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The present invention provides devices and methods for
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and/or its comorbidities, such as diabetes. The bypass sleeve
may be at least partially deployed by eversion.
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GASTROINTESTINAL IMPLANT SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This patent application is a continuation of Ser. No.
11/400,724 filed Apr. 7, 2006 which is a continuation-in-part
of U.S. patent application Ser. No. 11/124,634 filed May 5,
2005 which claims the benefit of U.S. provisional patent
application 60/569,442, filed on May 7, 2004, by Kagan et
al. for Devices and Methods for Treating Morbid Obesity
and U.S. provisional patent application 60/613,917, filed on
Sep. 27, 2004, by Kagan et al. for Devices and Methods for
Attachment of a Gastrointestinal Sleeve. This patent appli-
cation is also a continuation-in-part of U.S. utility patent
application Ser. No. 10/698,148, filed on Oct. 31, 2003 by
Kagan et al. for Apparatus and Methods for Treatment of
Morbid Obesity which claims priority to U.S. provisional
patent applications 60/480,485, 60/448,817, 60/437,513,
60/430,857, 60/428,483, and 60/422,987. This patent appli-
cation is also a continuation-in-part of U.S. utility patent
application Ser. No. 10/998,424, filed on Nov. 29, 2004 by
Kagan et al. for Apparatus and Methods for Treatment of
Morbid Obesity and of U.S. utility patent application Ser.
No. 11/025,364, filed on Dec. 29, 2004, by Kagan et al. for
Devices and Methods for Treating Morbid Obesity. The
devices and methods described herein can be combined with
and/or used in conjunction with the apparatus and methods
described in these prior applications. These and all patents
and patent applications referred to herein are hereby
expressly incorporated by reference in their entireties herein.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to devices and meth-
ods for attachment of a device within a patient’s digestive
tract. In particular, the present invention relates to devices
and methods for treatment of obesity and/or its comorbidi-
ties, such as diabetes.

[0004] 2. Description of the Related Art

1. Field of the Invention

[0005] Bariatrics is the field of medicine encompassing the
study of overweight, its causes, prevention and treatment.
Bariatric surgery is a treatment for morbid obesity that
involves alteration of a patient’s digestive tract to encourage
weight loss and to help maintain normal weight. Known
bariatric surgery procedures include jejuno-ileal bypass,
jejuno-colic shunt, biliopancreatic diversion, gastric bypass,
Roux-en-Y gastric bypass, gastroplasty, gastric banding,
vertical banded gastroplasty, and silastic ring gastroplasty. A
more complete history of bariatric surgery can be found in
U.S. Provisional Patent Application No. 60/422,987 Appa-
ratus and Methods for Treatment of Morbid Obesity and also
on the website of the American Society for Bariatric Surgery
at http://www.asbs.org.

[0006] Medical sleeve devices for placement in a patient’s
stomach are described by Rockey in U.S. Pat. Nos. 4,501,
264, 4,641,653 and 4,763,653. The medical sleeve described
in these patents are said to reduce the surface area available
for absorption in the stomach, however it is not configured
to effectively reduce the volume of the stomach nor will the
device described isolate ingested food from stomach secre-
tions. Other sleeve devices for placement in a patient’s
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intestines are described in U.S. Pat. No. 4,134,405 (Smit),
U.S. Pat. No. 4,315,509 (Smit), U.S. Pat. No. 5,306,300
(Berry), and U.S. Pat. No. 5,820,584 (Crabb). The sleeve
devices described in these patents are said to be placed at the
lower end of the stomach and therefore do not serve to
isolate ingested food from the digestive secretions of the
stomach.

[0007] In U.S. Patent Application US 2003/0040804,
Stack et al. describe a satiation device to aid in weight loss
by controlling feelings of hunger. The patent application
describes an antral tube that expands into the antrum of the
stomach to create a feeling of satiation. In U.S. Patent
Application US 2003/0040808, Stack et al. describe a satia-
tion device for inducing weight loss in a patient includes a
tubular prosthesis positionable such that an opening at its
proximal end receives masticated food from the esophagus,
and such that the masticated food passes through the pouch
and into the stomach via an opening in its distal end.

[0008] In U.S. Patent Application US 2003/0120265,
Deem et al. describe various obesity treatment tools and
methods for reducing the size of the stomach pouch to limit
the caloric intake as well as to provide an earlier feeling of
satiety. The smaller pouches may be made using individual
anchoring devices, rotating probes, or volume reduction
devices applied directly from the interior of the stomach. A
pyloroplasty procedure to render the pyloric sphincter
incompetent and a gastric bypass procedure using atraumatic
magnetic anastomosis devices are also described.

