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Description

BACKGROUND

[0001] The present invention relates to surgical devic
es for excising mucosa in the stomach or esophagus 
and/or for securing portions of the stomach and esopha
gus together, e.g. to reduce the size of the stomach in 
connection with the treatment obesity in humans.
[0002] Gastric reduction surgery is conventionally per
formed to restrict food intake of a patient by decreasing 
the size of the stomach. The objective is to limit the re
ceptive capacity of the stomach and promote weight loss 
in patients with severe obesity. Various surgical tech
niques have been developed, such as laparoscopic 
banding, where a device is used to constrict a portion of 
the stomach, vertical banded gastroplasty (VBG), or the 
more invasive Roux-en-Y Gastric Bypass which effects 
a permanent reduction in the volume of the stomach. 
Document US 2003/236535 describes a system for per
forming a gastrointestinal procedure comprising an elon
gated body defining an endoscope lumen, a cutting de
vice and a suturing device. It is desirable to develop sur
gical instruments and techniques that can be used to 
achieve gastric reduction in a minimally invasive manner. 
The present invention is generally directed to addressing 
this need, but aspects of the invention can be usefully 
applied in other endoscopic procedures, for example in 
the diagnosis or treatment of Barrett’s esophagus and in 
the treatment of gastoresophegael reflex disease 
(GERD).

SUMMARY

[0003] A novel approach to gastroplasty and other 
medical procedures has been developed. This approach 
can be used to achieve a reduction in the size of the 
stomach without the need for any external surgical inci
sion, according to claim 1. A useful surgical system for 
implementing this approach can be a single device or a 
combination of devices working together which includes 
a main elongated body adapted to be transorally inserted 
into a patient’s stomach. The body has a smooth outer 
surface and is preferably shaped similar to a conventional 
dilator or bougie for ease of insertion into the patient’s 
stomach. When used to create a lumen in the patient’s 
stomach, the outer diameter of the device may be chosen 
based on the size of the gastric lumen to be created, with 
a larger diameter device being used to create larger di
ameter gastric lumens. Alternatively the device may be 
provided with a spacing balloon along its length so as to 
be able to enlarge the effective outer diameter of a de
sired section after the device has been inserted into the 
stomach.
[0004] The device may have a distal anchoring section, 
and at least one suturing section may be provided along 
the length of the body proximal to the anchoring section. 
In use, the elongated body may be positioned along the

lesser curvature of the stomach with the distal section 
used to anchor the device. One purpose of anchoring the 
device is to provide secure positioning for the suturing 
section as it is used to attach sutures to the anterior and 
posterior stomach walls. Anchoring of the distal section 
also facilitates modifying the shape of the device while it 
is in the stomach, for example to cause the device to 
assume a predetermined shape or orientation. With the 
device securely in position, opposed sutures are at
tached to the stomach walls and then drawn together to 
attach the anterior and posterior walls to form a partition 
or lumen in the stomach. Certain gastroplasty approach
es may forgo anchoring of the device, and operations on 
the esophagus or esophageal junction (e.g. treating Bar
rett’s esophagus or forming tissue plications to treat 
GERD) may anchor in a different location, if at all.
[0005] Anchoring is accomplished at least in part by 
lodging the distal section through the pyloric sphincter 
and into the first portion of the duodenum. The distal por
tion of the device is not itself lodged or otherwise an
chored in the patient’s digestive tract, but rather it is en
gaged with a separate device that is lodged or otherwise 
anchored therein. A separate anchoring balloon at the 
distal end of a balloon catheter may be used for this pur
pose. The separate anchoring balloon may be preinsert
ed into position (e.g. via the working channel of an en
doscope) with its catheter extending proximally into the 
stomach and out the esophagus. After the anchoring bal
loon is inserted into position, inflated, and then the inser
tion endoscope removed, the distal end of the device 
may be inserted over the distal end of the catheter and 
guided into position in the stomach. With the cathether 
in a lumen of the device, application of tension to the 
catheter may be used to bias the device into a desired 
orientation or position (e.g. press it against the lesser 
curvature). Alternatively or in addition, the device may 
be clamped or otherwise releasably affixed to the cath
eter.
[0006] Alternatively or in addition to its uses of guiding 
the device during insertion and/or anchoring the device 
during application of the sutures, the anchoring balloon 
may be used to test for leaks during or after creation of 
the gastric lumen. When used for leak checking, the bal
loon is positioned (or repositioned) to plug the distal end 
of the lumen to be tested. With the balloon plugging the 
distal end, a testing fluid (such as methlyene blue) may 
be injected into the lumen with the presence of leaks 
being checked, for example, via endoscopic visualiza
tion.
[0007] The balloon catheter may be sized to fit through 
the working channel of the endoscope (e.g. 5 mm), and 
the distal end of the balloon catheter is preferably con
structed to facilitate the insertion and removal of instru
ments from it (e.g. the endoscope used for insertion and 
the keeper). To accomplish this, valves and any actuating 
mechanism(s) may be removably coupled at the distal 
end so that they can be removed to reduce the effective 
diameter of the distal end to less than, e.g. 5mm, so as
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to accommodate the insertion and removal of devices. 
The distal end is provided with a self closing valve. The 
self closing valve may be constructed such that when a 
fluid injection device is coupled to the valve, fluid com
munication with the balloon is established; and when the 
injection device is uncoupled from the valve, fluid com
munication with the balloon is interrupted (e.g. to keep 
the balloon inflated without external fluid pressure appli
cation). A suitable self closing valve includes a deform
able material that allows a hollow needle to pass and 
closes when the needle is removed.
[0008] In a typical configuration, the suturing section 
(s) will include a side disposed suction cavity constructed 
to capture a fold of tissue suitable for receiving at least 
one suture, preferably a series of sutures. The suturing 
section will also include a puncturing member, such as 
a needle, that is operative to place a suture through at 
least one fold of tissue that has been captured in the 
suction cavity, though preferably the suturing section is 
capable of placing multiple sutures at a series of loca
tions.
[0009] In gastroplasty, a general purpose of the surgi
cal system is to provide endoscopic access for the place
ment of sutures along the anterior and posterior stomach 
walls in a desired pattern. For a typical procedure, the 
suture pattern will be such that sutures are positioned in 
opposing locations along the anterior and posterior stom
ach walls in such a way that, when the tissue of the suture 
sites is drawn together with the tissue of an opposing 
suture site, a seam is formed in the stomach generally 
extending from near the pylorus to the esophagus. In a 
typical application, sutures will be placed along compli
mentary paths on the anterior and posterior walls with 
the longitudinal axis of the device providing the general 
orientation of the paths.
[0010] To locate sutures along paths generally corre
sponding to the longitudinal axis of the device, the distal 
anchoring section may be withdrawn and repositioned, 
so as to locate the suturing section either closer or further 
from the esophagus. In order to reduce the number of 
times such repositioning would be needed, and thus to 
further speed the procedure, the suturing section(s) can 
be constructed so as to be operable to apply sutures at 
several positions along the longitudinal axis of the device 
(without proximal or distal repositioning or the entire de
vice). In this way, a series of sutures can be placed along 
the longitudinal axis of the device while the distal section 
remains anchored in a single position. This can be ac
complished by providing several suturing sections at dif
ferent positions along the length of the device and/or by 
constructing at least a portion of the suturing section to 
be translatable relative to the anchoring section, for ex
ample by being slidably disposed in a lumen of the elon
gated body. In one implementation, at least a portion of 
the suturing section is constructed such that it can be 
wholly or partially withdrawn from the patient while the 
elongated body remains in place, facilitating the rapid 
adjustment, tying, or reloading of sutures during the pro

cedure.
[0011] Surgical instrumentation includes an outer elon
gated body, or keeper, that is guided into location (i.e. 
into the stomach via the catheter on an anchoring bal
loon). The keeper includes one or more working lumens 
leading to a window section that is positioned in the pa
tient’s stomach. The window section provides access to 
the stomach walls for the elements needed during the 
particular procedure. If the objective of the procedure is 
to perform tissue resection under endoscopic visualiza
tion, such as may be employed in the diagnosis or treat
ment of Barrett’s esophagus, only a tissue capture and 
excision device (described below) need be provided 
through the working lumen to the window to capture, for 
example, esophageal tissue for later biopsy. For gastro
plasty and formation of tissue plications to treat GERD, 
both a tissue capture and excision device and a suture 
activating mechanism would typically be employed. 
These elements may be integrally or separately provided.
[0012] In one design for gastroplasty, the keeper has 
a main elongated body and the working components are 
configured to have a pair of elongated suction cavities in 
side by side arragement for capturing a line of tissue in 
each cavity, the lines being from the anterior and poste
rior stomach walls respectively. Sutures are then applied 
between the captured tissue lines such that, once the 
tissue is released from the suction cavities, the sutures 
may be drawn tight to draw the anterior and posterior 
stomach walls together. A curved needle follows a helical 
or corkscrew shaped path through the device, with the 
axis of the helix generally corresponding to the elongated 
axis of the device, may be used to apply sutures between 
the captured tissue lines. One or more rollers may be 
used to drive the needle along its helical/corkscrew path, 
and the needle and/or the rollers may have teeth for en
hancing the engagement therebetween.
[0013] In another design for gastroplasty, the keeper 
has a main elongated body and the working components 
are configured to have an elongated suction cavity for 
capturing a line of tissue from one stomach wall (e.g. 
from the anterior or the posterior wall). A series of curved 
needles are employed to apply sutures to the captured 
tissue, the tissue is released, and then the process is 
repeated at the other stomach wall. Free ends of the su
tures applied at each stage may be organized outside 
the body (e.g. with a numbered plastic plate) and appro
priate ones secured together to bring the anterior and 
posterior walls into apposition (e.g. via knots or knotting 
elements slid down the free ends). The needles may op
erate generally perpendicular to the longitudinal axis of 
the device, and they may be operated in a variety of dif
ferent ways such as via rollers (e.g. with teeth on the 
roller and on the needles) or via a shuttle driven by pull 
wires. The novel techniques for driving needles de
scribed herein may be employed to advantage in other 
types of minimally invasive surgical situations (e.g. en
doscopic or laparoscopic procedures) where precise ma
nipulation of a needle at a location remote from the op
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erator’s hands is desired.
[0014] As an aid for positioning and orientation, the 
elongated body or keeper may be configured to receive 
one or more orientation wires or shape memory rods in 
one or more orientation wire lumens. These orientation 
wires may be used to establish a desired curvature or 
positioning of the elongated body (for example position
ing it against the lesser curvature of the stomach). Alter
natively or in addition, the orientation wire may be used 
to provide flexion orientation for the suturing section, for 
example to selectively dispose the suturing section near 
the lesser curvature. A mechanism for accomplishing ro
tational orientation via an orientation wire may be by pro
viding two orientation wire lumens, each offset from the 
centerline of the body. Positioning of the orientation wire 
in the first orientation wire lumen may be used to flex/ 
bend the device along the lesser curvature for anterior 
suture placement, with the second used to flex/bend the 
device for posterior suture placement.
[0015] Prior to drawing the anterior and posterior stom
ach walls together (to form the seam), it is desirable to 
prepare the tissue sections to be joined so as to promote 
their adhesion. One method not according to the present 
invention of tissue preparation is to cauterize or abrade 
one or both of the tissue surfaces to be joined. The sur
gical system can be configured with a separate cautery 
or abrading device used for this purpose, or a cautery or 
abrading surface may be provided adjacent and/or inside 
the suction cavity of the suturing section, to cauterize or 
abrade the tissue in connection with the suturing. Such 
cautery or abrading techniques are described in US 
2004/0034371 in the context of the treatment of GERD 
and these techniques may be beneficially used in the 
present procedure.
[0016] An alternative technique for preparing the tissue 
to be joined so as to promote adhesion has also been 
developed. This technique is based on tissue removal, 
for example sectioning or slicing a thin layer of tissue to 
expose the submucosa of the stomach wall, and it is be
lieved that this approach is superior to the mere modifi
cation of existing tissue in the cauterizing or abrading of 
the mucosa described in US 2004/0034371. More spe
cifically, it is expected that by exposing the submucosa 
of the stomach, and by placing areas of exposed submu
cosa in contact, stomach tissue will heal together and 
form a secure bond without some of the drawbacks of 
prior approaches.
[0017] A desirable way of exposing submucosa is via 
a cutting means, such as a blade, a knife, a wire, a loop, 
or a high frequency snare, that is operable to slice tissue 
that has been acquired in a suction cavity, such as the 
suction cavity of the suturing section. Prior to sectioning, 
the captured tissue may be injected with a preparatory 
material, such as adrenaline saline solution, via an injec
tion needle. To assist in reliably sectioning the appropri
ate tissue thickness, the injection needle and/or the su
turing needle (when present) may be used to fixate the 
captured tissue.

