outer edge re -
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FISTULA TREATMENT DEVICES AND METHODS

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority benefit of United States provisional patent
application No. 61/498,449, filed on June 17, 2011, the content of which is hereby

incorporated by reference herein in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to medical apparatus and methods. More
specifically, the present invention relates to implantable devices for closing fistulas

and methods of using such devices.

BACKGROUND

[0003] Fistulas are a major cause of morbidity and mortality, as there are over one
hundred thousand cases of pathologic fistulas a year, which account for over ten
thousand deaths. They cost the healthcare system billions of dollars each year to

treat.

[0004] Fistulas are tissue-lined connections between body cavities and hollow
organs or between such cavities or organs and the surface of the body. The fistula
tract includes a void in the soft tissues extending from a primary fistula opening to a
blind ending or leading to one or more secondary fistula openings. Fistulas
frequently develop as a consequence of infections or accompany abscess
formations. Although some fistulas are purposely created for therapeutic purposes
such as tracheostomy tracts, gastric feeding tube tracts, or arteriovenous fistulas for
dialysis access, pathological fistulas are abnormal tracts that typically occur either
congenitally or form after surgery, surgery-related complications, or trauma. They

are most often open tracts that have epithelialized, endothelialized, or mucosalized.

[0005] Fistulas can form between almost any two-organ systems, or multiple
organs, or between different locations of the same organ. For example, they may
occur between internal organs and skin (enterocutaneous fistulas, gastrocutaneous
fistulas, anal fistulas, rectovaginal fistulas, colocutaneous fistulas, vesiclocutaneous

fistulas, intestinocutaneous fistulas, tracheocutaneous fistulas, bronchocutaneous
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fistulas, etc.) or between internal organs themselves (tracheal-esophageal fistulas,
gastrointestinal fistulas, colovesicular fistulas, palatal fistulas, etc.). Anal or
anorectal fistulas connect the anus and the rectum, and tend to be relatively short.

Fistulas may also form between blood vessels such as arteriovenous fistulas.

[0006] Although fistulas may form in many locations in the body, they are almost
universally highly morbid to patients and difficult for clinicians to treat. Some
treatment options may include surgery, while other treatment options may include
implantable devices designed to aid in the closure of the fistula. These devices,
however, may cause adverse immunological reactions in patients, may allow
leakage of fluid around them, or may result in contamination of the fistula tract.
There is a need in the art for an implantable device for closing a fistula that reduces
the chance of adverse immunological reactions, and the leakage of fluid through the
fistula tract, and that has a reduced likelihood of contaminating the fistula tract during

use.

SUMMARY

[0007] Disclosed herein are implantable fistula closure devices and related kits and
methods, especially for use in the treatment of anorectal fistulas. In some
embodiments, the anorectal fistula treatment device may comprise a disc-shaped
distal anchor comprising a concave side and a convex side, an outer edge region, an
inner sealing region protruding from the concave side, and an attachment region
configured for attachment to a connecting member, wherein the inner sealing region
has a greater thickness than at least a portion of the attachment region, and wherein
the outer edge region is oriented at an acute angle to the inner sealing region. The
distal anchor of the anorectal fistula treatment may have a tapered edge and the
outer edge region and inner sealing region may be configured to form separate seals
against tissue about a distal opening. The distal anchor of the anorectal treatment
device may have a diameter in a range of about 0.06” to about 0.09”. Additionally,
the outer edge region of the distal anchor may comprise an average thickness that is
in a range of about 0.005” and 0.03” and/or that is less than 10% of an outer
diameter of the distal anchor. In some embodiments, the outer edge region may
comprise an average thickness that is between about 3% and about 5% of the outer
diameter of the anchor. The outer edge region may also comprise a width that is in
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a range of about 0.01” and 0.3” and/or is within a range of about 5% and 45% of an
outer diameter of the distal anchor. In some embodiments, the outer edge region
may comprise a width that is in a range of about 15% and 30% of an outer diameter
of the distal anchor. The inner sealing region of the anorectal fistula treatment
device may comprise an average thickness that is in a range of about 0.03” and
about 0.09” and/or is less than about 25% of an outer diameter of the distal anchor.
In some embodiments, the average thickness of the inner sealing region may be
between about 5% and about 10% of an outer diameter of the distal anchor. The
inner sealing region of anorectal fistula treatment device may also comprise a width
that is between about 0.05” and 0.35” and/or within a range of about 5% and 45% of
an outer diameter of the distal anchor. In some embodiments, the width of the inner
sealing region may be between about 5% and 25% of an outer diameter of the distal
anchor. The attachment region of the anorectal fistula treatment device may
comprise an average thickness that is in a range of about 0.08” and 0.15” and/or is
at least 30% of an outer diameter of the distal anchor. The attachment region may
comprise a width that is within a range of about 0.15” and 0.35” and/or is within a
range of about 15% and about 60% of an outer diameter of the distal anchor. In
some embodiments, the width of the attachment region of the anorectal fistula
treatment device may be within a range of about 25% and 40% of an outer diameter
of the distal anchor. Additionally, the anorectal fistula device may comprise an inner
sealing region comprising concentric outer and inner edges, and the distal anchor
may further comprise a radius of curvature, measured radially between the inner
edges of the inner sealing region, that may be in a range of about 0.12” and 0.75”
and/or within a range of about 20% and 85% of an outer diameter of the distal
anchor. In some embodiments, the radius of curvature, measured radially between
the inner edges of the inner sealing region, may be within a range of about 35% and

55% of an outer diameter of the distal anchor.

[0008] The anorectal fistula treatment device may comprise a connecting member
attached to the attachment region of the distal anchor and a tubular member. In
some embodiments the connecting member may be threaded through the tubular
member. The distal anchor of the anorectal fistula treatment device may comprise a
disc of a first material and the attachment region may comprise a second material
that is different from the first material. Additionally, the attachment region may
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comprise at least one layer member having a thickness that is less than the
thickness of the attachment region. In some embodiments, the layer member may
be comprised of mesh. The distal anchor may comprise at least one layer member
with at least one hole. In some embodiments, the layer member may be adhered to
the distal anchor. In other embodiments, the layer member may be embedded within
the distal anchor. The connecting member of the anorectal fistula treatment device
may be coupled to the layer member creating contact between the members. The
contact between the connecting member and the layer member may be embedded
within the distal anchor or it may be on an external surface of the distal anchor. In
some embodiments, the distal anchor may further comprise tactile indicium on the
convex side of the anchor. The tactile indicium may comprise one or more raise

nodules and/or one or more indentations.

