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(57) Abstract: An adjustable suture assembly is provided that may be employed in various surgical procedures to draw and/or hold
& tissue and/or muscle together. The suture assembly may include a suture lock or tensioner that is adjustably securable to two or
B more lengths of suture to provide a surgeon with an ability to maintain tissue or muscle in one secured position and subsequently
& readjust the suture assembly to maintain the tissue or muscle in a different secured position. The suture assembly may include two or
& more sutures having an anchor attached to an end of each suture for anchoring the suture to desired tissue or muscle. An endoscopic
e\ suturing device is provided to deliver and place two or more sutures in tissue or muscle during a surgical procedure. The suturing
device may be configured to carry a plurlaity of sutures so that multiple sutures can be placed in tissue or muscle during a single
intubation of the device. The suture assembly and suturing device may be employed with an endoscope to facilitate surgical treatment
3 of obesity which involves narrowing and/or disabling the pyloric sphincter to reduce the rate of gastric emptying.
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APPARATUS AND METHOD OF ENDOSCOPIC SUTURING

Field of the Invention

[0001]  The present invention relates to an apparatus for performing endoscopic procedures.
More particularly, the invention relates to an adjustable suture assembly and an apparatus

adapted for endoscopic placement of sutures.

Discussion of Related Art

[0002] U.S. Pat. No. 6,558,400 (Deem) discloses various tools and methods for performing
gastroplasty procedures, such as the treatment of obesity. Deem discloses endoscopically
applying a plurality of anchors to the gastrointestinal tract wall along the length of the stomach.
The anchors are tensioned using a suture received by the anchors to form a reduced pouch within

the stomach.

[0003] U.S. Pat. No. 5,626,614 (Hart) discloses a suture anchor in the form of a cylindrical
tube attached to the end of a suture at an intermediate location along the anchor. This type of
anchored suture is sometimes referred to as a “T-anchor” suture in view of the combined shape
of the anchor and suture. Hart also discloses an apparatus that includes an elongated needle that
is driven through the abdominal wall and the stomach wall to deliver the anchor into the interior
of the stomach. The stomach wall is then pulled outwardly by the anchored suture to hold the

stomach wall in close proximity to the abdominal wall.

Summary of the Invention

[0004]  In one illustrative embodiment of the invention, an adjustable suture assembly

comprises a first suture and a first anchor attached to an end of the first suture, a second suture
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and a second anchor attached to an end of the second suture, and a suture lock to adjustably
secure the first and second sutures in a first secured position and subsequently in a second
secured position. The first and second anchors are constructed and arranged to anchor the first

and second sutures to tissue or muscle.

[0005] In another illustrative embodiment of the invention, an endoscopic suturing device
comprises an elongated catheter having an axially extending catheter lumen, a needle having an
axially extending needle lumen, and a suture assembly including at least first and second anchors
and first and second sutures respectively attached to the first and second anchors. Each of the
first and second anchors is disposed within the needle lumen, and the needle is slidably disposed
within the catheter lumen. The needle includes a distal end that is constructed and arranged to

pierce tissue or muscle.

[0006] In a further illustrative embodiment of the invention, a method of adjusting the
coriﬁguration of a hollow body organ is provided. The method comprises acts of (a) placing at
least one suture at first and second locations of the hollow body organ with first and second
lengths of suture extending, respectively, from the first and second locations; (b) securing the
first and second lengths of suture to maintain the first and second locations in a first relative
position with the hollow body organ in a first configuration; and (c) following act (b), securing
the first and second lengths of suture to maintain the first and second locations in a second
relative position with the hollow body organ in a second configuration that is difterent from the

first configuration.

[0007]  Inyet another illustrative embodiment of the invention, a method of adjusting a
pyloric sphincter is provided to treat obesity. The méthod comprises acts of (a) placing at least
one suture at first and second locations of the pyloric sphincter with first and second lengths of
suture extending, respectively, from the first and second locations; (b) narrowing the pyloric
sphincter into a first configuration for reducing gastric emptying; and (c) securing the first and

second lengths of suture to maintain the pyloric sphincter in the first configuration.
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Brief Description of the Drawings

[0008]  Various embodiments of the invention will now be described, by way of example,

with reference to the accompanying drawings, in which:

[0010] Figure 1 is a side view of a suture assembly according to one illustrative embodiment

of the invention.