[0018] While a wide variety of suturing mechanisms 
and suturing patterns can be employed to join the anterior 
and posterior stomach walls, the suturing pattern is pref
erably selected to press together the prepared tissue por
tions to be joined, rather than tending to close up the 
individual sections of prepared tissue. For example, four 
folds of tissue (two opposed pairs) with prepared sections 
near the fold may be joined with a stitching pattern re
sembling a figure 8.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a side view of a device
FIGS. 2-5 are partial sectional views of the suturing
section during operation.
FIG. 6 is a cross section of the FIG. 1 device at the 
location indicated in FIG. 1
FIG. 7 is a partial sectional view of a variation of the 
suturing section.
FIG. 8 is a cross section of the FIG. 7 suturing section 
at the location indicated in FIG. 7.
FIG. 9 is an illustrative cross section of stomach tis
sue showing the various layers.
FIG. 10 is a cross section showing a desirable re
secting line 100 for preparing a fold of tissue to pro
mote adhesion.
FIG. 11 is the FIG. 10 tissue after resection along 
line 100.
FIG. 12 is a perspective view of the FIG. 1 in a pa
tient’s stomach.
FIG. 13 is an anterior view of a stomach that has 
been partitioned by the techniques described herein. 
FIG. 13A is a cross section of the portioned stomach 
of FIG. 13.
FIGS. 14-17 are cross sectional views looking down 
the device illustrating the attachment of sutures to 
the anterior and posterior stomach walls.
FIG. 18 is a side view of two sutures attached to the 
anterior and posterior stomach walls with the ends 
of the sutures extending up the esophagus.
FIG. 19 is a cutaway view of the stomach looking at 
the lesser curvature and illustrating the positioning 
and attachment of opposing sutures on the anterior 
and posterior walls.
FIG. 20 and 21 are sectional views corresponding 
to FIGS. 14-17 illustrating the use of two orientation 
wire lumens to rotate the device.
FIGS. 22 and 23 are anterior views of the stomach 
showing the
distal anchoring portion anchored in the first portion 
of the duodenum.
FIG. 24 is an anterior view of the stomach showing 
insertion of the distal anchoring section via an endo
scope and including an enlargement showing details 
of the distal tip.
FIG. 25 is a side view of a device showing dimen-
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sional features.
FIG. 26 is a side view of a suturing section that utilizes 
a removable shuttle.
FIG. 27 is a top view of the removable shuttle used 
in the FIG. 26 suturing section.
FIG. 28 is a sectional view of the suturing section at
the location indicated in FIG. 26
FIG. 29 is a side view of a device
FIG. 30 is a sectional view of the FIG. 29 device.
FIG. 31 is a sectional view of the shuttle used with
the FIG. 29 device.
FIG. 32-34 are side views of two tissue sections be
ing joined.
FIGS. 35A-35F are a series of side views of the join
ing of 4 tissue folds in a figure 8 suture pattern uti
lizing the needle shuttle concept 
for bi-directional application of a suture.
FIG. 36 is a sectional view of an example used to 
form tissue plications at the esophageal junction. 
FIG. 37A schematically illustrates the sutures placed 
with the FIG. 36 device and FIG. 37B schematically 
illustrates the formation of plications with the sutures. 
FIG. 38 is a perspective view of a suction cavity ar
rangement to cut an arch in the stomach near the 
esophagus.
FIG. 39 is an enlarged view of the arch cutting section 
of the FIG. 38 device.
FIG. 40 is a side cutaway of a patient with a surgical 
system inserted into the stomach.
FIG. 41 shows a top and side view of the bite block 
used in FIG. 40 with the lower left corner illustrating 
a side view of the airway.
FIG. 42 shows a cutaway of the stomach with a useful 
pattern of discretely prepared tissue sites for parti
tioning the stomach.
FIG. 43 is a cutaway of the stomach with a continu
ous slot of prepared tissue replacing some of the 
discretely prepared sites of FIG. 42.
FIG. 44 is a device for forming the slot of prepared 
tissue of FIG. 43.
FIG. 45 is a side view of an applicator 
FIG. 46 is a side view of the FIG. 45 applicator with 
a slicing device partially inserted into its main lumen. 
FIG. 47 is a cross section of a slicing device posi
tioned in the working opening of the FIG. 45 appli
cator.
FIGS. 48 and 49 are cross sections of a suturing 
device positioned in the working opening of the FIG. 
45 applicator.
FIG. 50 is a side view of the FIG. 45 applicator po
sitioned with a curve near the distal end of working 
opening.
FIG. 51 is a cross section of the distal portion of the 
suturing device in the FIG. 45 applicator.
FIGS. 52-54 are side views showing the operation 
of a suturing mechanism using a thread shuttle that 
is passed back and forth across a suction chamber 
by a hollow needle.

FIG. 55 is a perspective incorporating an expandable 
spacer and a short helical needle. The distal portion 
of the outer elongated body, or keeper, is shown in 
phantom lines to illustrate the detail within.
FIG. 56 is a cutaway in partial section corresponding 
the FIG. 55
FIG. 57 is a perspective view looking towards the 
distal end of the
FIG. 55 with the keeper shown in phantom lines. 
FIG. 58 is perspective view of an example using a 
longer helical needle, and FIG. 58A is an end sec
tional view along the line indicated in FIG. 58.
FIG. 59 corresponds to the keeper as depicted in 
FIG. 58 with the internal helical needle and the in
ternal tissue capture, excision, and needle activation 
components removed and shown in FIG. 60.
FIG. 61. is a perspective view of an alternative con
figuration for the internal tissue capture, excision and 
needle activation components for use with a FIG. 59 
keeper.
FIG. 61 A is a sectional view as indicated in FIG. 61 
and illustrating needle activation shuttle slideably 
disposed within the tissue capture and excision com
ponent.
FIG. 62 is a schematic illustrating the working ar
rangement for needle activation via rollers for the 
slideably disposed shuttle of FIG. 61.
FIG. 63 is a cutaway view of an alternative shuttle 
configuration for needle activation via pull wires for 
a slideably disposed shuttle.
FIG. 64 is a schematic illustration of an anchoring 
balloon catheter extending through the working 
channel of an endoscope and with the anchoring bal
loon inflated in the duodenum and showing detail of 
the self closing valve at the proximal end of the cath
eter.
FIGS. 65A-E schematically illustrate exemplary 
stages of a gastroplasty procedure beginning from 
the placement of the anchoring balloon as shown in 
FIG. 64.
FIG. 66 is a perspective view according to the inven
tion of the working portion of a device incorporating 
a needle activation mechanism that includes a shut
tle operated by pull wires (not shown).
FIG. 67 is a close up cutaway view illustrating the 
locking bar in the
FIG. 66 device, according to the invention.
FIG. 68A-C are end views of the FIG. 66 device il
lustrating different positions of the needle activation 
shuttle to both push and pull the needles across the 
suction cavity with the section lines of FIG. 66 re
moved for clarity according to the invention.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0020] For the purposes of promoting an understand
ing of the principles of the invention, reference will now 
be made to the embodiments illustrated in the drawings
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and specific language will be used to describe the same. 
It will nevertheless be understood that no limitation of the 
scope of the invention is thereby intended. Any altera
tions and further modifications in the described embod
iments, and any further applications of the principles of 
the invention as described herein are contemplated as 
would normally occur to one skilled in the art to which 
the invention relates.
[0021] A novel approach to gastroplasty and other 
medical procedures has been developed not according 
to the present invention. This general approach is de
scribed herein with reference to various instruments and 
devices, some of which have been developed specifically 
for the implementation of this approach in performing 
gastric reduction from within the stomach wall via the 
esophagus. While some of the devices described are par
ticularly adapted to this procedure, it is to be understood 
that commercially available devices and others known in 
the art may be adapted and used to advantage in imple
menting the inventive processes described herein. The 
provision and use of devices specially adapted to this 
procedure may, however, facilitate its successful imple
mentation. As will also be appreciated and understood 
from the disclosure to follow, the instruments and devices 
developed for the implementation of this approach may 
also be used to advantage for the conduct of other med
ical procedures. Thus, those novel instruments and de
vices are not to be construed as limited to the uses there
fore described herein with reference to gastric reduction. 
For example, the suturing devices described herein may 
be used in forming tissue plications for the treatment of 
GERD. Likewise, the needle activation mechanisms de
scribed herein may be used in other applications where 
remote operation of a needle is required.
[0022] Devices and techniques for tissue acquisition 
and fixation, and methods of using them are described. 
In general, the gastroplasty techniques and devices de
scribed herein may be utilized for creating a partition 
within a hollow body organ, such as the stomach or other 
portions of the gastrointestinal tract. The gastroplasty de
vices may be advanced through a variety of methods not 
according to the present invention, i.e. transesophageal
ly (transorally or transnasally) and/or endoscopically to 
create a gastric lumen within the stomach. Further, the 
gastroplasty devices may be assisted through the use of 
laparoscopic or endoscopic visualization to ensure prop
er operation of the devices.
[0023] The gastroplasty techniques and devices de
scribed herein allow for the creation of a smaller gastric 
lumen through a minimally invasive procedure taking 
place entirely within the stomach cavity. This effectively 
reduces the time that a patient must be hospitalized and 
allows the patient to return to work or normal activity 
sooner. Further, by eliminating the needs for abdominal 
incisions, the complications that result from the large 
quantity of fat layers that must be cut through and even
tually replaced are prevented.
[0024] Turning now to the Figures, FIG. 1 shows a side