[0009] In any embodiment the anorectal fistula treatment device may comprise a
disc-shaped distal anchor comprising a concave side and a convex side, the
concave side comprising an outer edge region, an inner sealing region, an
attachment region configured for attachment to a connecting member, and an
intermediate region concentrically located between the inner sealing region and the
attachment region. The attachment region may have a greater thickness than the
intermediate region and the inner sealing region may have a greater thickness than
the outer edge region and the intermediate region. The cross-sectional shape of the
inner sealing region and the attachment region may be circular, triangular,
ellipsoidal, or rectangular, among other shapes. In some embodiments, the inner
sealing region may be equidistant from the outer edge region and the attachment
region. In other embodiments, the distance between the inner sealing region and the
attachment region may be either smaller or larger than the distance between the
inner sealing region and the outer edge region. In some instances, the outer edge
region of the distal anchor may comprise a proximal ring and a distal ring. The distal
ring may be disposed in a first plane. Additionally, the inner sealing region may
comprise concentric outer and inner edges and a ring, formed by a surface at a
region of greatest thickness between the edges of the inner sealing region, may be
disposed in a second plane. The first and second planes may be parallel to each
other and the second plane may be located between the first plane and the

attachment region. In some instances, the outer edge region may comprise
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concentric outer and inner edges and the outer edge may be disposed in a first
plane. Additionally, in those instances, the angle formed between the first plane and
an inner surface of the outer edge region may be less than or equal to 45 degrees.
In various embodiments, the inner sealing region may comprise concentric outer and
inner edges and a ring located at a midpoint between the edges of the inner sealing
region which may protrude from the concave side of the distal anchor. Additionally,
the outer edge region may comprise concentric outer and inner edges and the distal
anchor may further comprise a radius of curvature, measured radially between the
inner and outer edges of the outer edge region, which may be in a range of about
0.03”and 0.15”. In some embodiments, the radius of curvature, measured radially
between the inner and outer edges of the outer edge region, may be in a range of
about 5% and 15% of an outer diameter of the distal anchor. In some
embodiments, the outer edge region may comprise concentric outer and inner edges
and the distal anchor may further comprise a first radius of curvature, measured
radially between the inner and outer edges of the outer edge region. Additionally,
the inner sealing region may comprise concentric outer and inner edges and the
distal anchor may further comprise a second radius of curvature, measured radially
between the edges of the inner sealing region. In some embodiments, the first
radius of curvature may be in a range of about 10% and about 65% of the second
radius of curvature. In some variations, the first radius of curvature may be in a

range of about 15% and about 35% of the second radius of curvature.

[0010] While multiple embodiments are disclosed, still other embodiments of fistula
treatment devices, kits and methods will become apparent to those skilled in the art
from the following Detailed Description. As will be realized, the devices, kits and
methods are capable of modifications in various aspects, all without departing from
the spirit and scope of the present invention. Accordingly, the drawings and detailed

description are to be regarded as illustrative in nature and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is an illustrative side view of an embodiment of an implantable fistula

closure device and its delivery device.
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[0012] FIG. 2Ais a top view of an anchor of the fistula closure device of FIG. 1, and
FIG. 2B is a cross-sectional view of the anchor of FIG. 2A, taken along line 2B-2B.
FIG. 2C is an additional cross-sectional view of the anchor of FIG. 2A, showing

additional geometric measurements.

[0013] FIGS. 3A-3M are illustrative cross-sectional views of different embodiments

of anchors of fistula closure devices.

[0014] FIGS. 4A-4E depict an illustrative method of closing a fistula using a fistula

closure device comprising an anchor.

[0015] FIG. 5is a cross-section of an anchor of a fistula closure device when a

downward force is applied.

[0016] FIG. 6 depicts an anchor of a fistula closure device with tactile indicia.

[0017] FIGS. 7A-D are illustrative top views of an anchor of a fistula closure device

with different embodiments of tactile indicia.

[0018] FIG. 8 depicts a cross-section of an anchor of a fistula closure device with

an attachment region comprising layer members.

DETAILED DESCRIPTION

[0019] Fistula tracts can be nonlinear or curvilinear and contain cavities of varying
sizes at different intervals within the tract. Fistulas may also comprise multiple
interconnected or branching passages. An implantable fistula closure device
disclosed herein may employ advantageous design, configuration techniques and
attributes to accommodate such constraints and may be used, for example, in the
treatment of anorectal fistulas.

[0020] Referring to FIG. 1, an implantable fistula closure device 10 and its delivery
device 12 are depicted. As shown there, the fistula closure device 10 includes a
sealing member or distal anchor 13 and a segmented expandable body 14 formed of
a plurality of individual expandable bodies or members 16 that are coupled together

by a connecting member 18, such as a string or suture. The members 16 may be
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coupled together in an immediately adjacent abutting fashion (as shown) or in a
spaced-apart fashion, and may be configured to slide between the two
configurations. Upon insertion of the device 10 into a fistula tract with the
expandable members 16 in a collapsed or compressed state, the expandable
members 16 may, upon exposure to body heat or moisture, be allowed to soften
and/or expand to fill the portion of the fistula tract in which each expandable member
16 is located. It should be noted that the collapsed or compressed state may allow
for convenient insertion of the device 10 into the fistula tract. Additionally, the
segmented nature of the body 14 of the device 10 or, and in some further variations,
the fact that the device’s body 14 is formed of a plurality of individual members 16,
may allow the body 14 to be more easily bent and placed in, and to more readily
conform to, the tortuous and diametrically varying configuration of a fistula tract when
expanded within the fistula tract. Thus, once the body 14 is allowed to expand within
the fistula tract, the device generally completely fills the fistula tract. It should be
appreciated that the expandable members 16 may be designed to radially expand to
various final diameters depending on the size, shape and characteristics of the
fistula. In some embodiments, the expandable members 16 may expand very little
such that the difference between their original and final diameters is negligible. In
other embodiments, the expandable members 16 may increase more considerably.
Additionally, if desired, expandable members 16 with different expansion
characteristics may be utilized in one fistula closure device 10. Designing a fistula
closure device 10 with diverse expandable members may help to better

accommodate fistulas with changing diameters.

[0021] As shown in FIG. 1, the delivery device 12 may comprise a catheter or
sheath 20 having a lumen 22 into which the fistula closure device 10 is loaded.
During use, the loaded catheter or sheath 20 may be inserted into a fistula tract (e.g.,
an anorectal fistula tract), and the sealing member or anchor 13 may be positioned
adjacent a distal opening of the fistula tract. Next, the loaded catheter or sheath 20
may be withdrawn from about the device body 14 to leave the device body 14 within
the tract. The device body 14 may then expand to fill and occlude the tract.