[0011] Figure 2 is a sectional view of one of the anchors of the suture assembly of Figure 1

taken along the section line 2-2 of Figure 1.

[0012] Figure 3 is a top plan view of an apparatus according to another illustrative

embodiment of the invention for endoscopically delivering the suture assembly of Fi gure 1.

[0013] Figure 4 is a side elevation view of the apparatus of Figure 3.

[0014] Figure 5 is a partial sectional view of the apparatus of Figures 3 and 4 taken along

section line 5-5 of Figure 3.

[0015] Figure 6 is an exploded view of a portion of the apparatus of Figures 3-5.

[0016] Figure 7 is a partial top perspective view of the apparatus of Figures 3-5 carrying the

suture assembly of Figures 1-3 with the needle in a retracted condition within the catheter, the

needle thruster removed for clarity of view.

[0017] Figure 8 is a partial top perspective view of the apparatus and suture assembly of

Figure 7 with the needle in a deployed condition.

[0018] Figure 9 is a sectional view of the apparatus and suture assembly of Figure 7 taken

along section line 9-9 in Figure 7.
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[0019] Figure 10 is a partial perspective view of the apparatus and suture assembly of Figure
7 within the gastrointestinal tract of an individual adjacent the pyloric junction with the apparatus

and suture assembly enlarged from scale for clarity purposes.

[0020] Figure 11 is a partial side view of the apparatus and suture assembly of Figure 10 with

the needle piercing the gastrointestinal tract wall at a first location and the first lock bar ejected

from the needle.

[0021]  Figure 12 is a partial side view of the apparatus and suture assembly of Figure 11 with

the needle withdrawn from the first location and the spacer ejected into the interior of the

gastrointestinal tract.

[0022] Figure 13 is a partial side view of the gastrointestinal tract of Figures 11 and 12 with
the first and second anchors of the suture assembly placed at first and second locations on the

gastrointestinal tract wall and the suture tensioner in a retracted condition with respect to the

sutures of the suture assembly.

[0023] Figure 14 is a partial side view of the gastrointestinal tract of Figure 13 with the

suture tensioner advanced along the sutures of the suture assembly to draw the first and second

locations towards each other.

Description of Illustrative Embodiments

[0024] One aspect of the invention is directed to an adjustable suture assembly that may be
employed in various surgical procedures to draw and/or hold tissue and/or muscle together. The
suture assembly may include a suture lock or tensioner that is adjustably securable to two or
more lengths of suture to provide a surgeon with an ability to maintain tissue or muscle in one
secured position and subsequently readjust the suture assembly to maintain the tissue or muscle

in a different secured position. In this manner, the suture assembly provides a surgeon with the
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ability to readily adjust the extent to which the tissue or muscle 1s held together by the suture so

that tissue or muscle may be drawn closer together or allowed to move further apart.

[0025]  The suture assembly may be particularly suited for endoscopic procedures on hollow
body organs, such as the gastrointestinal tract, where two or more portions of the organ may be
drawn together to reduce the size or change the shape of the organ. For example, the suture
assembly may be used to treat obesity by endoscopically reducing the size of the stomach or
forming a reduced gastric pouch, or narrowing the pyloric sphincter to reduce gastric emptying.
The suture assembly may also be employed to treat GERD by creating tissue folds or pliéations
in the lower esophageal sphincter (LES) which reduce the size of the LES. The size and/or shape
of the hollow body organ may be subsequently changed by adjusting or re-tensioning the suture
assembly using the originally placed sutures which may avoid the need to perform the original

procedure again.

[0026] The suture assembly may include two or more sutures having an anchor attached to an
end of each suture for anchoring the suture to desired tissue or muscle. Each anchor may include
an elongated body with the suture attached at an intermediate location between the opposing ends
of the anchor body. However, the anchor may have any suitable configuration and be attached to

the suture in any suitable manner apparent to one of skill in the art.

[0027] The suture lock may be configured to be adjustably disposed along each suture. In
this regard, the suture lock may be provided with a passage that slidably recetves each suture
therein. Such an arrangement may allow a surgeon to change the extent to which the tissue or
muscle is held together by the sutures by adjusting the position of the suture lock relative to one
or more of the sutures and/or anchors. It is to be understood that the suture lock may employ any

suitable arrangement apparent to one of skill in the art.