[0009] In U.S. Patent Application US 2003/0144708,
Starkebaum describes methods and systems for treating
patients suffering from eating disorders and obesity using
electrical stimulation directly or indirectly to the pylorus of
a patient to substantially close the pylorus lumen to inhibit
emptying of the stomach.

[0010] Notwithstanding the foregoing, there remains a
need for a perorally deployable device for the treatment of
obesity and/or its comorbidities, as well as a way to attach
the device and to position a bypass tube within the intestine.

SUMMARY OF THE INVENTION

[0011] There is provided in accordance with one aspect of
the present invention, an attachment system for attaching a
device to the mucosal side of a wall of the gastrointestinal
tract. The wall comprises, among other tissue layers, a
muscularis layer and a serosal layer. The system comprises
a gastrointestinal attachment cuff having a tubular body, a
proximal end and a distal end. At least one attachment
structure (sometimes referred to as a tissue anchor) is
provided for transmural attachment of the cuff to the
mucosal side. The anchor comprises a connecting element
(sometimes referred to as a tension element) for extending
through the wall and at least one transverse retention surface
for positioning in contact with the serosal tissue. The cuff
may be a unitary annular component or assembly, or may
comprise two or three or more components spaced circum-
ferentially apart about a longitudinal axis.

[0012] The tension element may comprise a suture. The
tension element comprises a proximal end for extending
through the mucosal layer and a distal end for carrying the
transverse retention surface. The transverse retention surface
comprises a proximal surface of a serosal anchor. The
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serosal anchor may comprise a T-tag, a disk, or an inflatable
structure. The serosal anchor is transformable between a
first, reduced profile for distal transmural advancement
through the wall, and a second, enlarged profile for resisting
proximal retraction through the wall.

[0013] The tension element has a length between the cuff
and the transverse retention surface, and the length is
generally at least about 2 mm and often no more than about
20 mm. In some implementations of the invention, the
length is within the range from about 2 mm to about 10 mm
and, depending on the patient, potentially within the range
from about 3 mm to about 6 mm. Preferably, the connecting
element is at least as long as the uncompressed wall thick-
ness of the tissue at the attachment point.

[0014] The attachment system may additionally comprise
a first engagement surface carried by a first coupler on the
attachment cuff for coupling to a second, complementary
engagement surface carried by a second coupler on a gastric
bypass tube. The first and second couplers may be config-
ured for removable coupling or permanent coupling between
the bypass tube and the cuff. The bypass tube may have a
length of at least about 50 cm, at least about 75 cm and in
certain embodiments at least about 100 cm. The length is
generally at least long enough to place the distal end beyond
the pyloris, and, preferably, beyond the ligament of Treitz.
The system may comprise at least 6 tissue anchors, and, in
some applications, at least 12 tissue anchors.

[0015] The cuff may be omitted and the proximal end of
the bypass tube may be attached directly to the adjacent
tissue. The use of a cuff may be preferred, however, if
removal or replacement of the bypass tube is contemplated,
or if it is desirable to separate the steps of tissue attachment
and bypass tube placement.

[0016] There is provided in accordance with another
aspect of the present invention, a method of attaching a
device to the mucosal side of a wall of the gastrointestinal
tract, the wall comprising a muscularis layer and a serosal
layer. The method comprises the steps of providing a tension
element, having a retention element thereon. The retention
element is advanced through the wall from the mucosal side
and the retention element is placed such that it is spaced
apart from the muscularis by serosal tissue, and placed on
the serosal surface. The device is directly or indirectly (e.g.
through a grommet, with intervening connectors, etc)
attached to the tension element, such that the device is
positioned adjacent the mucosal surface. As used herein,
mucosal surface is a term of directional orientation and
refers to the tissue surface facing the interior of the body
lumen such as the lower esophagus or stomach, which may
be covered by a mucosal layer.