[0022] In some embodiments, the delivery device 12 may comprise two or more
catheters, cannulas or sheaths with lumens of different diameters. For example, the



WO 2012/174468 PCT/US2012/042804

first catheter may have a lumen large enough to accommodate the connecting
member 18. The first catheter may also comprise a tapered proximal end which may
enhance the ease of movement through a fistula. The second catheter may
comprise a lumen large enough to house the expandable members 16 and permit
the second catheter to slide longitudinally over the first catheter when placing the
expandable members 16 within a fistula tract. In some variations, the two catheters
may be made from the same material. In other variations, the two catheters may be
made from materials with different properties to aid in insertion, for example,
materials with different stiffnesses. Additionally, the proximal end of the first
catheter may comprise a resistance member or lock to resist or prevent the second
catheter from sliding completely over the first catheter. In some embodiments, the
resistance member or lock may also prevent inadvertent separation of the
connecting member 18 from the delivery device 12. The lock may comprise any
feature that prevents the separation of the first catheter from the second catheter,
including but not limited to, a ring of greater diameter than the lumen of the second
catheter, tabs extending radially at the proximal end of the first catheter, or apertures
through which the connecting member 18 is looped, as shown in FIG. 1.

[0023] In certain embodiments, when the body 14 expands to fill the fistula tract,
the device may generally stop fluid flow through the fistula tract. The time to closure
and the necessity for surgery may be reduced (e.g., significantly) by preventing or
reducing bodily fluids that originate at the distal end of the tract from passing through
the fistula tract and, in some embodiments, also by reducing the amount or rate of
flow through the fistula tract for body fluids originating in the tract itself. In certain
embodiments, the fistula closure devices disclosed herein may reduce or eliminate
the passage of fluids through a tract while also providing a matrix that promotes

tissue growth.

[0024] While a segmented body 14 has been described, certain embodiments of
tissue treatment devices may comprise a non-segmented body (i.e., a body that is a
continuous, single-piece body as opposed to being formed from multiple bodies 16).

[0025] FIG. 2A shows a top view of the anchor 13, and FIG. 2B shows a cross-
sectional view taken along line 2B-2B. As shown in FIGS. 2A and 2B (and in
conjunction with FIG. 1), the anchor 13 is in the form of a concave resilient intestinal
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anchor that is configured to form a double seal against the tissue surface
surrounding the distal opening of a fistula, such as an anorectal fistula. The seal
formed by the anchor 13 may entirely block the distal opening or entry — for example,
the anchor 13 may form a seal completely around the perimeter of the distal
opening. In some cases, the anchor 13 may comprise one or more substantially
impermeable or non-porous materials and may be substantially impermeable or non-
porous. In certain embodiments, the anchor 13 may have a water vapor
transmission rate (WVTR) of less than about 6000 g/m?%/24 hr (e.g., less than about
5000 g/m?/24 hr, less than about 3000 g/m?/24 hr, less than about 2000 g/m?/24 hr,
less than about 1000 g/m?/24 hr, less than about 500 g/m%/24 hr, less than about
250 g/m?/24 hr, less than about 100 g/m?%/24 hr, less than about 50 g/m?/24 hr, less
than about 25 g/m?/24 hr, less than about 15 g/m?#/24 hr, less than about

10 g/m?/24 hr). Additionally, a hermetic seal may be formed in some embodiments.

[0026] In some embodiments, the anchor may be secured in place, which may
improve the seal around the fistula opening. In some cases, a proximal clip at the
end of the device 10 may be used to apply tension to the connecting member and
the anchor, which may enhance the seal formed by the anchor and/or further secure
the device 10 in the tract. In some variations, the anchor 13 may comprise one or
more securing apertures that may permit the attachment of the anchor 13 to the skin
or a bandage surrounding the dermal fistula opening. The securing apertures may
be spaced around the periphery of the anchor. Any suitable number of apertures
having any appropriate size may be used. In these variations, the anchor may be
stitched in place using any suitable medical thread, including, but not limited, to
absorbable thread and thread coated with antimicrobial substances. In other
examples, the anchor may comprise adhesive on its proximal side that contacts the
skin surrounding the fistula and resists movement. In some variations, the adhesive
may be applied to the anchor during the manufacturing process, in which case the
anchor may further comprise a release liner that is removable prior to use. In other
variations, the adhesive may be applied by medical personnel prior to placing the
device in a patient. In any embodiment, the anchor may comprise microneedles,
barbs, hooks or any other suitable securing mechanism to fasten it to the tissue
surface. The securing mechanisms may be distributed on the entire proximal



WO 2012/174468 PCT/US2012/042804

surface, along the perimeter of the proximal surface, only inward from the inner

sealing region or only between the inner sealing region and the outer edge region.

[0027] The anchor 13 may be configured not to actually enter the fistula tract itself.
Rather, sealing by the anchor may generally occur around the fistula opening. The
concave or curved nature of the anchor 13 may cause the middle region of the
anchor 13 to be offset from, and distal to, the edge of the anchor 13. Additionally, in
the case of, for example, an anorectal fistula, the concave or curved anchor 13 may
contact a corresponding concave or curved tissue surface during use (i.e., the tissue
surface around the distal fistula opening). It should be appreciated that while a
concave or downward curved anchor is depicted, in some embodiments a flat or
convex (upward curved) anchor may be used. The anchor 13 may provide multiple
seals about the fistula opening. While most embodiments depict a dual or triple seal,
any number of seals may be formed by adding additional sealing surfaces to the
anchor. When a double seal is desired, the anchor 13 may be configured such that
the outer edge region 30 and inner sealing region 32 seal the anchor around the
fistula opening while the connecting member attachment region 38 is offset from the
tissue surface. However, the anchor may be configured such that any combination
of the outer edge region 30, the inner sealing region 32, and the connecting member
attachment region 38 may act as seals. In some instances, it may be desirable for a
triple seal to be formed around the fistula, in which case the anchor may form a seal
at the outer edge region 30, inner sealing region 32, and connecting member
attachment region 38. While the seals in Fig. 2A are depicted as full rings, it should
be appreciated that the seals may be spiral shaped, interrupted rings, or any other
shape that provides a sealing or healing benefit, for example, a tighter seal or
enhanced breathability at the wound site. Additionally, while the anchor and seals
are generally depicted as circular, the anchor itself, the outer edge region, the inner
sealing region or the connecting member attachment region may be rectangular,

oval, triangular, or any other suitable shape.

[0028] As shown in FIG. 2A, the anchor 13 comprises a relatively compliant outer
edge region 30 and a beveled inner sealing region 32 having a first edge 34 and a
second edge 36. The outer edge region 30 may be relatively flat or may form a
concave transition from the inner sealing region 32. The two rings 30 and 32 may

10
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provide for a double seal during use that sits outside of the fistula tract. While the
anchor 13 comprises a connecting member attachment region 38 (which, as shown,
may be centrally located), in this case there is no hole or aperture through the
anchor 13. The connecting member 18 (not shown in FIG. 1B) is attached to the
connecting member attachment region 38 during use. In some cases, the
connecting member 18 may be tensioned or may otherwise have a force applied to
it. In certain embodiments, the connecting member 18 may elongate by more than
about 0.4 mm/N of force applied thereto, and in some cases by up to about 5, 10, 15

or 20 mm.