[0028]  The suture lock and/or sutures may include a securement feature that secures the
sutures in a desired state by inhibiting relative movement between the lock and sutures. In one

embodiment, each suture may include a securement feature that engages the suture lock and/or
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each other to inhibit movement therebetween. The securement feature may include a plurality of
projections spaced along the length of each suture. However, it is to be appreciated that any

suitable securement feature may be provided on the suture anchor and/or sutures as would be

apparent to one of skill in the art.

[0029] Another aspect of the invention is directed to an endoscopic suturing device that 1s
configured to deliver and place two or more sutures in tissue or muscle during a surgical
procedure. The suturing device may be configured to carry a plurality of sutures so that multiple

sutures can be placed in tissue or muscle during a single intubation of the device.

[0030] The suturing device may include a hollow needle configured to receive suture anchors
therein with a suture attached to each anchor. Each anchor may be individually ejected from the
needle to anchor its associated suture at a desired location in the tissue or muscle. An elongated
slot may be provided along the length of the needle through which the sutures may extend from
the needle lumen. A spacer may be disposed in the needle between the anchors to maintain

separation between the anchors and thereby limit inadvertent ejection of multiple anchors from

the needle during a suturing procedure.

[0031] For ease of understanding, and without limiting the scope of the invention, the suture
assembly and suturing device are described below particularly in connection with a surgical
procedure involving a pylori‘c sphincter. More particularly, the suture assembly and suturing
device may be employed with an endoscope to facilitate surgical treatment of obesity which
involves narrowing and/or disabling the pyloric sphincter to reduce the rate of gastric emptying.
For example, one or more sutures may be placed into the pyloric sphincter using a suturing
device to narrow the sphincter opening. If desired, a medication, drug or bulking agent may also
be injected into the pyloric sphincter to stiffen, disable or otherwise alter the function of the
muscle. Tt should be understood, however, that the suture assembly and suturing device are not

so limited and may be employed in other surgical procedures as would be apparent to one of skill

in the art.
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[0032]  In one illustrative embodiment shown in FIGS. 1-2, the suture assembly 10 includes
first and second sutures 12, 14 respectively attached to first and second anchors 16, 18.
However, the suture assembly may include any number of sutures and anchors for performing a

particular surgical procedure as would be apparent to one of skill in the art.

[0033]  Each suture 12, 14 may be attached to the anchor 16, 18 at an intermediate location
along the length of the anchor forming anchored sutures of a type known in the art as a -
anchor” suture. As shown, each suture 12, 14 may be attached to the associated anchor 16, 18
substantially midway between its opposite ends. It is to be understood, however, that the suture
need not be attached to an intermediate location of the anchor, but may be attached to any portion

of the anchor as would be apparent to one of skill in the art.

[0034]  As will be described in greater detail below, the anchors 16, 18 of suture assembly 10
may be endoscopically placed through gastrointestinal tissue or muscle to anchor the associated

sutures 12, 14 through contact between the anchor 16, 18 and the tissue or muscle.

[0035] As shown in FIG. 2, each anchor 16, 18 may include a tubular wall having a
substantially square cross-section. However, it is to be appreciated that the anchors may employ
any suitable configuration apparent to one of skill in the art. For example, the anchors 16, 18
may be configured to have a rectangular, oval or circular cross section. Additionally, the suture
assembly may employ anchors having different configurations on one or more of the sutures if

desired for a particular procedure.

[0036] As illustrated, an end portion of the suture 12, 14 may be received in an interior of the
anchor 16, 18. A knot 20 is formed adjacent the end of the suture to secure the suture to the
anchor. As is to be appreciated, however, the anchor may be attached to the suture using any

suitable arrangement apparent to one of skill in the art.

[0037] The suture assembly 10 also includes a suture lock or tensioner 22 connected to both

the first and second sutures 12, 14 of the assembly 10. The suture lock interacts with and secures
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the sutures in one or more secured positions. The suture lock is configured to be adjustable
relative to the sutures so that the suture assembly may be adjusted to vary the degree to which to
the tissue or muscle is held together. In one embodiment, the suture lock is slidable relative to
the sutures so that a surgeon may adjust the suture assembly by moving the suture lock in both
directions along the sutures relative to the anchors to desired positions. In the illustrative
embodiment, the suture lock 22 includes a central passage 24 (shown in phantom) extending

along its length which slidably receives each suture 12, 14 therethrough.