[0017] Changes may be caused to the serosal or other
tissue following the attaching step. The changes may be
caused to the tissue prior to the attaching step. The changes
may be caused to the tissue as a biological response to
tension on the tension element, biasing the retention element
against the serosal surface. Alternatively, the changes may
be caused to the serosal tissue in response to the application
of an active agent. The active agent may comprise a growth
factor, a sclerosing agent, or other agent or process for
increasing the tissue density (e.g. initiating a fibrotic
response) of the serosal tissue residing between the retention
element and the muscularis.
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[0018] In accordance with a further aspect of the present
invention, there is provided a method of treating a patient.
The method comprises the steps of providing a gastrointes-
tinal attachment cuff having a tubular body, a proximal end
and a distal end. The gastrointestinal cuff is positioned in the
patient’s digestive tract adjacent a mucosal surface in the
vicinity of the gastroesophageal junction, the mucosal sur-
face separated from a serosal surface by a wall thickness.
The gastroesophageal cuff is secured adjacent the mucosal
surface by advancing at least three tissue anchors through
the mucosal surface, across the wall thickness and through
the serosal surface to position a transverse retention surface
of each tissue anchor in contact with the serosal surface.
Preferably, the foregoing steps are accomplished endoscopi-
cally.

[0019] The securing step may comprise advancing at least
6 tissue anchors through the mucosal surface, and, in certain
applications, at least 12 tissue anchors.

[0020] The tissue anchor comprises a tension element such
as a suture for connecting the transverse retention surface to
the cuff. The transverse retention surface may be a surface
on a T-tag, a disk, or other retention structure. The length of
the tension element may be at least about 75% of the wall
thickness between the mucosal surface and the serosal
surface. Preferably, the length of the tension element is at
least about 95% of the wall thickness, and, optimally, the
length of the tension element is at least about equal or
greater than the wall thickness. In one embodiment the
length of the tension element is at least about 120% of the
wall thickness.

[0021] The method may additionally comprise the step of
providing an elongate flexible gastric bypass tube having a
proximal end and a distal end, and attaching the proximal
end to the cuff. The proximal end of the bypass tube may be
attached to the cuff endoscopically. The attaching the proxi-
mal end of the bypass tube to the cuff step may comprise
removably attaching the proximal end of the bypass tube to
the cuff. The distal end of the bypass tube may be positioned
in the patient’s jejunum, in the patient’s ileum, or in the
patient’s duodenum.

[0022] The flexible gastric bypass tube may additionally
be provided with an optional restrictive opening. The restric-
tive opening may be positioned anywhere along the length
of the sleeve, preferably between the GEJ and the pyloris.
The restrictive opening may be provided in any of a variety
of ways, such as by including an additional annular com-
ponent within the tubular sleeve, providing a restrictive band
or component on the exterior of the tubular sleeve, or by
molding or otherwise forming the restrictive opening as an
integral part of the sleeve.

[0023] Further features and advantages of the present
invention will become apparent to those of skill in the art in
view of the detailed description of preferred embodiments
which follows, when considered together with the attached
drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 shows a gastrointestinal sleeve device
attached to a cuff positioned in the vicinity of the gastroe-
sophageal junction.

[0025] FIG. 2 is a cross sectional view taken along the line
2-2 in FIG. 1.
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[0026] FIG. 3 is an enlarged cross sectional view of the
cuff of FIG. 1.

[0027] FIG. 4 shows a schematic illustration of the GEJ
and the SCJ or Z-line and the target tissue zone identified by
the present inventors.

[0028] FIG. 5A shows a schematic illustration of a tissue
anchor placed adjacent the serosa at the time of implanta-
tion.

[0029] FIG. 5B shows a schematic illustration as in FIG.
5A, at a post implantation stage when the anchor has
relocated into the serosa, and a layer of increased tissue
density has formed on a proximal side of the tissue anchor.

[0030] FIG. 5C is a schematic illustration as in FIG. 5B,
with the anchor relocated proximally into the plane of the
muscularis.

[0031] FIGS. 6A-6B show an attachment cuff attaching a
gastrointestinal sleeve device using T-tags secured with a
button.

[0032] FIGS. 7A-7B show two views of a T-tag embodi-
ment of a tissue anchor.

[0033] FIG. 8A is a side elevational cross section through
a partially inverted sleeve.

[0034] FIG. 8B is a side elevational cross section through
a sleeve, showing an absorbable distal closure.

[0035] FIG. 9A is a partial cross sectional view of a sleeve
having a single invention.

[0036] FIG. 9B is a partial cross sectional view of a sleeve
having a double invention.

[0037] FIG 10 illustrates a method and apparatus for
placing T-tag fasteners at the gastroesophageal junction
(GED).

[0038] FIGS. 11A-11D show a method of T-tag fastener
delivery.