[0029] In some embodiments, the connecting member may be attached to the
attachment region 38 prior to use. The attachment region 38 may be comprised of
the same material as the remainder of the anchor 13, or, it may be comprised of one
or more different materials. As depicted in FIGS. 2A and 8, the attachment region
38 may further be comprised of one or more layer members 74 optionally having a
thickness that is less than the thickness of the attachment region 38 as a whole.
For example, the attachment region may comprise three layer members, a base
layer member and a top layer member made of the same material as the remainder
of the anchor 13 and a middle layer member made of a different material, In
another example, the middle layer member is sandwiched between two layer
members formed from the upper and lower surfaces of the anchor 13. The middle
layer member may be made of a material more suitable for attachment to the
connecting member than the anchor 13, for example a mesh material or a solid disc
made from a material of higher strength or rigidity than the anchor 13. The layer
members may be coupled to the anchor in any suitable manner, including but not
limited to, adhering the layer members to the anchor 13 or embedding the layer
members within the anchor 13.

[0030] The connecting member may be coupled to the attachment region in any
suitable manner, including but not limited to, using adhesives or weaving the
connecting member through holes in the anchor or layer members. For example, in
one embodiment, each end of the connecting member 18 may be inserted through
an entrance hole in the base of the anchor 13 forming a loop on the proximal end, or
underside, of the anchor 13. The two ends may then be threaded through entrance

11
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holes in a layer member and brought together to meet in parallel on the distal side of
the layer member. The ends may then be inserted together through parallel exit
holes in the layer member and anchor. The exit holes may be located in between
(e.g. in the center of) the two entrance holes such that the connecting member forms
two smaller loops on the distal side of the layer member. The loops formed on the
layer member create contact between the connecting member 18 and the layer
member. This contact may be on an internal surface of the distal anchor 13, for
example, when the layer member is embedded within the distal anchor 13, or it may
be on an external surface of the distal anchor 13. The ends of the connecting
member 18 may then be threaded through the device body 14 and the delivery
device 12. Furthermore, any number of connecting members may be coupled to the
attachment region of an anchor. In some embodiments, more than one connecting
member may be coupled to the attachment region to treat more than one fistula with
one anchor, for example, to occlude branching or interconnected fistulas, or fistulas

that may originate close to each other.

[0031] In another embodiment, the connecting member comprises two elements
coupled together with, for example, a knot at one end. The opposite ends of the two
elements may then be threaded through the layer member and the anchor 13 in the
same manner as is discussed above forming loops on the proximal and distal sides
of the anchor and layer member respectively. However, the connecting member
elements may also be threaded through the layer member and anchor from the
opposite direction (i.e. from the distal end of the layer member and anchor toward
the proximal end) using two parallel holes in the layer member and base of the
anchor 13. The two free ends of the elements of the connecting member 18 may
then be threaded through the device body 14 and the delivery device 12, or they may
be coupled together prior to threading (i.e. fused, adhered, etc.). The connecting
member 18 may also be adhered to the layer member or to a surface of the anchor

13 using any suitable adhesive material.

[0032] The connecting member 18 may comprise any suitable medical thread or
suture. In some examples, the medical thread may be coated with a drug-eluting
compound or an antimicrobial substance. Additionally or alternatively, the thread

12
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may be impregnated with therapeutic agents that may include healing factors,
antibiotics or other healing agents.

[0033] As shown in FIG. 6, the attachment region 38 may comprise tactile indicia
on the convex side of the anchor. The tactile indicia may help a physician determine
the proper placement of the anchor if visibility is low and may serve as a marker for
further treatment. The tactile indicia may take any form or structure that allows for
the determination of the location of the anchor 13 by touch. FIG. 6 is a cross-section
of an anchor 13 with raised nodules 600. As shown in FIGS. 7A-7D, the tactile
indicia can include, for example, raised or indented nodules 700, a cross pattern
702, grooves 704, a raised spiral 706, or any other raised on indented pattern.
Additionally or alternatively, the anchor generally, or the attachment region
specifically, may comprise a radio-opaque material or marker which may further
assist a physician in determining proper placement of the anchor through
visualization by X-ray, CT, or other imaging modalities.

[0034] Many different geometric features may affect the sealing properties of the
distal anchor 13. The geometric variables that may determine the sealing nature of
the distal anchor 13 may include, but are not limited to, the widths of the outer and
inner sealing regions 30 and 32 as well as the attachment region 38, the height of
the inner sealing region 62, the thickness of the outer edge region, the location of the
inner sealing region 32 with respect to the outer edge region 30 and the attachment
region 38, the cross-sectional shape of the inner sealing region 32 and the
attachment region 38, the angle measured from the tissue of a patient to an inner
surface of the outer edge region 30 and the radii of curvature at different locations on
the anchor 13.

[0035] FIG. 2B depicts a cross-section of an embodiment of a dual-seal anchor 13
comprising outer edge region 30 providing a first seal, and inner sealing region 32
providing a second seal. The attachment region 38 may optionally act as a third
sealing surface across its width (i.e. diameter) 56, or along its perimeter. The outer
edge region 30 has an outer diameter 50, equal to the diameter of the anchor 13.
The outer edge region has an inner diameter 52, which is also the diameter of the
first edge of the inner sealing region 32. The width of the outer edge region 32 may
be calculated by subtracting the diameter of the first edge of the inner sealing region
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52 from the outer diameter of the outer edge region 50. The width of the inner
sealing region 32 may be calculated by subtracting the diameter of the second edge
of the inner sealing region 54 from the diameter of the first edge of the inner sealing
region 52. The width of the attachment region 56 is the distance between the points
on the anchor where the thickness of the anchor returns to the base thickness 60 on
either side of the attachment region 38.

[0036] In some embodiments, the width of the outer edge region 30 is between
about 0.01” and 0.45” and/or within a range of about 5% and about 60% of the outer
diameter of the distal anchor 50 (e.g. between about 15% and about 30%).
Additionally, in certain embodiments, the width of the inner sealing region may be
between about 0.05” and 0.35” and/or within a range that is between about 5% and
about 45% of the outer diameter of the distal anchor 50 (e.g. between about 5% and
25%). In any embodiment of the invention, the width of the attachment region 56
may be within a range that is between about 0.15” and about 0.35” (e.g.0 .247”)
and/or between about 15% and about 60% of the outer diameter of the anchor 13
(e.g. between about 25% and 40%,).