[0038] The suture assembly may include one or more securement features to inhibit relative
movement between the sutures and the suture lock and maintain the sutures in a desired secured
position. The securement feature may be provided on the suture lock, the sutures or both. In one
illustrative embodiment, each of the sutures 12, 14 includes a plurality of projections 26 spaced
along a length of the suture. Engagement between the projections 26 and the central passage 24
of the suture lock 22 functions to maintain the lock 22 in a desired location with respect to the
sutures 12, 14 and anchors 16, 18 as the lock 22 is advanced along the length of the sutures. The
projections on one suture may also interact with the projections on the other suture to inhibit
relative movement therebetween. In one embodiment, the projections may include spaced
nodules along the length of each suture. Tt is to be understood that the suture assembly may
employ any suitable securement feature apparent to one of skill in the art. For example, the
suture assembly may incorporate detent arrangements, releasable pawl mechanisms or one-way

mechanisms, such as those used to hold flexible ties.

[0039] The suture assembly may be delivered to and placed in tissue or muscle, such as
within the gastrointestinal tract of a patient, using an endoscopic suturing device. In one
illustrative embodiment shown in FIGS. 3-6, an endoscopic suturing device 28 includes an
elongated needle 34 having a distal end 36 and an opposite proximal end 38 (FIG. 6). The distal
end 36 of needle 34 is pointed to facilitate piercing of body tissue or muscle, such as the |
gastrointestinal tissue or muscle of an individual, by the needle. The pointed distal end 36 may

be formed by cutting the needle 34 along curved cut lines as shown in FIGS. 3 and 4.
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[0040] The needle 34 includes a substantially tubular wall defining a needle lumen adapted to
receive the anchors 16, 18 of the suture assembly 10 in a sliding arrangement. As shown in FIG.
3, the needle 34 may include an elongated slot 42 extending longitudinally along the length of the
needle 34. The slot 42 is adapted to accommodate the sutures 12, 14 extending between the
anchors 16, 18 and the suture lock or tensioner 22, which is located at an exterior location with

respect to the needle 34.

[0041]  The suturing device 28 may include ba catheter 30 that is configured to hold the needle
and suture assembly. In one embodiment, the catheter 30 includes a substantially cylindrical tube
defining a catheter lumen that is adapted to slidably receive the needle 34. As shown in FIGS. 3
and 4, the needle 34 may be extended beyond a terminal end 40 of the catheter 30 in a deployed

condition to present the needle 34 for penetration of tissue or muscle.

[0042] In one embodiment, the catheter 30 is made from a plastic material to provide for
sufficient flexibility for delivery of the catheter 30 into the gastrointestinal tract through a natural
body opening such as the mouth. However, it is to be appreciated that the catheter may be
fabricated from any suitable material apparent to one of skill in the art. The catheter 30 is
preferably adapted for receipt by an endoscope 32 (FIG. 10) within a channel provided by the
endoscope for sliding deployment of endoscopic tools from a distal end of the endoscope 32.
Endoscopes having working channels for sliding deployment of various surgical and diagnostic

tools are known, such that no further description is required.

[0043]  The suturing device 28 may also include a needle thruster 44 that is slidably received
within the catheter 30 and connected to the needle 34. The needle thruster 44 provides for
relative movement of the needle 34 with respect to the catheter 30 between a retracted condition
(FIG. 7) in which the needle 34 is contained within the lumen of the catheter 30 and a deployed
condition (FIGS 3 and 4). In one illustrative embodiment shown in FIG. 5, the needle thruster 44
is formed by a wire 46 wound in closely spaced coils to form a substantially tubular

configuration defining an interior. The wire 46 of the needle thruster 44 may be wrapped about
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an end portion of the needle 34 to connect the needle thruster 44 to the needle 34. The needle 34
and needle thruster 44 may be further secured to each other by welding or brazing the wire 46 to
the needle 34. It is to be understood that the needle thruster may employ any suitable

arrangement apparent to one of skill in the art.