[0039] FIG. 12 shows a cuff being parachuted into place
along a plurality of suture tails.

[0040] FIG. 13 is a perspective, fragmentary view of a
gastrointestinal bypass sleeve connected to an attachment
cuff using sutures or clips.

[0041] FIG. 14 is a perspective, cross sectional view of a
gastrointestinal bypass sleeve being advanced distally
through a previously attached cuff.

[0042] FIG. 15 is a perspective, cross sectional view as in
FIG. 14, after the gastrointestinal bypass sleeve has been
fully distally advanced into a sealing relationship with the
attachment cuff.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0043] The present invention provides devices and meth-
ods for attaching an implant within the gastrointestinal
system. Although described primarily in the context of
supporting an endolumenal bypass sleeve, the attachment
technology of the present invention can be untilized to
support any of a variety of devices which may be desirably
positioned within the stomach or elsewhere in the gas-
trointestinal system. For example, the attachment cuff and/or
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serosal anchors disclosed herein may be utilized to support
any of a variety of valves or constricted openings designed
to treat gastroesophageal reflux disease (GERD), by aug-
menting natural function of the lower esophageal sphincter
or replacing that function. Any of a variety of obesity
devices may also be attached to the attachment cuft and/or
using the serosal anchors disclosed herein, such as electrical
stimulation and/or pacing devices, or volume occupying
devices which hang from or are otherwise attached to the
vicinity of the lower esophageal sphincter into the stomach.
Any of a variety of drug delivery reservoirs may also be
stabilized within the gastrointestinal system using the cuff
and/or anchoring systems disclosed herein. Diagnostic
devices, such as pH detectors, analyte detectors, pressure
sensors may also be temporarily or permanently secured
within the gastrointestinal system using the technologies
disclosed herein. The attachment cuff and/or associated
serosal anchors may further be utilized to accomplish
endolumenal anastomosis, or to span a defect or disease
condition, such as an ulceration or other gastrointestinal
anomaly.

[0044] Notwithstanding the foregoing, the present inven-
tion will be described primarily in the context of gastrointes-
tinal sleeve devices that can mimic a Roux-en-Y gastric
bypass by effectively reducing stomach volume, bypassing
a portion of the stomach and/or small intestines, reducing
nutrient absorption in the stomach and/or small intestines
and depositing minimally or undigested food farther than
normal into the intestines, thereby stimulating intestinal
responses.

[0045] FIG. 1 shows a gastrointestinal sleeve device 100
attached to an artificial attachment cuff or stoma device 102
implanted within a patient’s stomach 104. The attachment
cuff 102 can be implanted in the vicinity of the gastroesoph-
ageal junction 106, or at the outlet of a surgically created
gastric pouch (not illustrated). The attachment cuff 102
preferably does not restrict the flow of food, although it may
be provided with a restrictive opening if desired. The cuff
102 can have a fixed diameter opening 108 equal to, larger
or smaller than the fully open diameter at the native GEJ.
Alternatively, the cuff 102 can have an adjustable stoma
opening or it can be a “smart” stoma that adjusts the size of
the stoma opening in response to various conditions.

[0046] The attachment cuff 102 is preferably configured
for peroral delivery and attachment using endoscopic tech-
niques. Alternatively, the cuff 102 can be implanted using
laparoscopic or open surgical techniques. Additional details
of the cuff, stoma and attachment are found below, and in the
related applications previously incorporated by reference
herein.

[0047] The gastrointestinal sleeve device 100 is an elon-
gated flexible tubular structure that is permanently or remov-
ably attached to the attachment cuff 102 such that food and
liquids pass through the cuff 102 and enter the internal
lumen of the sleeve device 100. The attachment cuff 102 and
the gastrointestinal sleeve device 100 can be implanted
simultaneously, or the attachment cuff 102 can be implanted
by itself and then the gastrointestinal sleeve device 100 can
be attached to the attachment cuff 102 in the same or a
subsequent procedure. Optionally, a line of staples or other
fasteners may be used with any of the devices disclosed
herein to create a gastroplasty to reduce the volume of the
stomach.
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[0048] In conjunction with the cuff and/or gastric sleeve,
the volume of the stomach can be reduced by suturing,
stapling, adhesives or other technique using open, transeph-
ageal or laparoscopic techniques. Alternatively or in addi-
tion, a gastric balloon or other volume displacement device
may be used in conjunction with the gastric sleeve to provide
a feeling of satiety. These adjunctive techniques may have
the effect of further reducing nutrient intake (in the case of
a stomach reduction and pouch formation upstream of a
stoma) and enhancing the effect of peristaltic motions of the
stomach for moving food through the gastric sleeve intake
(in the case of a stomach reduction downstream of a stoma
where there is a gastric sleeve).