view of one illustrative example of a device useful in tran
soral gastroplasty. Device 21 is generally comprised of 
an elongate flexible tubular member 24 having a control 
assembly 26 connected at its proximal end 22. Control 
assembly 26 is illustrated with several structures for con
trolling the operation of the devices on the distal working 
portion 24 of member 23. Control assembly 26 may in
clude endoscopic inlet port 28 for the insertion of an en
doscope (not shown) to provide visualization. Control as
sembly 26 may further include vacuum connection 29 for 
connection of a vacuum source (not shown). Elongate 
member 24 preferably has a circular or elliptical cross 
sectional area to create an atraumatic surface during in
sertion into the body.
[0025] Distal portion 24 of member 23 includes a guide 
wire outlet 30 and guide wire inlet 31 to allow the surgeon 
to place device 21 over a guidewire which has been pre
inserted into the patient’s gastrointestinal tract. Suturing 
sections 27A and 27B are provided along member 23 for 
acquiring and securing apposed tissue once device 21 
has been properly positioned. Device 21 further includes 
endoscopic outlet port 25 to allow the surgeon to position 
an endoscope outside of device 21 once device 21 has 
been positioned within a hollow organ to provide visual
ization of the surgical procedure.
[0026] FIG. 2 is a schematic showing details of the su
turing section 27A. It will be understood that suturing sec
tion 27B is similar to section 27A, the difference being 
their relative positions on the device. A suction chamber 
40 is recessed into elongate member 23 of device 21. 
Cautery surfaces 41 are disposed within suction chamber 
40 on either side of a vacuum port 45A. The cautery sur
faces 41 are heating elements coupled to electrical lines 
(not shown), and they are used to cause slight trauma to 
the external layer of the tissue which is suctioned into 
chamber 40 by a vacuum supplied by vacuum line 45.
[0027] Also included adjacent to chamber 40, in longi
tudinal alignment on opposing sides of chamber 40, are 
needle lumen 42 and entrapment chamber 43. Needle 
lumen 42 contains a needle head 44 mounted to needle 
pusher rod 46 which is oriented longitudinally such that 
the tip of needle head 44 is aligned with the proximal wall 
of suction chamber 40. Optionally, an adhesion surface 
may exist between needle head 44 and pusher rod 46 to 
ensure that needle head 44 remains in place during in
sertion of device 21 and articulation of elongate member 
23. Attached to needle head 44 there is a suture 47. Su
ture 47 could be a 2-0 or 0 monofilament suture, or other 
suitable suture material, such as silk thread or polypro
pylene (e.g. PROLENE suture, marketed by Ethicon, 
Cincinnati OH). Suture 47 can reside in a longitudinal 
guide groove 48 of pusher rod 46.
[0028] Referring to FIG. 3, suturing section 27A in
cludes a side disposed suction chamber 40 for tissue 
acquisition. Vacuum line 45 is connected to an external 
vacuum source through port 29 and applies sufficient 
suction to draw a fold 52 of tissue 51 into suction chamber 
40. Once the tissue fold is acquired, cautery surfaces 41
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are activated to cauterize the tissue and create cauter
ized areas 53 of tissue on fold 52. These cauterized areas 
53 are designed to promote subsequent tissue adhesion. 
This approach to promoting tissue adhesion is analogous 
to the techniques described in the context of a surgical 
treatment for GERD in US App. Ser. No. 10/275,521 (US 
2004/0034371) titled "Method of Promoting Tissue Ad
hesion" and naming the present inventor as a co-inven
tor,
[0029] Referring to FIG. 4, with the fold 52 of tissue 51 
still held in place within chamber 40 by the suction force, 
pusher rod 46 longitudinally projects needle 44 through 
suction chamber 40 and the contained tissue fold 52 and 
into entrapment chamber 43. Once there, the acquisition 
material 49 within entrapment chamber 43 holds needle 
head 44 as well as the attached suture 47 on the opposite 
side of the chamber 40.
[0030] Referring now to FIG. 5, the pusher rod 46 is 
next extracted from the tissue fold 52 and drawn back 
into the needle chamber 42. The result is that suture 47 
has been passed through tissue fold 52. The entire ap
paratus 21 may then be withdrawn from the patient and 
the surgeon may acquire the distal end of suture 47 by 
removing needle head 44 from entrapment material 49. 
Having maintained control over the proximal end of su
ture 47 throughout the procedure, the surgeon will now 
have both ends of a suture that has been attached to the 
interior stomach wall.
[0031] FIG. 6 shows a cross-section view of elongate 
member 23. Elongate member 23 includes vacuum line 
45 which is in fluid connection with vacuum connection 
29. Elongate member 23 also includes endoscopic chan
nel 54, guidewire channel 55, and orientation wire lumen 
56. Endoscopic channel 54 runs through elongate mem
ber 23 from endoscopic inlet port 28 to endoscopic outlet 
port 25. Guidewire channel 54 runs from guidewire inlet 
30 to guidewire outlet 31 at the extreme distal end of 
elongate member 23. As also shown, suction chambers 
40A and 40B are recessed into elongate member 23 and 
needle chambers 42 and entrapment chambers 43 are 
arranged in longitudinal alignment on opposing sides of 
chambers 40.
[0032] Referring now to FIG. 7, an alternative arrange
ment for suturing section is depicted. Suturing section 
127 includes a side disposed suction cavity 130 having 
several suction ports 145 in its closed end such that a 
vacuum may be applied to cavity 130 via vacuum line 
145 to capture a fold of tissue (not shown). Moving from 
the open to the closed end of the cavity, a suture needle 
lumen 140, a sectioning device lumen 150, and an injec
tion needle lumen 160 each provide access to the cavity 
for their respective instruments, the operation of which 
is described below. It is to be understood that FIG. 8 is 
a sectional view of the suturing section indicated showing 
the relative orientation of the lumens but with their instru
ments removed.
[0033] The suture needle lumen 140 provides access 
for the puncturing device 144 that is pushed through cap

tured tissue by a pusher rod 146. The puncturing device 
144 carries a suture thread 147, and is received in the 
receiving chamber 180 on the distal side of the cavity 
130. Ramped guide surfaces 190 are provided at the 
entrance to receiving chamber 180. These surfaces 190 
are tapered to guide the puncturing device 144 into the 
chamber 180 once the puncturing device 144 has been 
passed through the captured tissue.
[0034] The receiving chamber 180 is configured to re
tain the puncturing device (and/or the suture thread 147) 
until released by the surgeon. As illustrated, the receiving 
chamber 180 is configured to have parallel pieces 182 
and 184 of a relatively firm, puncturable material (such 
as leather) retained in a softer filler material 181 (such 
as a polymer, foam, or rubber). In operation, the tip of 
puncturing device 144 will penetrate one or both of pieces 
182 and 184 and become captured in chamber 180. The 
receiving chamber 180 can be snap fit in place, and a 
release mechanism (not shown) may optionally be pro
vided to assist in removing the chamber 180 with the 
captured puncturing device 144.
[0035] Other mechanisms for passing a suture through 
tissue captured in a suction cavity could also be em
ployed. For example, US App. Ser. No. 10/275,521 (US 
2004/0034371), U.S. Application Ser. No. 10/430,071 
(US 2003/0236535) titled "Apparatus for Ligating/Sutur- 
ing Living Tissues and System for Resecting/ Suturing 
Living Tissues", U.S. App. Ser. No. 10/658,135 (US 
2004/0158125), U.S. App. Ser. No. 11/085,703 (US 
20005/0165419), and U.S. Patent No. 5,792,153 to 
Swain describe mechanisms that are operable to pass a 
thread longitudinally through captured tissue in an endo
scopic arrangement, and these devices may be adapted 
for use in the procedures described herein. Alternatively, 
the suturing section may be adapted to apply the sutures 
radially or circumferentially relative to the axis of the de
vice, for example as described in U.S. Patent No. 
5,947,983 to Solar et al.
[0036] The sectioning device lumen 150 provides ac
cess for a sectioning device 152 to slice a thin layer from 
the tissue (not shown) that has been captured in the suc
tion cavity 130. As illustrated, the section device 152 in
cludes a wire loop 154 that is disposed about the periph
ery of the cavity 130 such that, when a fold of tissue is 
captured in the suction cavity, it passes through the loop 
154. Optionally, the loop 154 can be received in a retain
ing recess (not shown) in the wall 131 of the cavity 130. 
With the captured tissue inside the loop, the sectioning 
device 152 is used to pull the loop 154 proximally through 
the tissue, which has the effect of slicing or sectioning 
the tissue. The wire loop 154 can include utilize high fre
quency or electrical current to facilitate slicing through 
the tissue. Alternatively, the sectioning device could be 
configured as a straight wire, a blade or other cutting 
means suitable for slicing a tissue section captured in 
the chamber.
[0037] In one implementation, the purpose of the sec
tioning device is to remove the mucosa from the tissue
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portions to be joined so as to expose the underlying sub
mucosa. Referring to FIG. 9, there is generally consid
ered to be four different tissue layers in human stomach 
tissue. Beginning with the interior-facing layer, these lay
ers are termed mucosa, submucosa, muscularis propria, 
and serosa. It is believed that removing the thin mucosal 
layer of stomach tissue to expose the underlying submu
cosa provides a tissue site that promotes adhesion with 
other stomach tissue, and particular other stomach tissue 
with exposed submucosa. Accordingly, the sectioning 
device may be arranged to take a thin slice of tissue that 
removes a portion of the mucosa to expose underlying 
submucosa, but otherwise leaves the tissue intact.
[0038] FIG. 10 illustrates an appropriate sectioning line 
100 for resecting a fold of tissue captured in a suction 
cavity, and FIG. 11 illustrates the resulting sectioned area 
153 having exposed submucosa that would result from 
resection along line 100 in FIG. 10 once the tissue has 
been released from the cavity. While the boundary be
tween mucosa and submucoas is not uniform, and in
jecting the tissue will typically cause it to swell (i.e. ede
ma), orienting the sectioning device relative to the depth 
of the cavity so as to section about 3 to 4 mm of captured/ 
injected tissue, should be suitable for many patients. 
While it is believed that sectioning into the submucosa 
is particularly advantageous, it may not be necessary in 
all situations, and sectioning of less than the full thickness 
of the mucosa could be employed.
[0039] Turning back to FIG. 7, the injection needle lu
men 160 provides access for an injection needle 162 to 
inject the tissue that has been captured in the cavity 130. 
One use for the injection needle 162 is to inject a material 
that will swell the captured tissue prior to it being section
ing with the sectioning device 152 described above. 
Adrenaline with saline or other therapeutic substances, 
such as materials designed to minimize bleeding or re
duce chances of infection, may be injected.
[0040] An additional use for the injection needle 162 
is to assist in fixating the captured tissue during section
ing. To assist in this fixating, a recess 162 may optionally 
be provided on the distal side of the cavity 130 opposite 
the needle channel 160 for receiving the injection needle 
162. During use, the injection needle 162 can be pushed 
through the captured tissue and into the recess 162, and 
in this position can serve to assist in holding the captured 
tissue in place. Alternatively or in addition, the suturing 
needle 147 and/or the vacuum provided via line 145 can 
be used to provide fixation during the tissue sectioning.
[0041] Referring now to FIGS. 12 and 13, device 21 is 
preferably used to create a seam 86 which joins the an
terior and posterior walls to form a partition 80 within the 
patient’s stomach 60. The partition 80 is preferably sized 
to have a diameter of about 2.5 cm at the top segment 
81 near the esophagus. The lower section 82 near the 
pylorus is preferably tapered to a diameter of around 1 
cm in width. It is to be appreciated that the location of the 
sutures along the anterior and posterior stomach walls 
(which are then drawn together) determine the ending