[0044] The wound-wire construction provides the needle thruster 44 with flexibility to
facilitate endoscopic maneuvering of the needle thruster 44 and the attached needle 34 when the
suturing device 28 is placed into the gastrointestinal tract of an individual. The wound wire
configuration of needle thruster 44, however, also possesses sufficient axial stiffness to provide
for driving movement of the needle 34 between the retracted condition (FIG. 7) and the deployed
condition. Although only a portion of the needle thruster 44 is seen in the figures, it should be
understood that the needle thruster 44 is preferably configured to provide for the desired

movement of the needle 34 with respect to the catheter 30 from a remote location outside of the

patient.

[0045] The suturing device 28 may further include an anchor ejector that is configured to be
actuated by a surgeon to eject the anchors from the needle. In one illustrative embodiment, the
anchor ejector 48 includes an elongated wire portion 50 and a spring portion 52, Preferably, the
spring portion 52 of the anchor ejector 48 is integrally formed with the wire portion 50 by coiling
an end portion of a length of wire into the helical configuration shown. However, it is to be

understood that the anchor ejector may employ any suitable arrangement apparent to one of skill

in the art.

[0046]  As shown in FIG. 5, the spring portion 52 of the anchor ejector 48 is slidably received
and within the needle 34. As described below in greater detail, the spring portion 52 of the
anchor ejector 48 contacts the anchor of the suture assembly 10 located furthest from the distal

end of the needle for ejection of the first and second anchors 16, 18 from the distal end 36 of
needle 34.
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[0047]  As shown in FIGS. 7-9, the suture assembly 10 is loaded into the suturing device 28
and the needle 34 is placed in a retracted condition within the lumen of the catheter 30 (FIG. 7).
For clarity, the needle thruster 44 is not shown in FIG. 7. The anchors 16, 18 of suture assembly
10 are slidably received within the lumen of the needle 34 such that the first anchor 16 is located
forwardly of the second anchor 18. As described above, the sutures 12, 14 extend from the
anchors 16, 18 through the elongated slot 42 in the needle 34 to the suture tensioner 22, which is
located in front of the needle 34 in an end portion of the catheter 30.

[0048] In one illustrative embodiment, é spacer 54 is slidably received within the lumen of
the needle 34. The spacer 54 is located between the first and second anchors 16, 18 of the suture
assembly to maintain separation between the anchors and thereby limit inadvertent ejection of the
second anchor 18 when the first anchor 16 is ejected from the needle 34 by the anchor ejector 48.
The spacer may be fabricated from a digestible material, as would apparent to one of skill in the
art, so that the spacer does not need to be removed by the surgeon during the surgical procedure.
It is to be appreciated, however, that a spacer is not required and, if provided, it need not be made

of a digestible material.

[0049] As shown in FIG. 8, the needle 34 of suturing device 28 may be moved to the
deployed condition in which the needle 34 has been advanced by the needle thruster 44 to extend
from the end of the catheter 30. The deployment of the needle 34 also results in the suture lock
or tensioner 22 being driven from the catheter 30 because of its forward location with respect to
the needle 34. The position of the first and second anchors 16, 18 relative to the needle 34,

however, remains unchanged as the needle 34 is moved from the retracted condition to the

deployed condition.

[0050] In one illustrative embodiment shown in FIGS. 10-14, the suturing device 28 may be
used for placement of a suture assembly 10 on tissue or muscle within the gastrointestinal tract of

a human patient. More particularly, the procedure is directed to endoscopic treaiment of obesity
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by narrowing the pyloric sphincter of the patient by suturing and drawing portions of the pyloric

muscle together so as to narrow the sphincter and reduce gastric emptying.

[0051] As shown in FIG. 10, a suturing device 28 carrying a suture assembly 10 is inserted
into the gastrointestinal tract 56 of an individual using an endoscope 32. The suturing device 23
and suture assembly 10 are shown enlarged from scale with respect to the gastrointestinal tract 56
to facilitate illustration. The suturing device 28 may be positioned adjacent to the pyloric
sphincter 58 of the gastrointestinal tract 56 and the needle 34 may be deployed to extend from the
catheter 30. As described further below, the sutures may be placed at first and second target
locations 62, 64 of the pyloric muscle. However, it is to be understood that sutures may be

placed at additional target locations, if desired.