[0049] Returning to FIG. 1, a gastrointestinal sleeve
device 100 is attached at the GEJ with an attachment cuff
102. Tissue anchors, described below, have been omitted
from FIG. 1 for simplicity. The cuff 102 may include a
plurality of preformed attachment structures 110 for attach-
ment of tissue anchors as is discussed below.

[0050] The implantable cuff and/or attachment system is
preferably configured to avoid causing excessive force or
pressure within the tissue by having compliance that is
compatible with the gastrointestinal tissues where it is
attached. Device compliance can also be important for
providing a leak free seal between an implanted device and
the tissue at the attachment point. Compliance can be
provided in the radial or circumferential direction and/or in
the vertical, axial or longitudinal direction. The device may
have different compliance in different regions to be com-
patible with the tissue at the attachment point and at other
portions of the gastrointestinal tract through which it runs.
The device may have different compliance in different
directions to be compatible with the tissue at the attachment
point while simultaneously achieving other goals of the
device. Compliance can be provided in a number of different
ways. One way is by elastic or plastic deformation of the
device and/or the attachment means. Another way is by a
mechanical decoupling that allows relative movement
between the device and the attachment points, and/or
between the attachment points themselves, without trans-
mitting excessive force or pressure to the tissue.

[0051] In some clinical situations, it will be desirable to
match compliance between the device and the tissue to
which it is attached. In other situations, based upon the
clinical situations, it may be desirable to provide a device
with higher or lower compliance than the adjacent tissue to
achieve certain objectives.

[0052] Preferably, the attachment cuff 102 is highly flex-
ible or compliant in the radial direction so that expansion
and contraction of the stomach and esophagus due to con-
tents and/or muscular action will not place additional, or
actually reduce, stress on the attachment points. An elasto-
meric material, such as silicone or polyurethane that pro-
vides approximately 150% or more stretch in the radial
direction may be used. At the same time, an attachment ring
or other structure for attaching the sleeve, where utilized,
may have enough lateral rigidity to act as a mounting
platform for the gastrointestinal sleeve device and to resist
downward movement due to the weight of the gastrointes-
tinal sleeve device and its contents and peristaltic traction on
the sleeve. The lateral rigidity of any sleeve attachment
structure can be enhanced with radially oriented bending
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reinforcements, such as ribs or embedded reinforcement
members. Alternatively, the attachment cuff can be flexible
and compliant and other means such as hooks, sutures
staples, etc., can be used for sleeve attachment.

[0053] Referring to FIG. 1, the attachment cuff 102 com-
prises a highly flexible tubular wall extending between a
proximal (superior) end 118 and a distal (interior) end 120.
The wall may be permeable or substantially impermeable to
body fluids, and may comprise any of a variety of weave
densities and/or aperture patterns either to effect flexibility,
fluid transport, or to accommodate attachment as is dis-
cussed further below.

[0054] The axial length of the cuff 102 between the
proximal end 118 and distal end 120 can be varied consid-
erably, depending upon the desired attachment configura-
tion. In general, axial lengths within the range of from about
0.25 inches to about 6 inches will be used. Axial lengths
within the range of from about 0.5 inches to about 2.0 inches
may be sufficient to support a detachable endolumenal
bypass sleeve as contemplated herein. In general, the axial
length of the attachment cuff 102 may be influenced by the
desired location of the seam 103 between the attachment cuff
102 and the sleeve 100, or other device which is to be
attached to the cuff 102.

[0055] The attachment cuff 102 may be constructed from
any of a variety of materials which are sufficiently flexible
and stable in the environment of the stomach. Suitable
materials may include woven or nonwoven fibers, fabrics or
extrusions using materials such as polyester velour
(Dacron), polyurethane, polyamide, ePTFE, various densi-
ties of polyethylene, polyethylene terephthalate, silicone, or
other materials which in the form presented exhibit sufficient
compliance, stretch, strength, and stability in the gastric
environment.