[0037] The first and second diameters of the inner sealing region, 52 and 54
respectively, are measured with respect to the height of the inner sealing region 62.
The inner sealing region may comprise a height 62 that protrudes from the concave
side of the distal anchor 13. The height of the inner sealing region 62 is the
maximum thickness of the inner sealing region (e.g. at the center of the ring) minus
the base thickness of the anchor 60. As shown in FIG. 2C, in order to measure the
height of the inner sealing region, a baseline 64 is drawn maintaining the base
thickness of the anchor if it were formed without any additional projection from the
inner sealing region 32. Likewise, a crest line 66 is drawn tangent to the peak (point
of largest projection) of the inner sealing region 32. The baseline intersects the
inner sealing region on its first edge creating a first edge intersection 68 and its
second edge, creating a second edge intersection 70. The inner sealing region
projection distance 72 is the distance between the first edge intersection 68 and the
second edge intersection 70. The first edge diameter of the inner sealing region 52
is measured from the first edge intersection 68 plus 4 the inner sealing region
projection distance 72. The second edge diameter of the inner sealing region is
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measured from the second edge intersection 70 minus 4 the inner sealing region

projection distance 72.

[0038] In some embodiments, the average thickness of the inner sealing region 32
may be between about 0.03” and about 0.09” and/or may be less than 25% of the
outer diameter of the distal anchor 50 (e.g. in a range of about 5% and about 10%).
Additionally, the maximum thickness of the inner sealing region may be at a ring at
the midpoint between the first edge of the inner sealing region 34 and the second
edge of the inner sealing region 36. In other embodiments, the maximum thickness
of the inner sealing region 34 may be located closer to one edge than to the other.

[0039] The outer edge region 30 may have concentric outer and inner edges
between which the thickness of the outer edge region may vary. For example, in the
embodiment shown in FIG. 2B, the outer edge region is tapered such that the
thickness decreases radially outward from the inner edge of the outer edge region to
the outer edge of the outer edge region. The taper of the outer edge region 30 may
enhance its sealing properties when downward force is applied to the attachment
region 38 by the connecting member 18, as shown in FIG. 5. The taper of the outer
edge region may provide additional flexibility along the perimeter of the anchor such
that when force is applied to the center of the anchor the outer edge does not feather
or flip upwards. In some embodiments, the thickness of the outer edge region 30
may be in a range of about 0.005” to 0.03” and/or be less than about 10% of the
outer diameter of the distal anchor 50 (e.g. between about 3% and about 5%).
Furthermore, in certain embodiments, when the first edge of the outer edge region is
placed within a first plane that is parallel to a second plane containing the apex of the
inner sealing region, the second plane may be located between the first plane and
the attachment region such that the cross-section of the anchor in its relaxed (no
force applied) position has a semi-circular shape.

[0040] Varying the surface angle 61 formed by an inner surface of the outer edge
region 30 and a plane disposed at the first edge of the outer edge region may affect
the sealing properties of the anchor. Additionally, changing the outer radius of the
curvature of the outer edge region 30, measured radially between the inner and
outer edges of the outer edge region, may also impact the anchor’s ability to seal
effectively. These features create a concave surface between the outer edge region
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30 and the inner sealing region 32 such that when a downward force is applied to the
attachment region 38 during installation in a fistula, the apex of the inner sealing
region 32 may seal the tissue surface while still allowing the outer edge region 30 to
remain in contact with the tissue surface. An open space may be formed between
the inner and outer edge of the outer edge region. The area of the open space may
vary based upon the surface angle 61 and the radius of curvature of the outer edge
region. In certain circumstances, a semi-circular space with a larger radius of
curvature may be desirable to achieve the maximum sealing surface. In those
circumstances, an anchor with a larger surface angle 61 and a shorter outer radius
of curvature may be used. In some embodiments, the surface angle 61 may be
between about 0 and 45 degrees and the outer radius of curvature of the outer edge
region may be between about 0.03” and 0.15” and/or in a range that is about 5% and
15% of the outer diameter of the anchor 50.

[0041] Referring to FIG. 2B, in some embodiments, the diameter 50 may be about
0.6” to about 0.9 “(e.g., 0.75%), the diameter 52 may be about 0.45” to about 0.7”
(e.g., 0.57 inch), and the diameter 54 may be about 0.35” to about 0.65” (e.g., 0.45").
Furthermore, the connecting member attachment region 38 has a thickness 58 that
may be, for example, from about 0.08” to about 0.15” (e.g., 0.095 inch). Additionally,
the anchor 13 has a base thickness 60 that may be, for example, from about 0.03” to
about 0.06” (e.g., 0.045 inch), and an inner sealing region height 62 that may be, for
example, from about 0.001” to about 0.03” (e.g., 0.02").

[0042] While the connecting member attachment region 38 is depicted as generally
circular, any appropriate shape and configuration may be used for a connecting
member attachment region, including but not limited to semicircular, triangular, and
ellipsoid. In some cases, the connecting member attachment region 38 may be
relatively thick or pronounced. This may, for example, help to center the anchor 13
relative to a fistula opening. In some cases, the thickness of the connecting member
attachment region 38 may be at least about 30% (e.g., at least about 40%, at least
about 50%) of the outer diameter 50 of the anchor 13. In certain embodiments, the
connecting member attachment region 38 may be designed not to be especially

prominent (e.g. with a thickness within a range of about 5% to about 25% of the
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outer diameter 50). This may, for example, limit the likelihood of creating a pressure

zone which can, in turn, lead to necrosis.

[0043] Other embodiments of anchors or sealing members having different
configurations (e.g., sizes and/or shapes) may also be used. For example, FIGS.
3A-3M show side cross-sectional views of different embodiments of anchors or
sealing members 300, 302, 304, 306, 308, 310, 312, 314, 316, 318, 320, 322 and
324, respectively. As shown there, anchor 300 has a relatively arched configuration,
with a relatively steep transition from its inner sealing region to its outer edge region.
Anchor 302 has a more gradual transition, and anchor 304 is relatively rounded in
cross-section. Anchor 306 has much less of an arch than anchor 300 and may be

used, for example, against a relatively flatter or less rounded surface.

[0044] The arched shape of the anchor may enhance its sealing ability by allowing
both the outer and inner sealing regions to remain securely in contact with the tissue
around a fistula when the anchor is placed. In some instances, the curve of the
anchor also permits the outer and inner sealing regions to be in contact with the
tissue surrounding the fistula, without also forcing the fistula opening to be in contact
with the attachment region. The arch of the anchor may allow the attachment region
to remain slightly displaced vertically from the surface of the opening of the fistula to
prevent the anchor from interfering with the healing process, The arched shape of
the anchors depicted in FIGS. 3A-3M may be characterized by an inner radius of
curvature of the anchor, as measured radially between the inner edges of the second
inner sealing region member. In some embodiments, the inner radius of curvature of
the center section of the anchor, which characterizes the general arched structure,
may be between about 0.12” and 0.75”. Additionally or alternatively, the inner radius
of curvature may be within a range of about 20% and about 85% of the outer
diameter 50 of the anchor 13 (e.g. from about 35% to about 55%).Optionally, the
outer radius of curvature of the outer edge region member may be between about
10% and about 65% of the inner radius of curvature (e.g. between about 15% and
35%).