diameter of the partition. As explained more fully below, 
with the elongated body positioned generally at the mid
line of the stomach (e.g. against the lesser curvature) the 
angular orientation of the suturing section may be set to 
establish the desired relative location of the sutures.
[0042] Referring to FIG. 12, the procedure to create 
partition 80 begins with a guidewire 63 inserted transor
ally through the patient’s gastrointestinal tract so that is 
it below the pyloric sphincter 64. The guidewire 63 is then 
inserted into the guidewire inlet 31 in the rounded distal 
portion of member 23 of device 21. The guidewire 63 
passes through the guidewire channel 55 and exits 
through the guidewire outlet 30. Alternatively, the 
guidewire outlet 30 may be on the proximal end 22 of 
device 21 so that guidewire channel 55 runs through a 
larger length of elongate member 23. The device 21 is 
then advanced through the patient’s gastrointestinal tract 
until the distal end of elongate member 23 is forced 
through the pyloric sphincter 64. Once through, pyloric 
sphincter 64 serves as a frictional anchor for device 21. 
As explained more fully below, the distal section 23 may 
optionally be provided with means for assisting anchor
ing, such as retractable barbs, inflatable balloon (s), or 
a magnet that cooperates with an external magnet.
[0043] Once device 21 is located within the patient’s 
stomach 60, the elongate member 23 is oriented against 
the lesser curvature 83 of the patient’s stomach 60 by 
insertion of orientation wire 70 into orientation wire lumen 
56. Orientation wire 70 is of sufficient rigidity (or control
lable to have sufficient ridigidy) to cause the device to 
conform to the lesser curvature 83. Orientation wire 70 
made be constructed of shape memory material or a flex
ion material or any other material sufficient to impart ori
entation to the elongated body. With the orientation wire 
70 remaining in place to establish shape and orientation, 
device 21 can be longitudinally repositioned (i.e. moved 
axially up and down the orientation wire 70) while main
taining the shape of the lesser curvature 83 as indicated 
by the orientation wire 70.
[0044] With the device 21 in place and aligned along 
the lesser curvature 83, the suturing sections 27A and 
27B are used to attach two sutures, one in the anterior 
wall and another in the posterior wall of the stomach. 
Referring to FIG. 14 which shows overhead views of the 
stomach looking up from the pelvis, device 21 can be 
seen in its initial position with device centerline 100 cor
responding to the centerline of the stomach, i.e. facing 
neither the posterior 84 nor anterior wall 85 of stomach 
60. Because the suturing sections are disposed at differ
ent angular orientations relative to the centerline of the 
device (in other words, section 27A is disposed anterio- 
rially and section 27B is disposed posteriorially), device 
21 only uses a single orientation wire lumen. The device 
21 is axially positioned so that the suturing sections 27A 
and 27B are located near the bottom of lesser curvature 
83 to begin the creation of partition 80. The device 21 is 
rotated clockwise, as shown in FIG. 15, so that centerline 
100 is offset by angle 102. Suturing section 27A is then
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used to draw in a fold 52 of tissue from the anterior wall 
85, and the surgeon proceeds to prepare the captured 
tissue (e.g. by cauterizing it via cautery surfaces 41) and 
to place a suture.
[0045] The device 21 is then returned to its original 
position with the centerline 100 parallel to both the pos
terior 84 and anterior wall 85 of stomach 60, and then 
the device 21 is rotated counterclockwise by an amount 
corresponding to angle 104 (see FIG. 16). Once device 
21 is in position, suturing section 27B draws in a section 
of tissue from the posterior wall 84, cauterizes the tissue 
surface, and attaches a suture.
[0046] As shown in FIG. 12, once the two sutures 47 
have been passed through the portions of the anterior 
85 and posterior wall 84, the device 21 is withdrawn over 
the guidewire 63 so that the surgeon may acquire the 
distal ends of the sutures, having retained their proximal 
ends throughout the process. Due to the longitudinal off
set of suturing section 27B toward the distal end of mem
ber 23, the two sutures 47A and 47B created during the 
first iteration are offset as indicated in FIG. 13. Suture 
47B on the posterior wall is located relatively closer to 
the pylorus 64 than suture 47A, which is located on the 
anterior wall and is relatively closer to the esophagus 65.
[0047] The creation of partition 80 within the patient’s 
stomach 60 typically will require a series of sutures (e.g. 
8-14) in a stitching pattern such as depicted in FIG. 19, 
with the pairing of sutures that are tied together and joined 
indicated by the connecting lines (i.e. C to B, E to D, etc.). 
This series of sutures can be created by repeating the 
procedure multiple times, with reloading of each suturing 
section (27A, 27B) and repositioning of the device 21 
between iterations. For example, in the first iteration su
tures A and B would be attached. Device 21 would be 
axially slid up orientation wire 70 and the procedure re
peated to attach sutures C and D. To create a taper, the 
angles 102 and 104 can be adjusted such that sutures 
are placed successively further away from the lesser cur
vature.
[0048] Once the first four sutures are in place, the sur
geon may then couple the two sutures B and C together 
by an attachment means. For example, a means of at
tachment includes a surgical knot, a clamp, or any other 
means that may occur to one skilled in the art. The means 
of attachment are then slid into place and the two sutures 
are drawn together, creating contact between the two 
folds of tissue which have been modified or removed (i.e. 
having been cauterized or abraded, or having a surface 
portion sectioned and removed). It is believed that the 
resulting areas of modified or removed tissue will then 
develop scar tissue to facilitate formation of a relatively 
permanent bond.
[0049] The procedure has been described so far in 
connection with a device 21 with two suturing sections 
that are radially offset (i.e. one faces anteriorially while 
the other faces posteriorally) and a single orientation wire 
lumen. Devices with only one suturing section or with 
suturing sections that are not radially offset may also be

employed. For such devices, multiple orientation wire lu
mens can be used to provide the proper curvature to the 
device when it is rotated anteriorially or posterially.
[0050] For example, as shown in FIG. 8, suturing sec
tion 127 has orientation wire lumens 170A and 170B that 
are each offset from the centerline of the elongated body. 
More specifically, lumen 170B is nearer surface portion 
172 whereas lumen 170A is nearer surface portion 174. 
When the suturing section 127 is rotated anteriorially, as 
depicted in FIG. 20, an orientation wire located in lumen 
170B is activated biased towards the lesser curvature 83 
so as to have the surface portion 172 that is closest to 
lumen 170B in contact with the lesser curvature 83. Like
wise, when the device is rotated posteriorially as shown 
in FIG. 21, an orientation wire in lumen 170A is activated 
to provide the desired curvature of the device.
[0051] With reference to FIGS. 40 and 41, one mech
anism for rotating the device is by manually grasping and 
rotating the proximal portion 901 that is extending from 
the patients mouth. The body 23 can be constructed of 
appropriately stiff material such that this turning is trans
lated down its length to also turn the operating portions 
located inside the patient’s stomach.
[0052] In typical operation, a bite block 900 will be po
sitioned in the patient’s mouth and a head strap (not 
shown) attached to either side of the bite block 900 will 
be wrapped around the patients head to further secure 
the bite block 900 in position. The bite block 900 may be 
used to accommodate both the elongated body 23 used 
to perform the surgical operation on the stomach as well 
as a conduit 910 for providing an airway. Once in position, 
the elongated body 23 may be clamped or otherwise se
cured to the bite block to keep the proximal portion in 
position. Alternatively or in addition, the bite block 900 
can be configured to assist in rotating the device, for ex
ample by the provision of gears 902 or a ratcheting mech
anism that engage corresponding surface portions of the 
body 23 to assist in its relative rotation. Gradations or 
markings 903, 904 on the bite block 900 can also be 
provided to match up with corresponding markings 906 
on the proximal portion of body 23 to indicate the relative 
angular orientation of the device.
[0053] The orientation wires may remain in place and 
be activated and deactivated as needed. Alternatively, 
they can be withdrawn and inserted when needed. The 
orientation wires can be activated by manual pulling or 
cable gathering (similar to the operation of endoscope 
control) or, when constructed from shape memory ma
terial (e.g. nitinol) then can be activated by heating (e.g. 
application of electrical energy). In place of or in addition 
to the orientation wires, an alternative mechanism for 
aligning and orienting the elongated body 23 along the 
lesser curvature can be used. For example, a series of 
suction ports may be provided along that portion of the 
body which is to be in contact with the lesser curvature. 
A suction force may then be applied to these ports to 
draw the body against the lesser curvature of the stomach 
wall. It is to be understood that these suction ports are
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used for purposes of alignment and not tissue capture, 
and thus they would operate independently from the suc
tion chamber used to capture the tissue for suturing. 
Where different angular orientations of the body are uti
lized (i.e. where the device is rotated in an anterior or 
posterior direction as described above) these suction 
ports can be arranged in two longitudinally extending 
lines wherein suction can be applied to each line individ
ually.
[0054] It is to be appreciated that one purpose of the 
distal anchoring section is to provide secure anchoring 
of the device against axial movement (e.g. being prema
turely withdrawn from the pylorus) while the suturing sec
tion is attaching sutures to the stomach walls. Referring 
to FIGS. 22 and 23, the distal section 24 may be provided 
with means for enhancing anchoring, such as retractable 
wires 212, inflatable balloons 210, and/or a magnetic ma
terial 214 that cooperates with an external magnet (not 
shown). As illustrated, these anchoring structures can be 
provided on the portion of distal section 24 that extends 
past the pylorus 64. They serve to retain the distal section 
24 in place while the suturing section 127 is operating 
on the stomach walls. Alternatively, anchor assisting 
means can be provided on either side of the pylorus 64 
or only on the portion proximal from the pylorus 64.
[0055] While the distal section 24 has been described 
as being placed into its initial position (e.g. being an
chored in the pylorus) by being threaded over a 
guidewire, other means of positioning the device may be 
employed. For example, referring to FIG. 24, the distal 
section 24 may be configured to receive an endoscope 
300, for example a 5mm endoscope, and the endoscope 
300 may be used to guide the distal portion 24 into po
sition. In this arrangement, an endoscope lumen 310 is 
provided in portion 24 with a visualization port 305 (or a 
see-through closure) at its distal end. When inserted in 
the lumen 310, the endoscope contacts a stepoff 315 at 
the distal end and, while also using the endoscope for 
visualization, the operator uses the endoscope to push 
the distal portion 24 through the stomach and into the 
pylorus. The detail in FIG. 24 of the distal tip also illus
trates balloon 210 in a deflated configuration. Once 
placed, the balloon 210 can be inflated via an inflation 
lumen 210a. Alternatively, the balloon can be inflated and 
deflated during insertion as a means of assisting to ad
vance the distal portion into position.
[0056] A useful aspect of the devices described herein 
is their ability to be distally anchored while the suturing 
section operates on the stomach walls. FIG. 25 illustrates 
general dimensional aspects that assist in this implemen
tation. The length L1 is the length corresponding to the 
distal anchoring section, measured from the distal-most 
portion of the suction chamber of suturing section 127 to 
the distal tip of the anchoring section. This length L1 will 
generally be in the range of 10-20cm, for example about 
15cm. Thickness T1 refers to the diameter of the suturing 
section, and this will generally range from 15-20mm. The 
distal anchoring section will typically include a taper down