[0056] The inside diameter of the cuff 102 can also be
varied, depending upon the desired clinical performance.
For example, the cuff may be provided with a stoma or
inside diameter which is less than the inside diameter of the
adjacent esophagus. Alternatively, the inside diameter of the
cuff 102 may be approximately equal to or even greater than
the native esophagus. In general, inside diameters within the
range of from about 15 mm to about 40 mm are contem-
plated, and often within the range of from about 20 mm to
about 35 mm for use in human adults.

[0057] In the illustrated embodiment, the cuff 102 is
provided with a plurality of attachment structures 110 in the
form of apertures 122. These apertures 122 are provided to
facilitate anchoring of the cuff 102 to the adjacent tissue. In
either an endoscopic or surgical implantation, a plurality of
tissue anchors will be pre-attached to, or advanced through
the wall of the cuff 102 and transmurally through the
adjacent tissue as is discussed elsewhere herein. Provision of
a plurality of anchoring points such as apertures or other
structures which facilitate positioning and/or attachment of
tissue anchors may desirably help with anchor location as
well as reduce the amount of force necessary to advance
t-tags or other anchoring structures through the wall of the
cuff 102.

[0058] In an embodiment which utilizes apertures 122 to
facilitate tissue anchoring, the number of apertures 122 may
correspond to or be greater than the total anticipated number
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of tissue anchors. In general, at least about four apertures
122 and as many as eighteen or twenty are presently
contemplated, with from about eight apertures to about
sixteen apertures presently preferred. In one embodiment,
twelve tissue anchors are used.

[0059] Preferably, the apertures 122 in an embodiment of
the cuff 102 made from a thin walled woven or non-woven
material will be provided with a reinforcement ring (one
reinforcing ring per aperture, or one reinforcing ring for the
implant, superior to the apertures 122) to prevent pull-out of
the associated anchoring structures, as will be appreciated by
those of skill in the art in view of the disclosure herein. The
reinforcement ring, where used, may be a separate compo-
nent such as a grommet attached at each aperture to the cuff
102 such as by thermal bonding, adhesives, mechanical
interference or other technique. Alternatively, particularly in
the case of a fabric cuff 102, the reinforcement may be
provided by stitching around the perimeter of the aperture
122 in the manner of a buttonhole as is understood in the art.

[0060] In the illustrated embodiment, each of the plurality
of apertures 122 resides in a common transverse plane,
positioned in the patient at or slightly above the gastroe-
sophageal junction. Alternatively, the apertures 122 may be
provided in two or three or more transverse planes, such as
to permit attachment points in a zig-zag orientation around
the circumference of the attachment cuff 102. For example,
a first set of apertures 122 (such as every other aperture) may
be axially displaced from a second set of apertures 122 by
a distance within the range of from about 1 mm to about 10
mm, to provide a first and a second transverse attachment
plane. Axially staggering the location of the attachment
apertures 122 may be desirable depending upon the number
and configuration of tissue anchors and tissue anchor rein-
forcement structures as may be apparent to those of skill in
the art in view of the disclosure herein.

[0061] Referring to FIG. 3, a plurality of attachment points
124 may also be provided on the cuff 102, for permanently
or removably attaching the bypass sleeve 100. In the illus-
trated embodiment, the attachment points 124 each comprise
an aperture 126 for receiving a suture hook, clip or other
interference coupling, magnet assisted coupling or other link
128 to couple the bypass sleeve 100 to the cuff 102. The
bypass sleeve 100 may be attached to the cuft 102 in any of
a variety of ways, such as is discussed elsewhere herein. In
general, the present inventors contemplate a releasable
attachment between the sleeve 100 and cuff 102, to permit
removal and/or exchange of the sleeve 100 as has been
discussed elsewhere herein.

[0062] Referring to FIG. 2, there is illustrated a cross
sectional view transverse to the longitudinal axis of the
esophagus through the tissue attachment plane. Although the
cuff 102 and tissue anchors appear rigidly geometric in the
illustration, it is to be appreciated that the configuration will
be subject to constant motion and random configuration, as
the wall of the esophagus and stomach collapse and expand,
with as little resistance as possible from the cuff 102 and
associated attachment structures.

[0063] InFIG.2, the cuff 102 is illustrated as snugly fitted
against the mucosal surface 130 of the esophageal or stom-
ach wall 132. A plurality of anchor assemblies 134 are
shown for illustration purposes. The particular anchor
assemblies 134 illustrated in FIGS. 2 and 3 may be best
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suited for surgical implantation, while some of the t-tag
embodiments disclosed elsewhere herein may be more
readily adapted for endoscopic implantation. The anchor
assemblies 134 are therefore provided for illustration pur-
poses, but should be understood as only a single example of
the broader transmural, serosal surface anchoring of the
present invention.