[0045] FIGS. 3A-3E depict various cross-sectional embodiments of the anchor 13.
These embodiments are generally smaller in diameter than the embodiments shown
in FIGS. 3F-M. These embodiments may be appropriate for smaller fistulas or those
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with geometrical features that require a smaller distal anchor 13. The embodiments
shown in FIGS. 3A-E as well as 3F-M vary in geometrical configuration, for example,
with respect to the radii of curvature of the anchor as well as the surface angle
formed. FIG. 3A depicts a smaller anchor 300 with a shorter inner radius of
curvature but a large surface angle as compared to anchor 302. Anchor 302 is a
smaller anchor with a flatter shape than anchors 300 and 304, as well as a smaller
surface angle than anchor 300. Anchor 304 has a similar inner radius of curvature to
FIG. 3A, but a smaller surface angle. Anchors 300, 302 and 306 show embodiments
comprising inner sealing regions with fairly large maximum thicknesses and
generally similar cross-sectional shapes, whereas anchor 308 depicts a smaller

embodiment with both a less prominent inner sealing and attachment region.

[0046] While FIGS. 3A-3E depict embodiments with inner sealing regions
characterized by fairly ellipsoidal cross-sections, it should be appreciated that any
suitable cross-sectional shape can be used when designing both the inner sealing
region and the attachment region. In some embodiments, the cross-section of the
inner sealing region may be, for example, circular, triangular or rectangular.
Additionally, the cross-sectional shape of the attachment region may also vary, and
may include, but is not limited to, triangular, circular, ellipsoidal and rectangular

cross-sections.

[0047] FIGS. 3F-3M more clearly illustrate examples of the various cross-sectional
shapes of both the attachment region 38 as well as the inner sealing region 32.
Anchors 310, 318, and 320 illustrate embodiments with fairly rectangular inner
sealing region cross-sections, whereas anchor 322 is an example of an embodiment
with a more triangular inner sealing region cross-section. Additionally, anchors 312,
314, 316 and 318 are examples of embodiments comprising triangular attachment
region cross-sections. In contrast, anchors 322 and 324 illustrate embodiments
comprising ellipsoidal attachment region cross-sections. It should be appreciated
that the cross-sectional variations included in FIGS. 3A-3M are not exhaustive and

are merely exemplary.

[0048] As depicted in FIG. 3F, the attachment region 38 of an anchor may have a
significantly greater average thickness than an intermediate region between the

attachment region and the inner sealing region. However, in other embodiments, for
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example the embodiment depicted by anchor 322, the average thickness of the
attachment region may be similar to the thickness of the intermediate region
between the attachment region and the inner sealing region. Furthermore, the
distance between the first edge of the outer edge region and a ring located at the
maximum thickness of the inner sealing region may vary. Additionally, the distance
between a ring located at the maximum thickness of the inner sealing region and the
attachment member region may also vary. For example, anchor 324 depicts an
embodiment in which the maximum thickness of the inner sealing region is closer to
the first edge of the outer edge region than to the attachment region, whereas,
anchor 318 illustrates an embodiment in which a ring located at the maximum
thickness of the inner sealing region is closer to the attachment region than to the
outer edge region. In some embodiments, a ring located at the maximum thickness
of the inner sealing region may be equidistant from the attachment region and the
first edge of the outer edge region. Similar to FIGS. 3A-3E, FIGS. 3F-3M show
embodiments with varying outer radii of curvature and surface angles. Anchor 324 is
an example of an embodiment with a relatively short outer radius of curvature, as
compared to anchor 310, for example. Additionally, FIGS 3F-3M also illustrate
embodiments comprising outer edge regions of various widths. Anchors 316 and
318 depict embodiments comprising outer edge regions with larger widths, whereas
anchors 320, 322 and 324 show embodiments comprising outer edge regions with

smaller widths.

[0049] Anchors may, of course, have any appropriate size, as indicated, for
example, by anchor 308, which is relatively small. Anchor size may be determined,
for example, by the dimensions of the fistula being treated. By contrast, anchor 310
is relatively large and has a more pointed connecting member attachment region,
with a relatively steep transition from its inner sealing region member to its outer
edge region member. Anchor 312 is also relatively large, but has a more gradual
transition between its inner and outer edge region members. Anchor 314 has a
similar configuration to anchor 310; however, the outer edge region member of
anchor 314 is thinner than the outer edge region member of anchor 310. Anchor
316 is the largest anchor shown in FIGS. 3A-3M, and has a relatively smooth
transition between its ring members, with the outer edge region member having a

tapered edge. Anchor 318 has a similar configuration to anchor 316, but is smaller
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and has a thinner outer edge region member. Anchor 320 is relatively compact, with
a relatively thick portion between its inner sealing region member and its connecting
member attachment region. Anchor 322 also is relatively compact, and has an even
thicker portion between its inner sealing region member and its connecting member

attachment region. Finally, anchor member 324 has a relatively gradual and smooth
curve with a rounded connecting member attachment region and an inner sealing

region member that is relatively rounded in cross-section.

[0050] While certain embodiments of anchors or sealing members have been
shown and described, other embodiments having different shapes and
configurations may be used in a fistula closure device. Additionally, anchors or
sealing members may be made of any suitable material or materials, including but
not limited to polymers, such as polysiloxanes or silicones, polyethylene,
polyurethane, fluoropolymers (e.g., polytetrafluoroethylene (PTFE), fluorinated
ethylene propylene (FEP), perfluoroalkoxy (PFA)), metals and/or metal alloys. In
some cases, anchors or sealing members may comprise at least one type of silicone
polymer. In some variations, the anchor may further comprise a drug-eluting coating
or material, or a material impregnated with a therapeutic agent that may include
healing factors, antibiotics, or other healing agents.

[0051] Referring again to FIG. 1, the delivery device 12 further comprises a
resistance member or lock 24 (e.g., a suture lock) that may be used to prevent
inadvertent separation of the connecting member 18 from the delivery device 12. As
shown, the connecting member may be routed through apertures 26 and 28 in the
lock 24, such that the connecting member passes from the interior of the delivery
device 12, to the exterior, and back into the interior again. While two apertures are
shown, any appropriate number of apertures and any suitable connecting member

routing configuration may be employed.