to a thickness T2 of about half the thickness T1. This 
taper may be used to occlude the pylorus. The distance 
L2 from the distal most portion of the suction chamber to 
this taper may be in the range of about 0.5 to 2cm. The 
portion of the distal anchoring section that extends into 
the pylorus may have a thickness T3 of about 7mm so 
as to be able to accommodate the 5mm endoscope used 
for insertion.
[0057] Turning now to FIGS. 26-28, a variation on the 
suturing section 127 illustrated in FIG. 7 is depicted. Su
turing section 327 is identical to suturing section 127 ex
cept that the needle lumen 140 and the receiving cham
ber 180 are provided in a removable shuttle 400 that is 
slideably received in a shuttle lumen 410 of the device. 
As shown in the top view of FIG. 27, the shuttle 400 has 
an opening 440 that aligns with vacuum cavity 420 when 
the distal portion of shuttle 404 is positioned in the distal 
portion of shuttle lumen 410. Rounded shoulders 416 
extend along the length of the shuttle on either side of 
opening 440, and corresponding guide surfaces 415 ex
tend along the length of lumen 410.
[0058] With shuttle 400 inserted in lumen 410 and the 
opening 440 aligned with cavity, the suturing section op
erates in the same manner as suturing section 127 of 
FIG. 7. A vacuum is drawn via line 145, the captured 
tissue is injected via lumen 160 and sectioned via lumen 
150, and a suture is passed through the captured tissue 
via lumen 140 and captured in chamber 180. However, 
once the tissue has been released, the shuttle 400 can 
be withdrawn from its lumen 410. This allows the operator 
to remove the captured needle from the chamber 180 
without removing the entire device.
[0059] While only the needle lumen 140 is shown on 
the removable shuttle 400 in FIGS. 26-28, it is to be ap
preciated that one or more of the sectioning lumen 150, 
the injection lumen 160 and even the vacuum lumen 145 
can be integrated into the removable shuttle 400.
[0060] When the vacuum lumen is included in the re
movable shuttle, a positioning device 455 can be config
ured to have an elongated slot 450, as depicted in FIG. 
29-30. In this variation, the removable shuttle 460 will 
contain all of the operative mechanisms for suturing, as 
depicted in the cross section of FIG. 31. In use, the shuttle 
460 can be positioned anywhere along the longitudinal 
length of the slot 450 to position a suture. To assist in 
longitudinal positioning, the proximal portion of the shut
tle 460 (not shown) can be marked (i.e. with gradations 
or markings) so as to measure how far into the lumen 
the shuttle has been extended. Knowing the relative di
mensions of the device, the operator can then determine 
where along the slot 450 the shuttle is positioned. Alter
natively or in addition, stops can be provided on the shut
tle 460 or in the lumen of the device 455 to aid in posi
tioning. For example, a series of extension members (not 
shown) can be attached to the distal end of the shuttle 
460 to control how far into the lumen the shuttle can ex
tend. In other words, a 1 cm extension member would 
make the shuttle stop 1 cm from the end, a 2cm extension
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member would make the shuttle stop 2 cm from the end, 
etc.
[0061] It is to be appreciated that the instruments and 
techniques described here are suitable for providing a 
suture through stomach tissue that has been prepared 
for joining with other stomach tissue. For example, as 
shown in FIG. 32, two strands of suture thread may be 
attached to the anterior 85 and posterior 84 stomach 
walls such that their free ends A and B extend from op
posite sides of prepared tissue areas 153. From outside 
the body, the operating physician can attach the A ends 
together and, by pulling on the B ends, bring the walls 
85 and 84 together, as shown in FIG. 33. The B ends 
may then be joined and a knot or crimp 610 slid down to 
the tissue to complete the attachment as shown in (FIG. 
34). The process may be repeated as often as necessary 
until enough tissue sections have been joined to form an 
adequate seam 86 (see FIG. 13).
[0062] To reduce the number of sutures that need to 
be tied together in this way by the surgeon, the device 
can be constructed such that a single suture thread is 
attached at multiple tissue sites. For example, U.S. Pat
ent 5,792,153 to Swain illustrates one such mechanism 
for attaching a single thread to multiple tissue sites. The 
general approach of the Swain device, and of other 
known devices of this type, is to configure the suturing 
section as a type of sewing machine, wherein the suture 
is carried by a thread carrier that is passed back and forth 
across the suction chamber by a hollow needle. Alterna
tively, instead of capturing the thread on the far side of 
the suction chamber via a thread carrier, the thread can 
be directly captured, for example by catching a loop of 
the thread with a spring loaded latch, as is also know in 
the art. Furthermore, while many of the longitudinally op
erable needles described so far generally begin opera
tion on the proximal side of the suction cavity, it is to be 
understood that these suturing devices can be modified 
so as to begin operation on the distal side as convenient.
[0063] FIG. 34 illustrates a useful suturing pattern 
when a sewing machine type device is employed. For 
ease of illustration, four folds of tissue 710, 720, 730, 
740, two each on the anterior 85 and posterior walls 84 
are illustrated. However it is to be understood that the 
folds of tissue depicted in FIG. 34 are each created by 
the suction chamber at the time the suture is passed 
through the respective tissue fold. In illustrated step 1, 
the suture shuttle (which carries the suture thread) is 
passed through fold 710 on the anterior wall 85 from a 
proximal to distal direction by a hollow needle. In step 2, 
the suture shuttle is reinserted into the hollow needle, 
and in step 3 the suture shuttle is passed through fold 
730 on the posterior wall 84 also from a proximal to distal 
direction. With the suture shuttle still on the distal side of 
the suction chamber (not shown) the suture is passed 
through fold 740 in a distal to proximal direction. The 
suture shuttle is then repositioned on the distal side of 
the chamber and in step 6 passed through fold 720 in a 
distal to proximal direction. The end result is to produce

a suture pattern across the four folds that resemble a 
"figure 8", with the free ends (extending from bottom of 
page in step 6) being tied together to complete the lower 
loop of the "figure 8".
[0064] FIG. 36 is another illustration of this "figure 8" 
suturing pattern, and FIG. 37 shown alternative suturing 
patterns and techniques that use plugs and anchors to 
either join suture threads or provide the initial suture lo
cation. It is to be understood that the shaded areas indi
cated areas of sectioned or cauterized tissue and that 
the left and right sides of the figures correspond to the 
anterior and posterior stomach walls (or vice versa). FIG. 
38 shows a still further variation of useful suturing pat
terns. The FIG. 38 suturing pattern begins with a plug or 
pledget anchoring the first end of a suture thread attached 
to the posterior wall. The suture pattern of FIG. 38 may 
be used in connection with curvilinear needles, as de
picted in FIG. 39, that serve to attach sutures radially or 
circumferentially relative to the axis of the device.
[0065] It is to be understood that the procedure has so 
far been described in connection with interior stomach 
tissue that is operated on to promote joining (i.e. has 
been cauterized or abraded, or wherein a portion of the 
surface tissue has been sectioned or removed) in a spot 
type fashion. In other words, referring to FIG. 42 which 
shows the relative position of sites 153 of resected or 
removed tissue (which could alternatively be cauterized 
or abraded tissue) on the posterior wall 84 useful for join
ing to corresponding anterior wall portions so as to form 
seam 86 (see FIG. 13), there may be sections of unal
tered tissue 157 between the sectioned sites 153. Refer
ring to FIG. 43, in alternative implementations, the stom
ach walls may be prepared (i.e. cauterized or abraded, 
or alternatively sectioned or removed) in a pattern re
sembling a strip 153a. In the illustrated implementation, 
the strip 153a corresponds to the upper generally con
stant width portion of the partition, and an isolated spot 
portion 153 is formed to create the narrower distal portion 
of the partition. In further variations, the strip can be an
gled so to form a taper.
[0066] Referring to FIG. 44, one mechanism for creat
ing the strip 153a of prepared tissue is with device, such 
as device 950, which has a cautery surface 955 in the 
shape of the desired strip 153. In use, suction is applied 
through vacuum holes 957 on either side of surface 955 
to bring the stomach wall into contact with surface 955, 
and surface 955 is activated to cauterize the stomach 
wall.
[0067] Referring now to FIGS. 45-51, another variation 
on a surgical system for performing gastroplasty is dis
closed not according to the present invention. In this var
iation, the surgical system includes an applicator 960 that 
is inserted into the patient’s stomach and aligned along 
the lesser curvature. The proximal portion (not shown) 
can be secured to a bite block at the patient’s mouth, and 
the distal portion 24 can be anchored (e.g. in the pylorus) 
as described above. The applicator 960 has a main lumen 
(not shown) that extends at least from a proximal en
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trance to an elongated side working opening 965. With 
the applicator 960 in position a slicing device 970 and a 
suturing device 990 may be inserted into the main lumen 
so as to access the anterior and posterior stomach walls 
via working opening 965. During the initial insertion of 
applicator 960 into the patient, a filler block (not shown) 
may be inserted in the main lumen to fill the opening 965 
and provide structure integrity to the applicator 960 
and/or provide a smooth surface at opening 965.
[0068] Referring in particular to FIGS. 46 and 47, a 
slicing device 970 may be inserted through the main lu
men of applicator 960 and used to resect a portion of the 
anterior and posterior stomach walls to prepare them for 
being joined (e.g. so as to expose submucosa). The slic
ing device has two slicing portions 971 for forming strips 
of resected tissue on the anterior and posterior stomach 
walls. Each slicing portion 971 has a cavity 975 with a 
series of vacuum ports 978 and injection needles 980. 
The injection needles 980 are all coupled to a common 
injection lumen 982 and a common vacuum source feeds 
the vacuum ports 978 via a series of vacuum lumens 
976. When suction is applied, tissue (not shown) is drawn 
into the cavities 975, and the force of the suction causes 
needles 980 to puncture the captured tissue. An adren
aline saline solution may then be injected into the cap
tured tissue via lumen 982. The cross section of lumen 
982 may be configured to promote the even distribution 
of fluid along the length of the slicing portions, for example 
with the cross section at the distal end being smaller that 
at the proximal end.
[0069] A wire 972 extends across each cavity 975 and 
has an enlarged head 962 slideably received in channels 
974 at each side of the cavity 975. With the tissue cap
tured in the slicing portions 971 (via the vacuum), the 
operating physician pulls proximally on lines (not shown) 
coupled to each head 962 to pull the wire 972 through 
the tissue.
[0070] To assure proper positioning during use, orien
tation wire(s) may be used in orientation wire lumen 973 
of the tissue sectioning device 970 and/or in orientation 
wire lumen 170 of the applicator 960.
[0071] With the stomach walls sectioned, tissue sec
tioning device 970 may be withdrawn and a suturing de
vice 990 inserted into the main lumen of applicator 960. 
As illustrated, the suturing device is of the type that em
ploys a longitudinally operable needle, but a suturing de
vice having a circumferentially operable needle could be 
used. Suturing device 990 includes a vacuum lumen 994 
for drawing a vacuum in cavity 992 and a needle lumen 
995 for driving a suture through the tissue captured in 
cavity 992. A removable needle capture chamber 996 is 
provided on the distal side of the cavity 992 to capture 
the needle and/or the suture once it has been passed 
through the tissue.
[0072] As illustrated, the suturing device 990 is config
ured to attach a single suture and to be axially rotated 
within the applicator 960 so as to be disposed towards 
the anterior or posterior walls, as illustrated in FIGS. 48