[0052] As shown in FIG. 11, the pyloric sphincter 58 is penetrated by the needle 34 at the
first target location 62 such that the distal end 36 of needle 34 is located on the duodenum side of
the gastrointestinal tract 56. With the needle 34 extending through the pyloric sphincter 58 at the
first target location 62, the anchor ejector 48 of the suturing device 28 is advanced relative to the
needle thruster 44. As a result, the anchors 16, 18 are slidingly advanced along the needle 34
through contact between second anchor 18 and the spring portion 52 of anchor ejector 48. As
shown, the anchor ejector 48 is advanced by an amount sufficient to eject the first anchor 16 from
the distal end 36 of needle 34 such that anchor 16 is located on the duodenum side of the

gastrointestinal tract 56 at the first target location 62.

[0053]  As shown in FIG. 12, the needle 34 is then withdrawn from the pyloric muscle 58 at
the first target location 62 such that the distal end 36 of needle 34 is returned to the gastric side of
the gastrointestinal tract 56. The anchor ejector 48 may then be advanced relative to the needle
thruster 44 by an amount sufficient to cause ejection of the spacer 54, if provided, from the

needle 34 into the interior of the gastrointestinal tract 56.

[0054] As shown in FIG. 13, the anchoring procedure is repeated at the second target location
64 to penetrate the pyloric sphincter 58 with the needle 34 and eject the second anchor 18 on the
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duodenum side of the gastrointestinal tract 56. As shown, the placement of the anchors 16, 18 in
the above-described manner anchors the first and second sutures 12, 14 at the first and second
target locations 62, 64 through contact between the anchors 16, 18 and the pyloric muscle 58
which prevents the anchors 16, 18 from being pulled back through the pyloric muscle and into
the gastric side of the gastrointestinal tract 56. As shown, the suture lock 22 is initially
positioned in a retracted condition spaced away from the anchors and located adjacent the

opposite ends 66 of the sutures 12, 14.

[0055] As shown in FIG. 14, with the sutures anchored at the target locations, the suture lock
or tensioner 22 may then be advanced along the sutures 12, 14. This may be accomplished using
suitable endoscopic grasping equipment (not shown), as apparent to one of skill in the art, to grip
the suture lock 22 and the sutures 12, 14 adjacent the free ends 66 thereof. The suture lock 22 1s
then advanced along the sutures 12, 14 toward the anchors while the suture ends 66 are held in
place. Advancement of the suture lock 22 along the sutures 12, 14 acts to cinch the sutures so as
to draw portions of the pyloric sphincter 58 at the anchor locations 62, 64 towards each other due
to the contact between the anchors 16, 18 and the pyloric muscle 58. Cinching the suture
assembly in this manner to draw the pyloric muscle portions toward each other results in the
narrowing of the pyloric sphincter, thereby providing reduced gastric emptying that may be
beneficial for treating obesity. The amount of cinching applied to the suture assembly is

determined by the surgeon to achieve a desired amount of narrowing of the pyloric sphincter.

[0056] If it is subsequently determined that the patient may benefit from a different rate of
gastric emptying, it may be desirable to adjust the extent of narrowing of the pyloric sphincter.
In this regard, a surgeon may readjust the suturing assembly in a manner that further narrows or
enlarges the sphincter muscle to reduce or increase the amount of gastric emptying. This may be
accomplished by repositioning the suture lock along the length of the sutures relative to one or

both of the anchors.
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[0057]  Although use of the suture assembly and suturing device has been described in
connection with endoscopic treatment of obesity involving narrowing and/or disabling the
pyloric sphincter, it should be understood that the suture assembly and suturing device are not so

limited and may be employed in other surgical procedures as would be apparent to one of skill 1n

the art.

[0058] It should be understood that the foregoing description of various embodiments of the
invention are intended merely to be illustrative thereof and that other embodiments,

modifications, and equivalents of the invention are within the scope of the invention recited in

the claims appended hereto.

[0059] What is claimed 1s:
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Claims
1. An adjustable suture assembly, comprising:

4 first suture and a first anchor attached to an end of the first suture, the first anchor
constructed and arranged to anchor the first suture to tissue or muscle;

a second suture and a second anchor attached to an end of the second suture, the second
anchor constructed and arranged to anchor the second suture to tissue or muscle; and

a suture lock to adjustably secure the first and second sutures in a first secured position

and subsequently in a second secured position.