[0052] Any appropriate methods may be used to deliver or deploy the fistula
treatment devices described herein. For example, FIGS. 4A-4E depict an
embodiment of a method of delivering the fistula closure device 10 of FIG. 1 into an
anorectal fistula tract 400. First, FIG. 4A shows the fistula tract 400, by the anus 402
and the dentate line 404. In FIG. 4B, a guidewire 406 has been passed through the
fistula tract 400. Next, and referring to FIG. 4C, the delivery device 12 is used to

20



WO 2012/174468 PCT/US2012/042804

deliver the fistula closure device 10 into the fistula tract 400. More specifically, the
connecting member 18 may, for example, be attached to the guidewire 406, and the
guidewire 406 may be used to pull the device 12 into the fistula tract 400. Referring
now to FIG. 4D, the sheath 20 may be withdrawn to leave the device body 14
(including members 16) within the fistula tract 400. FIG. 4E shows the device 10
delivered to the target site, with the device body 14 positioned within the fistula tract
400, the anchor 13 positioned against a distal opening 408 of the fistula tract 400,
and an optional proximal anchor 410 positioned against a proximal opening 412 of
the fistula tract 400 (and, e.g., attached to the connecting member 18). While not
shown here, in some cases the device 10 may alternatively or additionally be sutured
in place at the location of the proximal opening 412 of the fistula tract 400. In some
variations, an anoscope or other endoscope tool may be used during implantation.
In some further variations, the anoscope or tool may comprise slots or apertures
along its length to permit direct access to a fistula opening while displacing or

supporting the surrounding tissue to improve visualization.

[0053] Advantageously, the design of the fistula closure device 10 and the delivery
device 12 may allow the members 16 (e.g., collagen plugs) to be delivered into the
fistula tract 400 without first being exposed to potentially substantial contamination
prior to entering the fistula tract 400. Thus, contamination of the fistula tract 400 may

be avoided or at least limited.

[0054] To perform the procedures described above, a kit may be provided that
contains the fistula closure device 10 and the delivery device 12. In some cases,
multiple different fistula closure devices (e.g., having sealing members 13 with
different configurations) may be included in the kit. The fistula closure device 10
may be coupled to the delivery device 12 at the point-of-manufacture or at the point-
of-use, and therefore may be provided in the kit either pre-attached or separate from
the delivery device 12. The kit may also contain one or more other items, including
but not limited to a guidewire (e.g. 0.038” guidewire), a peel-away sheath (e.g. 7F,
8F, 9F, 10F, or 12F sheath), one or more syringes (e.g. 0.5 cc, 1 cc, 5 cc, and/or

10 cc syringes), saline or biocompatible fluid, contrast media, a scalpel, one or more
free needles, and non-resorbable sutures (e.g. 3-0 or 4-0 nylon suture). A fistula
tract dilator may also be provided in the kit. The contents of a kit may be provided in
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sterile packages. Instructions may be provided on or with the kit, or alternatively via
the Internet or another indirect method, and may provide direction on how to employ

the kit (e.g., outlining a deployment method such as one of those described herein).

[0055] While preferred embodiments of the present invention have been shown
and described herein, it will be obvious to those skilled in the art that those examples
are brought by way of example only. Numerous changes, variations, and
substitutions will now occur to those skilled in the art without departing from the
invention. It should be understood that various alternatives to the embodiments of
the invention described herein may be employed in practicing the invention. It is
intended that the following claims define the scope of the invention and that the

methods and structures within the scope of these claims will be covered thereby.
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CLAIMS
What is claimed is:

1. An anorectal fistula treatment device comprising:

a disc-shaped distal anchor comprising a concave side and a convex
side, an outer edge region, an inner sealing region protruding from the
concave side, and an attachment region configured for attachment to a
connecting member;

wherein the inner sealing region has a greater thickness than at least a
portion of the attachment region..

2. The anorectal fistula treatment device of claim 1 wherein the distal anchor has
a tapered edge and wherein the outer edge region and inner sealing region are
configured to form a separate seals against tissue about a distal opening.

3. The anorectal fistula treatment device of claim 2, wherein the diameter of the
distal anchor is in a range of about 0.6” to 0.9".

4. The anorectal fistula treatment device of claim 1, wherein the outer edge
region comprises an average thickness that is less than 10% of an outer diameter of
the distal anchor.

5. The anorectal fistula treatment device of claim 1, wherein the outer edge
region comprises an average thickness that is in a range of about 3% and 5% of an
outer diameter of the distal anchor.

6. The anorectal fistula treatment device of claim 1, wherein the outer edge

region comprises an average thickness that is in a range of about 0.005” and 0.03”.
7. The anorectal fistula treatment device of claim 1, wherein the outer edge

region comprises a width that is in a range of about 5% and 60% of an outer

diameter of the distal anchor.
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8. The anorectal fistula treatment device of claim 1, wherein the outer edge
region comprises a width that is in a range of about 15% and 30% of an outer

diameter of the distal anchor.

9. The anorectal fistula treatment device of claim 1, wherein the outer edge
region comprises a width that is in a range of about 0.01” and 0.45".

10.  The anorectal fistula treatment device of claim 1, wherein the inner sealing
region comprises an average thickness that is less than 25% of an outer diameter of
the distal anchor.

11.  The anorectal fistula treatment device of claim 1, wherein the inner sealing
region comprises an average thickness that is in a range of about 5% and 10% of an
outer diameter of the distal anchor.

12.  The anorectal fistula treatment device of claim 1, wherein the inner sealing

region comprises an average thickness that is in a range of about 0.03” and 0.09".

13.  The anorectal fistula treatment device of claim 1, wherein the inner sealing
region comprises a width that is in a range of about 5% and 45% of an outer
diameter of the distal anchor.

14.  The anorectal fistula treatment device of claim 1, wherein the inner sealing
region comprises a width that is in a range of about 5% and 25% of an outer
diameter of the distal anchor.

15.  The anorectal fistula treatment device of claim 1, wherein the inner sealing

region comprises a width that is in a range of about 0.05” and 0.35".
16. The anorectal fistula treatment device of claim 1, wherein the attachment

region comprises an average thickness that is in a range of about 5% and 25% of an
outer diameter of the distal anchor.
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17.  The anorectal fistula treatment device of claim 1, wherein the attachment
region comprises an average thickness that is at least 30% of an outer diameter of

the distal anchor.

18. The anorectal fistula treatment device of claim 1, wherein the attachment

region comprises an average thickness that is in a range of about 0.08” and 0.15”.

19. The anorectal fistula treatment device of claim 1, wherein the attachment
region comprises a width that is in a range of about 15% and 60% of an outer

diameter of the distal anchor.

20. The anorectal fistula treatment device of claim 1, wherein the attachment
region comprises a width that is in a range of about 25% and 40% of an outer

diameter of the distal anchor.

21. The anorectal fistula treatment device of claim 1, wherein the attachment

region comprises a width that is in a range of about 0.15” and 0.35".