and 49. A pair of orientation wire lumens 993 are provided 
in the suturing device 990 and may be used to rotate the 
suturing device.
[0073] With the applicator 960 conforming to the lesser 
curvature of the stomach, the distal end of the working 
opening 965 in applicator 960 may be curved during use, 
as depicted in FIG. 50. To assure that the devices 970 
and 990 stay oriented in the main lumen of the applicator 
960 while they are being inserted, orientation wires may 
be used in the orientations wire lumens of the slicing de
vice 970 and the suturing device 990. Alternatively or in 
addition, the distal portions of the devices 970, 990 may 
be adapted to engage with the applicator 960 near the 
distal portion of the opening 965. One such mechanism 
for accomplishing this engagement is illustrated in FIG. 
51, which shows in cross section the distal portion of 
suturing device 990 engaged with the applicator 960 near 
the distal end of opening 965. More specifically, a reten
tion member 997 extends from the side of device 990 
opposite the suction cavity 991 and receiving chamber 
996 and defines a receiving opening 997a. A catch 964 
is secured at the distal end of extends on the interior 
surface of applicator 960 and extends proximally. As the 
suturing device 990 is advanced towards the distal end 
of opening 965, catch 964 slides into receiving opening 
997a to assure that the suturing device 990 conforms to 
the curvature of the applicator 960.
[0074] As mentioned above, for example in connection 
with FIG. 35, a suture can be attached to multiple sites 
by passing a thread carrier back and forth across the 
suction chamber via a hollow needle. Turning now to 
FIGS. 52-54, a suitable mechanism for accomplishing 
this is shown. Suturing section 220 includes a tissue ac
quisition cavity 222 to which suction is applied by vacuum 
line 145, an injection needle lumen 160 and a resection 
device lumen 150 (or alternative the resection may be 
via 160 and the injection via 150). Referring to FIG. 52, 
a tread shuttle 254 having a suture thread 246 attached 
or embedded therein is contained in a hollow needle 240 
in a needle lumen on the proximal side of the cavity 222. 
On the distal side of the cavity, an entrapment section 
230 is provided for selectively capturing the thread shuttle 
245 and retaining it on the distal side of the cavity 222. 
The entrapment section includes a member 231 having 
a ramped cam surface 232 and being biased leftward 
(per FIG. 52) by compression springs 236.
[0075] Before being passed to the distal side (i.e. FIG. 
52), the shuttle 245 is retained in the hollow needle 240 
via frictional engagement with inside surfaces 242 of the 
needle 240. The shuttle 245 may also include engage
ment members 247 (Fig. 53), such as a textured or rub
berized surface, for engagement with corresponding fea
tures on inside surface 242. To pass the shuttle to the 
distal side, the distal tip of the hollow needle 240 is ad
vanced across the cavity 222 and a pusher rod 248 slides 
the shuttle 245 distally against the ramped surface 232. 
This causes member 231 to move rightward and com
press springs 236, and the restoring force of springs 236
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frictionally holds the shuttle 245 in the entrapment section 
230, as shown in FIG 53. Engagement members 234 
may be provided on member 231 to improve the frictional 
adhesion.
[0076] To bring the shuttle back to the proximal side 
of the cavity 222, the hollow needle is advanced into the 
entrapment section 230 over the shuttle 245 and the in
terior surfaces 242 of needle frictionally grab the shuttle 
245. The distal portion of the shuttle 245 can be provided 
with a tapered surface 249 to facilitate the proper align
ment of the needle 240 over the shuttle 245, and the 
needle 240 has a distal slot 243 for accommodating the 
free end of the thread 246. The entrance 238 to the en
trapment section is also tapered to facilitate smooth in
sertion.
[0077] Other mechanisms for holding the thread shut
tle in place (inside the hollow needle and/or in the en
trapment portion) may be utilized in place of or in addition 
to the friction fitting described above. For example, mag
nets, shape memory materials or mechanical latches can 
be used to supplement or replace the friction pads on the 
thread shuttle and the inside of the hollow needle. In one 
particular example, the thread shuttle includes magnetic 
material and the entrapment section applies a magnetic 
force to selectively capture the thread shuttle. An elec
tromagnet or a moveable permanent magnet may be em
ployed in the entrapment section to selectively provide 
the magnetic force used to capture the thread shuttle. In 
another example, an entrapment mechanism may be 
constructed from a shape memory material that selec
tively engages the thread shuttle when heated, for ex
ample by an electrical current.
[0078] A variety of other suturing arrangements may 
be advantageously employed for joining the anterior and 
posterior walls, and reference is made to the alternative 
patterns depicted in U.S. Ser. No. 60/757,694 filed Jan
uary 10, 2006 and the use of one or more curved or trans
verse needles therein, for example for the joining of ex
cised strips via a continuous thread in an ascending cork
screw pattern. For example, a device having multiple 
transverse curved needles along an elongated suction 
cavity (like cavity 975 in FIGS. 46 and 47) is envisioned. 
The series of needles may be constructed to be simulta
neously or successively activated to pass sutures 
through tissue that has been captured in the elongated 
suction cavity. Such an arrangement would allow multiple 
sutures to be attached in a row with a predetermined 
spacing.
[0079] Referring now to FIGS. 55-57 an alternative ex
ample incorporating an expandable spacer and a short 
helical needle is depicted. An elongated body or keeper 
501 has a window section 505 for allowing the working 
components, in this case device 520, access to the stom
ach walls. Device 520 includes a pair of elongated suction 
cavities 522 for capturing tissue via suction applied to 
ports 523, 525 along the bottom and sides of cavities 
522. A suction lumen 526 delivers a vacuum and a man
ifold 528 serves to allocate the vacuum pressure to the

ports 523, 525. Lumen 524 provides the infusate into 
injection needles 530 to inject the captured tissue, and 
once injected, an excision blade 535 is driveably distally 
via a driving rod 540 to excise the captured and infused 
tissue.
[0080] A helical needle 550 carrying a suture tread 552 
is driven along its axis in a distal to proximal direction by 
two sets of rollers 555, which are driven by a pair of driving 
rods 558. Rollers 555 are evenly spaced based on the 
pitch of the helical pitch of the needle 550 and connected 
by narrower diameter connecting portions 556 which en
hance the flexibility of the device. As illustrated, needle 
550 includes two complete helical turns and thus would 
remain in contact with at least four rollers at all times as 
it is advanced proximally up its path, contributing to a 
stable and predictable path of the needle through the 
tissue. As an additional aid to the stability and guidance 
of needle 555, the inner surface of keeper 501 is provided 
with guiding grooves in the shape of the intended needle 
path. In addition to or in place of conventional needle 
materials, to enhanced workability, the helical needle 550 
may be constructed of a superelastic material, such as 
Nitinol. The engaging surfaces of rollers 555 and/or nee
dle 550 may be roughened and/or each may be provided 
with teeth to enhance the engagement between rollers 
555 and needle 550.
[0081] An endoscope 300 extends though the keeper 
501 and device 520 and exits through opening 502 distal 
to window 505 and may be used to visualize the proce
dure and spot issues that may develop. As illustrated, an 
emergency wire catch 570 extends through lumen 572 
of device 520 and may exit at one or more openings 574 
to address problems that might be so identified, for ex
ample to address snags or to pull any necessary slack 
in the suture thread. Alternatively or in addition, instru
ments (not shown) may be inserted through the working 
channel of the endoscope for this purpose.
[0082] A balloon catheter 560 extends through the 
keeper 501 and exits through the distal end of the keeper 
(not shown). A balloon on the distal end of the cathether 
(see FIGS. 64) is anchored in the pylorus. An inflatable 
balloon 545 is provided along the length of the working 
section of the keeper 501 and may be inflated after in
sertion into the stomach to increase the effective diam
eter of the keeper. In use, the balloon 545 is positioned 
toward the lesser curvature and, with tension applied to 
the catheter 560, the keeper is biased into the desired 
position. Careful selection of the outer diameter of the 
keeper and/or control of the same via the balloon 545, 
together with anchoring and positioning as described 
herein, facilitates creation of a lumen of the desired size 
and shape.
[0083] In it to be appreciated that, as illustrated, the 
axis of the helix is generally coaxial with the axis of the 
keeper 501. Offset configurations and configurations 
wherein a portion of the helixal path extends outside the 
outer dimension of keeper 501 are also contemplated. 
Generally useful confugrations will typically involve the
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axis of the helical path residing within the local outer di
mensions of the keeper 501.
[0084] Additionally, as illustrated, side suction ports 
525 are located in cavity 522 on the same side of (i.e. 
below) the resecting plane defined by the excision blade 
535 as are bottom ports 523. As a result, as the captured 
tissue is excised, ports 523, 525 may both be beneficially 
used to retaining the excised tissue, but their usefulness 
in retaining the unexcised tissue is substantially reduced. 
Placing the suture before or during the excision is one 
mechanism to address this issue. Alternatively, or in ad
dition, side ports 525 may be located above the tissue 
excision plane.
[0085] In a still further variation, side ports are above 
the tissue excision plane and made controllable inde
pendent of the lower ports. Separate control of the suction 
cavities would allow, for example, the lower ports to hold 
onto the excised tissue while the side ports release the 
tissue.
[0086] In a still further variation, mechanical clamping 
members may be provided along the suction cavities 522. 
Such clamping members may be used to supplement or 
replace the acquisition and retaining function of the cav
ities 522.
[0087] FIGS. 58-60 illustrate an example similar to that 
depicted in FIGS. 55-57 save the use of a needle with 
more turns of the helix and the removal of the inflatable 
balloon 545. FIG. 59 corresponds to the keeper 501 as 
depicted in FIG. 58 with the internal helical needle and 
the internal tissue capture, excision, and needle activa
tion components removed and shown in FIG. 60. FIG. 
58A shows the relative size and orientation of the various 
lumens. By way of reference, the endoscope lumen 503 
may be sized to accommodate a 5mm endoscope and 
the overall outer dimension of the keeper may be in the 
range of 15-25mm, for example about 20mm not includ
ing any expansion provided by the expandable balloon 
545.
[0088] FIG. 61 is a perspective view of an alternative 
configuration for the internal tissue capture, excision and 
needle activation components for use with a keeper such 
as keeper 501, with additional details of the needle acti
vation shown in FIG. 62. The tissue acquisition and sec
tioning components of device 350 operate identically to 
those of device 520 save that the excision blade 370 is 
operated by pulling a pair of cords 372 attached to the 
outer edges of blade 370 rather than pushing a centrally 
mounted actuating rod 540.
[0089] The suture activation of device 350 is provided 
by a shuttle 360 slidably disposed in device 350. The 
endoscope lumen 503 and a pair of needle actuation lu
mens 358 are provided in the shuttle 360. Referring to 
FIG. 62, rods 368 extend through lumens 358 and are 
coupled to rollers 364 which drive needles 368 and 369 
back and forth across the suction cavities.
[0090] In place of rollers, needles may be advanced 
back and forth across the suction cavities via pull wires 
484, 485, 486, 487 as depicted with respect to device