[0064] Referring to FIG. 2, the anchor assembly 134
comprises a transverse retention surface 136 for positioning
against the serosal surface 138 of the esophagus or stomach
wall (illustrated as a single, homogenous layer for simplic-
ity). The transverse retention surface 136 may be a surface
on a t-tag, disc, or other structure. In the illustrated embodi-
ment, the surface 136 is carried by a small circular or oval
button 140, although T-tags and other structures disclosed
herein may be used, all of which are adapted to distribute
force over a predetermined surface area. The button 140 may
comprise any of a variety of materials, and, in one embodi-
ment, comprises a silicone disc.

[0065] Due to the physical characteristics of silicone, a
reinforcement element 142 in the form of a smaller disc or
transverse structure may be embedded within, or provided
on the radially outwardly facing surface of the disc 140. This
reinforcement element 142 allows distribution of force from
the tension element 144 across a greater surface area on the
disc 140, to avoid “cheese cutter” effects or other pull
through under tension exerted on the tension element 144.
The desirability of including a separate reinforcing element
142 will go down, as the durometer or other rigidity char-
acteristic of the disc 140 increases. Element 142 may
comprise any of a variety of materials which will be bio-
compatible and generally stiffer than the disc 140, such as
any of a variety of polyethylenes, PEEK, PEBAX or other
materials well known in the art.

[0066] In the illustrated embodiment, the tension element
144 comprises a suture which extends from the inside of the
esophagus transmurally to the reinforcing element 142 and
loops back through the wall of the esophagus where it is
clipped, tied, locked or otherwise secured at a connection
point 146. The tension element may comprise either a single
filament, or two or more filaments as illustrated, depending
upon the desired installation technique and physical prop-
erties of the final construct.

[0067] A second reinforcing element 148 may also be
provided, to serve the analogous function as the first rein-
forcing element 142, and resist pull through of the tension
element 144 under the influence exerted on the implant by
peristalsis and other gastrointestinal movement. The second
reinforcing element 148 may be in the form of a disc, T-tag
or other structure having a force distributing surface thereon.
Alternatively, reinforcing element 148 may be a thickened,
treated or reinforced zone on or within the wall of the sleeve.
Additional details of t-tag attachment and related structures
will be provided below.

[0068] The present inventors believe that some areas of
the esophageal or gastric wall exhibit physical properties
more conducive to retaining attachment structures than other
areas. For example, an attachment zone 160, shown in FIG.
4, directly above the squamocolumnar junction (SCJ) 162,
also known as the Z-line, ora serrata, and mucosal GEJ, may
be such an area. The SCJ marks the junction of the squamous
mucosa of the esophagus and the columnar or glandular
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mucosa of the stomach. The SCJ may be located at or below
the lower esophageal sphincter (LES).

[0069] The device may, in one preferred embodiment, be
attached in an attachment zone 160 no more than about 2 cm
and preferably no more than about 1 cm above the SCJ 162
and below the esophagus 164 where the squamous mucosa
is thicker than the squamous mucosa of the esophagus 164
and where there exists a serosal outer surface not exhibited
at the esophagus 164. The thicker layer of squamous mucosa
in the attachment zone 160 terminates distally at the endo-
scopically visible transition to the glandular mucosa of the
stomach 166 which occurs at the SCJ 162. The device is also
preferably attached at a location in the attachment zone 160
so as to minimize the risk of reflux. The SCJ 162 can be
located relative to other anatomical regions. It normally may
be found at the gastroesophageal junction (GEJ). The GEJ is
the region at which the tubular esophagus joins the saccular
stomach. The GEJ can be considered the first part of the
stomach 166 or the cardia and is located at the proximal
margin of the longitudinal gastric mucosal folds or in the
distal 2 cm of the esophagus 164 and proximal stomach 166.
Endoscopically, the location of the GEJ can be approximated
by identifying the proximal margin of the gastric folds.

[0070] Thus, a first aspect to the location of attachment of
the devices disclosed herein relates to the position of the
attachment structures along the axis of the hollow lumen or
organ. As described above, the attachment location in the
axial direction is preferably in the vicinity of the gastroe-
sophageal junction, and particularly just above the SCJ. This
attachment site can be located endoscopically by observing
the color change which occurs at the SCJ, and retracting or
positioning the attachment structures of the endoscope
slightly above that line.