22.  The anorectal fistula treatment device of claim 1, wherein the inner sealing
region comprises concentric outer and inner edges, and wherein the distal anchor
further comprises a radius of curvature, measured radially between the inner edges
of the inner sealing region, that is in a range of about 20% and 85% of an outer

diameter of the distal anchor.

23.  The anorectal fistula treatment device of claim 1, wherein the inner sealing
region comprises concentric outer and inner edges, and wherein the distal anchor
further comprises a radius of curvature, measured radially between the inner edges
of the inner sealing region, that is in a range of about 35% and 55% of an outer

diameter of the distal anchor.

24.  The anorectal fistula treatment device of claim 1, wherein the inner sealing
region comprises concentric outer and inner edges, and wherein the distal anchor
further comprises a radius of curvature, measured radially between the inner edges
of the inner sealing region, that is in a range of about 0.12” and 0.75".
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25.  The anorectal fistula treatment device of claim 1, further comprising:
a connecting member attached to the attachment region of the distal
anchor; and
a tubular member,

wherein the connecting member is threaded through the tubular member.

26. The anorectal fistula treatment device of claim 1, wherein the distal anchor
comprises a disc of a first material and the attachment region comprises a second

material that is different from the first material.

27.  The anorectal fistula treatment device of claim 26, wherein the attachment
region comprises at least one layer member having a thickness that is less than the

thickness of the attachment region.

28.  The distal anchor of claim 27 wherein at least one layer member comprises

mesh.

29.  The distal anchor of claim 27 wherein at least one layer member has at least

one hole.

30. The distal anchor of claim 27 wherein the attachment region further comprises

the layer member adhered to the distal anchor.

31.  The anorectal fistula treatment device of claim 27 wherein the attachment
region further comprises the layer member embedded within the distal anchor.

32.  The anorectal fistula treatment device of claim 27 wherein the connecting
member is coupled to the layer member creating contact between the members.

33. The anorectal fistula treatment device of claim 32 wherein the contact

between the connecting member and the layer member is embedded within the

distal anchor.
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34. The anorectal fistula treatment device of claim 32 wherein the contact
between the connecting member and the layer member is on an external surface of

the distal anchor.

35.  The anorectal fistula treatment device of claim 1 further comprising a tactile
indicium on the convex side of the distal anchor.

36. The anorectal fistula treatment device of claim 35 wherein the tactile indicium

comprises one or more raised nodules.

37. The anorectal fistula treatment device of claim 35 wherein the tactile indicium

comprises one or more indentations.

38.  An anorectal fistula treatment device comprising:

a disc-shaped distal anchor comprising a concave side and a convex side, the
concave side comprising an outer edge region, an inner sealing region, an
attachment region configured for attachment to a connecting member, and an
intermediate region concentrically located between the inner sealing region and the
attachment region;
wherein the attachment region has a greater thickness than the intermediate region
and the inner sealing region has a greater thickness than the outer edge region and

the intermediate region.

39. The anorectal fistula treatment device of claim 38 wherein the cross-sectional

shape of the inner sealing region is triangular.

40. The anorectal fistula treatment device of claim 38 wherein the cross-sectional

shape of the inner sealing region is circular.

41, The anorectal fistula treatment device of claim 38 wherein the cross-sectional

shape of the inner sealing region is ellipsoidal.

42. The anorectal fistula treatment device of claim 38 wherein the cross-sectional

shape of the inner sealing region is rectangular.
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43. The anorectal fistula treatment device of claim 38 wherein the cross-sectional
shape of the attachment region is triangular.

44, The anorectal fistula treatment device of claim 38 wherein the cross-sectional
shape of the attachment region is circular.

45, The anorectal fistula treatment device of claim 38 wherein the cross-sectional
shape of the attachment region is ellipsoidal.

406. The anorectal fistula treatment device of claim 38 wherein the cross-sectional
shape of the attachment region is rectangular.

47.  The anorectal fistula treatment device of claim 38 wherein the inner sealing

region is equidistant from the outer edge region and the attachment region.

48.  The anorectal fistula treatment device of claim 38 wherein the distance
between the inner sealing region and the attachment region is smaller than the

distance between the inner sealing region and the outer edge region.

49. The anorectal fistula treatment device of claim 38 wherein the distance
between the inner sealing region and the attachment region is larger than the

distance between the inner sealing region and the outer edge region.

50. The anorectal fistula treatment device of claim 1:

wherein the outer edge region comprises a proximal ring and a distal ring and
the distal ring is disposed in a first plane; and

wherein the inner sealing region comprises concentric outer and inner edges
and a ring formed by a surface at a region of greatest thickness between the edges
of the inner sealing region is disposed in a second plane; and

wherein the first plane and second plane are parallel to each other; and

wherein the second plane is located between the first plane and the
attachment region.
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51.  The anorectal fistula treatment device of claim 1:

wherein the outer edge region comprises concentric outer and inner edges
and the outer edge is disposed in a first plane; and

wherein the angle formed between the first plane and an inner surface of the
outer edge region is less than or equal to 45 degrees.

52.  The anorectal fistula treatment device of claim 1:

wherein the inner sealing region comprises concentric outer and inner edges
and a ring located at a midpoint between the edges of the inner sealing region
protrudes from the concave side of the distal anchor.

53.  The anorectal fistula treatment device of claim 1, wherein the outer edge
region comprises concentric outer and inner edges and wherein the distal anchor
further comprises a radius of curvature, measured radially between the inner and

outer edges of the outer edge region, that is in a range of about 0.03” and 0.15".

54.  The anorectal fistula treatment device of claim 1, wherein the outer edge
region comprises concentric outer and inner edges and wherein the distal anchor
further comprises a radius of curvature, measured radially between the inner and
outer edges of the outer edge region, that is in a range of about 5% and 15% of an
outer diameter of the distal anchor.

55.  The anorectal fistula treatment device of claim 1:

wherein the outer edge region comprises concentric outer and inner edges
and wherein the distal anchor further comprises a first radius of curvature, measured
radially between the inner and outer edges of the outer edge region; and

wherein the inner sealing region comprises concentric outer and inner edges,
and wherein the distal anchor further comprises a second radius of curvature,
measured radially between the inner edges of the inner sealing region; and

wherein the first radius of curvature is in a range of about 10% and 65% of the

second radius of curvature.
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56.  The anorectal fistula treatment device of claim 1:

wherein the outer edge region comprises concentric outer and inner edges
and wherein the distal anchor further comprises a first radius of curvature, measured
radially between the inner and outer edges of the outer edge region; and

wherein the inner sealing region comprises concentric outer and inner edges,
and wherein the distal anchor further comprises a second radius of curvature,
measured radially between the inner edges of the inner sealing region; and
wherein the first radius of curvature is in a range of about 15% and 35% of the

second radius of curvature.
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