2. The adjustable suture assembly according to claim 1, wherein a first length of
suture extends between the suture lock and one of the first and second anchors in the first secured
position and a second length of suture extends between the suture lock and the one of the first
and second anchors in the second secured position, the second length being different than the

first length to adjust the suture assembly relative to the first secured position.

3. The adjustable suture assembly according to claim 2, wherein the second length is

greater than the first length to loosen the suture assembly relative to the first secured position.

4. The adjustable suture assembly according to claim 2, wherein the second length is

less than the first length to tighten the suture assembly relative to the first secured position.

J. The adjustable suture assembly according to any one of claims 1 to 4, wherein

each of the first and second anchors includes an elongated anchor body.

6. The adjustable suture assembly according to claim 5, wherein each of the first and
second sutures is attached to the first and second anchors at an intermediate location between

opposing ends of the elongated anchor body.
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7. The adjustable suture assembly according to any one of claims 1 to 6, wherein the

suture lock is adjustably disposed along the first and second sutures.

8. The adjustable suture assembly according to any one of claims 1 to 7, wherein the

suture lock includes a passage and the first and second sutures extend through the passage.

9. The adjustable suture assembly according to any one of claims 1 to 8, wherein the

suture lock and the first and second sutures are configured for slidable movement therebetween.

10.  The adjustable suture assembly according to any one of claims 1 to 9, wherein at
least one of the suture lock and the first and second sutures includes a securement feature to

inhibit movement between the suture lock and the sutures.

11.  The adjustable suture assembly according to claim 10, wherein each of the first

and second sutures includes a securement feature that engages the suture lock.

12.  The adjustable suture assembly according to claim 11, wherein the securement

feature on the first suture engages the securement feature on the second suture to inhibit

movement therebetween.

13.  The adjustable suture assembly according to any one of claims 10 to 12, wherein
the securement feature includes a plurality of projections spaced along the first and second

sutures.
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14.  An endoscopic suturing device, comprising;:

an elongated catheter having an axially extending catheter lumen;

a needle having an axially extending needle lumen, the needle including a distal end
constructed and arranged to pierce tissue or muscle, the needle being slidably disposed within the
catheter lumen; and

a suture assembly including at least first and second anchors and first and second sutures
respectively attached to the first and second anchors, each of the first and second anchors being

disposed within the needle lumen.

15.  The endoscopic suturing device according to claim 14, wherein the needle
includes a longitudinally extending slot, the first and second sutures extending from the needle

lumen through the slot.

16.  The endoscopic suturing device according to any one of claims 14 to 15, wherein

each of the first and second anchors is slidable within the needle lumen.

17.  The endoscopic suturing device according to any one of claims 14 to 16, wherein

the first and second anchors are disposed within the needle lumen in an axial arrangement.

18.  The endoscopic suturing device according to any one of claims 14 to 17, further

comprising a spacer disposed in the needle lumen between the first and second anchors.

19.  The endoscopic suturing device according to claim 18, wherein the spacer 1s made

from a digestible material.

20.  The endoscopic suturing device according to any one of claims 14 to 19, wherein

each of the first and second anchors includes an elongated anchor body.
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21.  The endoscopic suturing device according to claim 20, wherein each of the first

and second sutures is attached to an intermediate location between opposing ends of the anchor

body.

22.  The endoscopic suturing device according to any one of claims 14 to 21, wherein
the suture assembly includes a suture lock to secure the first and second sutures together in at

least one secured position.

23.  The endoscopic suturing device according to claim 22, wherein the suture lock 1s

disposed in the catheter outside the needle lumen.

24.  The endoscopic suturing device according to any one of claims 22 to 23, wherein

the suture lock is disposed adjacent the distal end of the needle.

25.  The endoscopic suturing device according to any one of claims 22 to 24, wherein

the suture lock includes a passage and the first and second sutures extend through the passage.

26.  The endoscopic suturing device according to any one of claims 22 to 25, wherein
the suture lock and the first and second sutures are configured for slidable movement

therebetween.

27.  The endoscopic suturing device according to any one of claims 22 to 26, wherein
at least one of the suture lock and the first and second sutures includes a securement feature to

inhibit movement between the suture lock and the sutures in an adjustable locking arrangement.