480 of FIG. 63, which may also be used with keeper 501. 
For example, as depicted, wires 484 is pulled proximally 
to advance needle 482 across the cavity, and wire 487 
is pulled to bring needle 482 back into the shuttle. Device 
480 includes a series of channels 481 in the bridging area 
dividing the suction cavities. The channels 481 may be 
used as places to exchange a thread carrier between the 
right side and left side needles, either directly or via a 
drop-off pick-up arrangement. Alternatively, applying su
tures via a removable shuttle facilitates the reloading of 
needles for outside the body, as described above.
[0091] FIG. 64 is a schematic illustration of an anchor
ing balloon catheter extending through the working chan
nel of an endoscope and with the anchoring balloon in
flated in the duodenum and showing detail of the self 
closing valve at the proximal end of the catheter.
[0092] FIGS. 65A-E schematically illustrate the per
formance of a gastroplasty procedure. The procedure 
begins with the placement of the anchoring balloon 562 
via the working channel of endoscope. The endoscope 
is withdrawn leaving the balloon in place and the keeper 
is backloaded over the proximal end of the catheter. The 
endoscope is then inserted through the keeper. Under 
visualization of the endoscope and with the assistance 
of the expandable positioning balloon and/or the anchor
ing catheter, the keeper is positioned against the lesser 
curvature and captures portions of the anterior and pos
terior walls in the suction cavities.
[0093] The helical needle is then used to apply a suture 
to the tissue portions, which is shown in FIG. 65C in a 
proximal to distal direction. The tissue is excised after an 
epinephrine injection, and then it is released with the su
tures attached. The position balloon 545 on the keeper 
501 is deflated and the working components (e.g. the 
tissue acquisition and excision components) are slid 
proximally so as to be removed from the working window. 
The keeper may then been removed and the helical su
ture pulled tight, e.g. by using the working channel of the 
endoscope to grasp the distal end of the helical suture 
while pulling the proximal end proximally. The anchoring 
balloon 562 is then repositioned at the distal opening of 
the newly created lumen (or pouch) in the stomach. With 
the endoscope positioned on the outside as shown in 
FIG. 65E, the lumen is filled with liquid, such as methly- 
ene blue, such the absence of any leaks may be visually 
determined.
[0094] One potential complication in creating a leak
less seam is that, while in the middle of the stomach one 
is joining opposing walls together, near the esophageal 
junction (i.e. where the seam meets the esophagus) the 
"walls" start to resemble "ceilings." FIGS. 38 and 39 de
pict one approach to avoiding leaks where the seam 
meets the esophagus involving excising this "ceiling" tis
sue. The excision may be accomplished by adding an 
arch section 592 to effectively join the elongated suction 
cavities 522 on the left and right sides of the device. In 
use, this arch section would be positioned where the 
seam is to meet the esophagus. An arch cutter 594, such
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as a wire or rotating blade, may be configured to cut tissue 
acquired in this arch section. Alternatively the blades or 
excision wires used to excise along the length of the 
channels may begin or end its path by cutting the arch. 
For example, two blades can act together as one to cut 
the arch portion and then split and follow their separate 
paths in the elongated cavities.
[0095] Referring now to FIGS. 66, 67 and 68A-68C, 
the working portions of a device 700 illustrating a suture 
activation mechanism according to the invention is de
picted. Device 700 includes curved needle 702 actuated 
by shuttle 708. (As illustrated there are two needles 702 
but it is to be understood that a single needle or an array 
of needles may be utilized) Pull wires (not shown) are 
attached to rod 712 and used to move shuttle 708. The 
pull wires extend through lumens 728, 729, and each 
lumen opens into channel 732, which, in conjunction with 
the bounds of recess 724 generally define the direction 
of travel of shuttle 708. More specifically, as the operator 
pulls proximally on the pull wire in lumen 728, shuttle 
708 receives a rotational force in the clockwise direction 
(as per FIG. 68). Conversely, tension applied to the wire 
in lumen 729 pulls shuttle 708 in a counterclockwise di
rection.
[0096] Shuttle 708 is constructed to be selectively en
gaged with either end of needle 702. Recesses 704, 706 
on needle 102 receive a biased plunger (e.g. a ball de
tent) that is installed into shuttle 708 and held in place 
via set screws 714. Needle 702 is also sized to abut bar 
712 when the plunger is engaged in recess 704 or 706. 
The abutment of needle 702 to bar 712 serves as a pos
itive stop to needle 702 when it is being engaged with 
shuttle 708 and/or when shuttle is acting to push the nee
dle (e.g. going from FIG. 68A to FIG. 68B).
[0097] Needle 702 also includes a slot 705 that selec
tively aligns with a longitudinally operated locking bar 
734. Locking bar 734 is biased distally by spring 735 and 
engages with slot 705 to lock needle 702 into its relative 
position of FIGS. 68B and 68C. With locking bar 734 fixing 
needle 702 in position (FIG. 68B), the wire in lumen 729 
may be pulled with sufficient force to overcome the re
taining force of the ball detent and thereby disengage 
shuttle 708 from needle 702. Shuttle is then free to be 
engaged with the other end of needle 702 (e.g. moved 
from 68B to 68C).
[0098] In typical operation, device 700 is inserted 
through an applicator (e.g. applicator 960) and anchored 
in position via a anchoring device (e.g. balloon catheter) 
inserted through lumen 727. Once in the position of FIG. 
68A, tissue from one stomach wall (e.g. anterior or pos
terior) is acquired in cavity 718 via suction applied 
through suction lumen 725. Infusate is injected into the 
acquired tissue (not shown) via lumen 726 and needles 
722, and tissue is excised via an appropriate cutting de
vice guided in excision slot 719. While tissue is acquired 
in cavity 718, shuttle 708 is operated to push needle 702 
through the acquired tissue to the position of FIG. 68B. 
Locking bar 734 engages slot 705 to hold needle in po

sition, and shuttle 708 is transferred to the other side of 
needle 702 (as per FIG. 68C). Shuttle 708 may then be 
used to pull needle 702 entirely though cavity 718 such 
that the back end of needle 702 is entirely through tissue 
and into channel 701. Throughout this process, a suture 
thread is secured to needle 702 via holes 703 and thus 
it has now been inserted completely through the captured 
tissue section. Suction is released and the capture tissue 
falls away from cavity 718 with the suture thread inserted.
[0099] With no tissue in cavity 718, the process is re
versed (i.e. 68C to 688 to 68A) to get needle 702 into the 
position of FIG. 68A. Keeping the device 700 in the same 
longitudinal position, device 700 is rotated to the oppos
ing stomach wall and the process repeats to apply the 
suture to tissue on the opposing stomach wall.
[0100] As noted above, one end of the suture is at
tached to needle 702 via holes 703. The other end of the 
suture extends proximally outside device 700 (but inside 
applicator) to the operating surgeon. Particularly when 
an array of needles (e.g. 3-10 needles) are employed, 
the free ends of the sutures may be organized outside 
the patient, for example via mounting on a plastic plate 
(not shown) having appropriate coding (e.g. color, num
bers, letters) to indicate the relative position of the re
spective sutures. Device 700 is then withdrawn and the 
operating surgeon can obtain the remaining ends of the 
sutures from the needles 702. Appropriate sutures are 
then tied together with a knot or knotting element (not 
shown) which is advanced down to the tissue level to 
bring the tissue sections together. Suitable knotting ele
ments that can be used in this fashion are known and 
generally comprise a cylindrical element that is inserted 
over the sutures (e.g. plastic or metal cylinder) and slid 
down to the tissue level via a catheter or other suitable 
pusher. Then, once the tissue has been placed in suffi
cient approximation, the cylindrical element is crimped, 
plugged or otherwise secured in place on the sutures. 
The free ends of the sutures are then cut in any conven
tional fashion. Examples of suitable knotting elements 
and devices useful for installing the same are shown in 
US 5,755,730 and US 5,548,861.
[0101] As illustrated and described, the needle punc
tures tissue in the same direction each time (i.e. clock
wise as per FIG. 68A) and thus is configured with only 
one sharp end. In the illustrated application, such one 
way application through a captured anterior and then 
posterior is believed to assist in aligning the excised por
tions in apposition once a pair of sutures are tied together 
and pulled tight. It may be desirable (in this or in other 
applications) to puncture tissue in both directions, in 
which case needle 702 can be made sharp at both ends.
[0102] In another variation, a whip stitch running dis
tally to proximally can be created using device 700 con
figured with a single needle. After applying a suture to 
the anterior and posterior walls at one longitudinal posi
tion as described above, the single needle device would 
simple need to be repositioned proximally and the proc
ess repeated to apply another stitch.
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[0103] As shown in FIG. 67, locking bar 734 includes 
a recess having two different stages or depths. The shal
low recess 736 is sized to engage into the locking slot 
705 of needle 702. As explained above, to unlock needle 
702, bar 734 is pulled proximally, and deeper recess 738 
is sized to accommodate the main body of needle 702 in 
its unlocked state. Because bar 734 is biased proximally, 
the transition region between recesses 736, 738 may be 
used to apply distal pressure to needle 702. This distal 
pressure may serve to assist in keeping needle 702 in 
alignment during its operation.
[0104] As illustrated, device 700 does not show a sep
arate endoscope lumen, but it is to be understood that if 
it is desired to have an endoscope extend distally through 
the illustrated portion of device 700, a separate endo
scope lumen may be provided. Alternatively, device 700 
may be inserted thorough an applicator that accommo
dates both an endoscope and device 700. In addition, it 
may be desirable to provide a sheath (not shown) around 
device 700 to provide a smooth outer surface (e.g. to 
cover the edges due to the presence of shuttle 708) and 
facilitate insertion of device 700 (by itself or through ap
plicator). Such a sheath can provide a location for ac
commodating such other devices.
[0105] As will be appreciated by those of skill in the art, 
what has been disclosed includes a novel method not 
according to the present invention for joining stomach 
walls to reduce the interior volume of the stomach utilizes 
a surgical system comprising an elongated body or keep
er and at least one working member operably associated 
with the elongated body, the working member including 
first and second suction cavities. The method not accord
ing to the present invention may involve capturing an 
anterior portion of the stomach wall with the first suction 
cavity and applying a first suture thereto, capturing a pos
terior portion of the stomach wall with the second suction 
cavity and applying a second suture thereto, and then 
drawing the first and second sutures together to join the 
anterior and posterior wall portions. During some or all 
of the capturing, the elongated body may be aligned 
along the lesser curvature of the stomach by any of the 
anchoring and/or orientation techniques described here
in. Preferably, though not essentially, the anchoring is 
via a balloon catheter with desired orientation imparted 
to the device via tension applied to the balloon catheter.
[0106] The working member may be slideably dis
posed within the elongated body capture the stomach 
wall portions through at least one opening along the 
length of the elongated body.
[0107] The elongated body may be used to occlude 
the proximal portion of the stomach and a balloon used 
to occludes the distal portion of the stomach. Then, gas 
may be fed into or removed from the stomach to expand 
or contract the stomach walls. Similarly, the balloon may 
be moved into position to plug the lumen once it is created 
to check for leaks in the seam.
[0108] Prior to drawing the sutures together the cap
tured portions of the stomach walls may be partially ex