[0071] A second aspect to the location of the attachment
structure relates to the depth within the adjacent tissue wall
(i.e., in a transverse direction to the longitudinal axis of the
esophagus described above) within which the various
anchors or retention structures disclosed herein reside.
Applicants believe that the location in the transverse direc-
tion is subject to migration or other change post-implanta-
tion, as described in connection with FIGS. 5A through 5C.

[0072] Referring to FIG. 5A, there is disclosed a highly
simplified schematic cross sectional view of a tissue wall
such as the wall of a hollow organ or lumen in the body,
including the wall at the vicinity of the gastroesophageal
junction. The tissue wall comprises a serosa 170 and a
muscularis 172. Additional tissue layers have been omitted
for simplicity. In general, as is appreciated by those of skill
in the art, the serosa 170 is on the outside of or faces away
from the stomach, and the muscularis is on the inside, or
faces towards the interior of the stomach. The serosa 170
thus includes a serosal surface 174 which faces away from
the interior of the stomach, and the muscularis 12 includes
a muscularis surface 176 which faces towards the interior of
the stomach.

[0073] An attachment device or anchor 178 is illustrated in
part in FIGS. 5A through 5C. The attachment device 178 can
take any of a variety of forms, described elsewhere herein.
In general, the attachment device 178 includes a retention
element 180 having at least one retention surface 182
thereon. The retention element 180 may be integrally formed
with or attached to a tension element 184, which extends
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through the tissue wall and is secured to the device
implanted within the gastrointestinal tract. Although the
attachment mechanisms disclosed herein will be defined
primarily in the context of an obesity device, which is
attached in the vicinity of the GEJ, those of skill in the art
will appreciate that the attachment system disclosed herein
may be utilized in any of a wide variety of other anatomical
locations, such as in the bronchial tubes, urethra, ureters,
fallopian tubes, throughout the GI tract, and others which
share a serosa or serosa like layer, such as in the kidney,
bladder, and other organs, as would be recognized by those
skilled in the art.

[0074] Referring to FIG. 5A, the retention element 180 is
illustrated with the retention surface 182 residing against the
serosal surface 174. Retention surface 182 may comprise
any of a variety of forms, such as a proximal surface on a
T-tag, proximal surface on a washer or disc, or any other
surface which extends in a generally lateral direction with
respect to a longitudinal axis of the tension element 184. The
transverse retention surface 182 may be radially enlargeable
or expandable from a first, reduced cross-sectional configu-
ration to provide a low crossing profile such as for deploy-
ment through a deployment cannula, and a second, radially
expanded or enlarged cross-sectional profile as illustrated in
FIG. 5A, to provide a retention surface 182 which will
engage or interfere with tissue of the serosa 170 or muscu-
laris 172 to resist proximal retraction of the attachment
device 178 through the tissue. Transformation between the
first configuration and second configuration can be accom-
plished in any of a variety of ways as is discussed further
herein, such as by pivoting the retention element 180 about
the attachment point to tension element 184, by radial
expansion, by inflation, or other technique.

[0075] Tension element 184 may comprise any of a variety
of connectors or elements adapted to extend through the
tissue wall, such as a suture, or other single stand or
multi-strand filament or material. In some embodiments the
tension element 184 is formed of a polymer such as PEEK
or silicone. The tension element 184 may also, in some
embodiments, have elastic properties. In other embodiments
the tension element 184 does not have elastic properties. By
use of the term tension element, no specific mechanism is
suggested, and the element is not required to be under
mechanical tension.

[0076] The attachment device, otherwise sometimes
referred to herein as a tissue anchor, T-tag or other label, it
is illustrated in FIG. 5A in a schematic fashion as it may
appear at the time of implantation. Since in certain imple-
mentations of the invention the length of the tension element
184 will exceed the uncompressed thickness of the adjacent
tissue wall, the retention surface 182 may even be spaced
slightly apart from the serosal surface 174 depending upon
the transient motion or configuration of the stomach at any
given time.

[0077] Without being limited to any particular structure or
mechanism, Applicants believe that the presence of the
attachment device may cause or accelerate the formation of
a layer 186 of serosal tissue having increased tissue density
relative to unaffected or normal serosal tissue. The layer of
increased density 186 may result from a process in which the
transverse retention surface 182 places pressure against the
serosa 170, causing a localized necrosis due to the restriction