28.  The endoscopic suturing device according to claim 27, wherein each of the first

and second sutures includes a securement feature that engages the suture lock.
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29.  The endoscopic suturing device according to any one of claims 27 to 28, wherein
the securement feature includes a plurality of projections spaced along the first and second

sutures.

30.  The endoscopic suturing device according to any one of claims 14 to 29, further
comprising a needle thruster to move the needle relative to the catheter between an extended

position and a retracted position.

31.  The endoscopic suturing device according to any one of claims 14 to 30, further

comprising an anchor ejector to expel the first and second anchors from the needle.

32.  The endoscopic suturing device according to any one of claims 14 to 31, in

combination with an endoscope, the endoscopic suturing device being disposed in the endoscope.

33. A method of adjusting the configuration of a hollow body organ, the method
comprising acts of:

(a) placing at least one suture at first and second locations of the hollow body organ
with first and second lengths of suture extending, respectively, from the first and second
locations;

(b) securing the first and second lengths of suture to maintain the first and second
locations in a first relative position with the hollow body organ in a first configuration; and

(¢) following act (b), securing the first and second lengths of suture to maintain the
first and second locations in a second relative position with the hollow body organ in a second

configuration that is different from the first configuration.

34.  The method according to claim 33, wherein act (c) includes narrowing the hollow

body organ so that the second configuration is smaller than the first configuration.
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35.  The method according to claim 33, wherein act (¢) includes enlarging the hollow

body organ so that the second configuration is larger than the first configuration.

36.  The method according to any one of claims 33 to 35, wherein act (c) includes
readjusting the first and second lengths of suture to reconfigure the hollow body organ into the
second configuration, and securing the first and second lengths of suture to maintain the hollow

body organ in the second configuration.

37.  The method according to any one of claims 35 to 36, wherein act (b) includes
securing the first and second lengths of suture with a suture lock and act (c) includes

repositioning the suture lock relative to at least one of the first and second lengths of suture.

38.  The method according to claim 37, wherein act (c) includes sliding the first and

second lengths of suture relative to the suture lock.

39.  The method according to any one of claims 33 to 38, wherein the at least one
suture includes at least first and second sutures respectively attached to first and second anchors,
and act (a) includes anchoring the first suture with the first anchor at the first location and

anchoring the second suture with the second anchor at the second location.

40.  The method according to any one of claims 33 to 39, wherein each act 1s

performed endoscopically.
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41. A method of adjusting a pyloric sphincter to treat obesity, the method comprising
acts of:

(a) placing at least one suture at first and second locations of the pyloric sphincter
with first and second lengths of suture extending, respectively, from the first and second
locations;

(b)  narrowing the pyloric sphincter into a first configuration for reducing gastric
emptying; and

(¢) securing the first and second lengths of suture to maintain the pyloric sphincter in

the first configuration.

42.  The method according to claim 41, turther comprising, following act (c), act (d) of
reconfiguring the pyloric sphincter into a second configuration that 1s different from the first

configuration to adjust gastric emptying.

43.  The method according to claim 42, wherein act (d) includes further narrowing the
pyloric sphincter so that the second configuration is smaller than the first configuration for

further reducing gastric emptying.

44.  The method according to claim 42, wherein act (d) includes enlarging the pyloric

sphincter so that the second configuration is larger than the first configuration for increasing

gastric emptying.

45.  The method according to any one of claims 42 to 44, wherein act (d) includes
readjusting the first and second lengths of suture to reconfigure the pyloric sphincter into the
second configuration, and securing the first and second lengths of suture to maintain the pyloric

sphincter in the second configuration.
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46.  The method according to any one of claims 42 to 45, wherein act (c) includes
securing the first and second lengths of suture with a suture lock and act (d) includes

repositioning the suture lock relative to at least one of the first and second lengths of suture.

47.  The method according to claim 46, wherein act (d) includes sliding the first and

second lengths of suture relative to the suture lock.

48.  The method according to any one of claims 41 to 47, wherein the at least one
suture includes at least first and second sutures respectively attached to first and second anchors,
and act (a) includes anchoring the first suture with the first anchor at the first location and

anchoring the second suture with the second anchor at the second location.

49,  The method according to any one of claims 41 to 48, wherein each act 1s

performed endoscopically.
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