cised, for example via a cutting device in the suction cav
ity. Prior to excision, an infusate may be injected, for ex
ample via injection needles in the suction cavities. Suc
tion may be controllably applied to the upper and lower 
portions of the suction cavities independently, for exam
ple such to hold the unexcised tissue when the lower 
portion of the tissue is being cut away.
[0109] What has also been disclosed is a novel method 
not according to the present invention or joining stomach 
walls to reduce the interior volume of the stomach using 
an elongated body having a proximal end extending from 
a body orifice, at least one working member operably 
associated with a working portion of the elongated body, 
and an anchoring device distal to the working portion for 
orienting the elongated body along the lesser curvature. 
The at least one working member may define at least 
one suction cavity and excision device for capturing and 
excising and the method may include capturing and ex
cising an anterior portion of the stomach wall, capturing 
and excising a posterior portion of the stomach wall with 
the suction cavity and excision device, then joining the 
excised anterior and posterior wall portions. Infusate may 
be injected to prepare the tissue for excision swelling or 
promote healing and the suction may be controlled 
across portions of the cavities. During some or all of the 
procedure, the elongated body may be oriented along 
the lesser curvature.
[0110] The excised anterior and posterior wall portions 
may be joined with a plurality of sutures applied to the 
captured and excised anterior and posterior wall portions 
to create a modified lumen in the stomach. In one form, 
tissue is captured in two elongated suction cavities and 
a plurality of sutures are applied via a needle carrying a 
suture thread along a generally helical path. The gener
ally helical path may have an axis inside the elongated 
body and/or helical grooves in an interior surface of the 
elongated body may define the path.
[0111] After excision and application of the sutures, 
the captured wall portions may be released and allowed 
to fall away from the device and then drawn together by 
drawing the suture tight. Depending on the device orien
tation, if the thread is wrapped around the device it may 
be necessary to slidingly withdraw the suturing device 
after applying the sutures.
[0112] If the cross sectional area of the device is not 
ideal for the particular application or merely as a mech
anism for improving the orientation of the device, a spac
ing member along the length of the elongated body may 
be employed. The spacing member may be expandable 
to increase the effective cross sectional area of the elon
gated body at any point along its length but would typically 
be used against the lesser curvature. An expandable 
bladder or balloon may be used. As an additional mech
anism for retaining the tissue captured in the suction cav
ities, one or more clamping members may be employed 
to grasp the tissue in the cavity.
[0113] What has also been described is a novel meth
od not according to the present invention for joining stom
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ach walls to reduce the interior volume of the stomach 
utilizing a surgical system inserted inside the stomach 
via the esophagus. The system may include an elongated 
body having a proximal end extending from a body orifice 
and at least one working member operably associated 
with a working portion of the elongated body, the at least 
one working member comprising first and second elon
gated suction channels and a helical needle suturing de
vice. The procedure may involve capturing an anterior 
portion of the stomach wall in the first suction channel, 
capturing a posterior portion of the stomach wall with the 
second suction channel, and then helically suturing the 
captured anterior portion to the captured posterior portion 
with the suturing device. During some or all of the pro
cedure, the elongated body may be anchored in position 
as described above. The suturing may be along a gen
erally helical path having an axis inside the working por
tion of the elongated body and it may be in a distal to 
proximal or proximal to distal direction. The suturing de
vice may be integral with or slideably disposed within the 
working portion of the elongated body.
[0114] What has also been described is a novel surgi
cal system comprising an elongated body adapted to be 
inserted into an esophagus with a proximal end extending 
from a body orifice, the elongated body including a ta
pered distal portion and a working portion having an outer 
surface defining at least one side opening therein, at least 
one working member disposed within the working portion 
of the elongated body, the at least one working member 
comprising at least two tissue acquisition and excision 
assemblies, the assemblies each comprising a suction 
cavity open to the at least one side opening and an ex
cision device for excising at least the mucosal layer of 
tissue captured in the cavity.
[0115] What has also been described is a novel surgi
cal system comprising
an elongated body constructed and arranged to be in
serted into a patient with a proximal end extending from 
the patient while a working portion thereof is disposed in 
the patient, the working portion including at least one 
suction cavity for capturing tissue, at least one suction 
lumen for supplying suction to the cavity, a positioning 
lumen for receiving a balloon catheter positioning device, 
and at least one needle for placing suture through the 
tissue captured in the cavity. The proximal end of the 
balloon catheter may have a self closing valve and/or it 
may be constructed such that the working portion can be 
inserted over the balloon catheter when the balloon is 
inflated in the patient. The working portion may also in
clude at least one cutting device for sectioning a portion 
of the tissue captured in the cavity and/or an infusate 
lumen for delivering infusate to tissue captured in the 
suction cavity. The needle may be a curved (or an array 
thereof), and the working portion may include a needle 
actuator such as a roller or pull wire (or pair thereof). The 
elongated body may include an endoscope lumen, and 
the endoscope lumen may be separate from the working 
portion or it may extend partially into or wholly through

the working portion. Some or all of the components of 
the working portion may be slideably disposed in the elon
gated body either individually or as an integrated whole.
[0116] What has also been disclosed is a novel surgical 
system comprising an elongated body constructed and 
arranged to be inserted into a patient with a proximal end 
extending from the patient while a working portion thereof 
is disposed in the patient, wherein the working portion 
comprises at least one side disposed suction cavity for 
capturing tissue; at least one suction lumen for supplying 
suction to the cavity; at least one curved needle for plac
ing suture through the tissue captured in the cavity; and 
at least two lumens receiving means for actuating the 
needle. The means for actuating the needle may be a 
roller(s) or pull wire(s). The working portion may further 
include a positioning lumen for receiving a removable 
positioning device (e.g. balloon catheter or orientation 
wire), an infusate lumen for delivering infusate to tissue 
captured in the suction cavity, and/or a cutting device for 
sectioning a portion of the tissue captured in the cavity. 
The elongated body may include an endoscope lumen, 
and the endoscope lumen may be separate from the 
working portion or it may extend partially into or wholly 
through the working portion. Some or all of the compo
nents of the working portion may be slideably disposed 
in the elongated body either individually or as an inte
grated whole.
[0117] While the invention has been illustrated and de
scribed in detail in the drawings and foregoing descrip
tion, the same is to be considered as illustrative and not 
restrictive in character. Only certain embodiments have 
been shown and described, and all changes, equivalents, 
and modifications described herein are desired to be pro
tected. Any experiments, experimental examples, or ex
perimental results provided herein are intended to be il
lustrative of the present invention and should not be con
sidered limiting or restrictive with regard to the invention 
scope. Further, any theory, mechanism of operation, 
proof, or finding stated herein is meant to further enhance 
understanding of the present invention and is not intend
ed to limit the present invention in any way to such theory, 
mechanism of operation, proof, or finding. Thus, the spe
cifics of this description and the attached drawings should 
not be interpreted to limit the scope of this invention to 
the specifics thereof. It is to be understood that when 
words such as "a", "an", and "at least one" are used, there 
is no intention to limit to only one item unless specifically 
stated to the contrary. Furthermore, when the language 
"at least a portion" and/or "a portion" is used, a portion 
and/or the entire item may be present.

Claims

1. A system for performing a gastrointestinal procedure 
comprising:

an elongated body (24, 127, 501,520, 724) de-
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fining an endoscope lumen (28, 54, 502, 503, 
310) and constructed and arranged to be insert
ed into the esophagus with a proximal end (22) 
extending from a body orifice, wherein the body 
defines a distal end and a working portion prox
imal to the distal end;
at least one elongated side disposed suction 
cavity (40, 130, 975, 222, 522, 718) in the work
ing portion for capturing tissue; 
characterized in that at least one cutting device 
(152, 972, 535, 370) positioned in opposing slots 
(719) in side walls of the suction cavity for re
secting an elongated surface layer from the cap
tured tissue portion so as to produce an elon
gated section of exposed tissue ; and 
at least one needle (44, 144, 160, 980, 240, 550, 
482, 702, 368, 369, 722) adapted to be passed 
into the captured tissue portion.

2. The system of claim 1 wherein the endoscope lumen 
terminates distally in an endoscope exit hole (25) in 
the outer surface of the body that is proximal to the 
distal end of the body.

3. The system of claim 2 wherein the endoscope exit 
hole is proximal to the at least one suction cavity.

4. The system of any of the claims 1 to 3 wherein the 
at least one needle includes at least one suturing 
needle (44, 144, 240, 550, 482, 702, 368, 369) ori
ented with respect to the suction cavity to apply su
ture (47, 147) to the captured tissue portion so as to 
allow the elongated section of exposed tissue to be 
placed in apposition with another elongated section 
of exposed tissue to which it is to be joined.

5. The system of claim 5 wherein the at least one su
turing needle is curved (550, 482, 702, 368, 369) and 
is oriented in a direction transverse to a longitudinal 
axis defined by the working portion so as to apply 
transverse sutures along the length of the elongated 
section of exposed tissue.

6. The system of claim 5 wherein the curved needle 
(550, 482, 702, 368, 369) is operated by at least one 
roller (364) or at least one pull wire (484, 485, 486, 
487).

7. The system of claim 6 wherein a plurality of curved 
needles (550, 482, 702, 368, 369) are releasably en
gaged with a transverse shuttle (360, 708) and the 
shuttle is operated by first and second pull wires.

8. The system of claim 4-7 wherein the system is con
figured to operate at the esophegeal junction to form 
a plication upon securing at least two captured and 
resected tissue portions together with the sutures.

9. The system of any of the claims 4 to 7 wherein the 
system is configured to reduce the size of the stom
ach upon securing captured and resected tissue por
tions together with the applied suture.

10. The system of any of the claims 1 to 9 wherein the 
at least one needle comprises a longitudinally oper
able injection needle operable to deliver injectate into 
the captured tissue portion.

11. The system of claim 10 wherein a distal wall of the 
suction cavity defines an opening for receiving the 
distal tip of the injection needle.

12. The system of any of the claims 10 to 11 wherein 
the injection needle is positioned to inject the cap
tured tissue below the resection plane defined by the 
cutting device (152) and above the floor of the suction 
cavity (40, 130, 975, 222, 522, 718).

13. The system of any of the claims 1 to 12 wherein the 
cutting device is a blade (370, 535).

14. The system of any of the claims 1 to 13 further com
prising a plurality of needles (722, 980) extending 
from the floor of the suction cavity (40, 130, 975, 222, 
522, 718) .

15. The system of any of the claims 1 to 14 wherein at 
least a portion of the elongated body defines an ef
fective outer diameter in the range of 15-20mm.

16. The system of any of claims 4-15 further comprising 
a device for installing a knotting element to the free 
ends of sutures so as to join two elongated sections 
of exposed tissue together.

Patentansprüche

1. System zur Durchführung eines gastrointestinalen 
Verfahrens, umfassend:

einen länglichen Körper (24, 127, 501, 520, 
724), der einen Endoskophohlraum (28, 54, 
502, 503, 310) definiert und derart konstruiert 
und angeordnet ist, dass er mit einem sich von 
einer Körperöffnung aus erstreckenden nahen 
Ende (22) in den Ösophagus einzuführen ist, 
wobei der Körper ein fernes Ende und einen 
dem fernen Ende nahen Arbeitsabschnitt defi
niert;
mindestens einen länglichen, seitlich angeord
neten Saughohlraum (40, 130, 975, 222, 522, 
718) in dem Arbeitsabschnitt zum Ergreifen von 
Gewebe;
dadurch gekennzeichnet, dass mindestens 
eine Schneidvorrichtung (152, 972, 535, 370) in
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einander gegenüberliegenden Schlitzen (719) 
in Seitenwänden des Saughohlraums angeord
net ist, um eine längliche Oberflächenschicht 
aus dem ergriffenen Gewebeabschnitt derart zu 
resezieren, dass ein länglicher Abschnitt frei lie
genden Gewebes gebildet wird; und 
mindestens eine Nadel (44, 144, 160, 980, 240, 
550, 482, 702, 368, 369, 722) daran angepasst 
ist, in den ergriffenen Gewebeabschnitt einge
führt zu werden.

2. System nach Anspruch 1, wobei der Endoskophohl
raum am fernen Ende in einem Endoskopausgangs
loch (25) in der Außenfläche des Körpers endet, das 
dem fernen Ende des Körpers nahe ist.

3. System nach Anspruch 2, wobei das Endoskopaus
gangsloch dem mindestens einen Saughohlraum 
nahe ist.

4. System nach irgendeinem der Ansprüche 1 bis 3, 
wobei die mindestens eine Nadel mindestens eine 
Nähnadel (44, 144, 240, 550, 482, 702, 368, 369) 
umfasst, die derart in Bezug auf den Saughohlraum 
zum Aufbringen einer Naht (47, 147) an dem ergrif
fenen Gewebeabschnitt orientiert ist, dass sie er
möglicht, dass der längliche Abschnitt frei liegenden 
Gewebes in Apposition mit einem anderen längli
chen Abschnitt frei liegenden Gewebes, an welchen 
er anzufügen ist, angeordnet wird.

5. System nach Anspruch 4, wobei die mindestens eine 
Nähnadel gekrümmt ist (550, 482, 702, 368, 369) 
und in einer Richtung orientiert ist, die quer zu einer 
durch den Arbeitsabschnitt definierten Längsachse 
verläuft, um Quernähte entlang der Länge des läng
lichen Abschnitts frei liegenden Gewebes aufzubrin
gen.

6. System nach Anspruch 5, wobei die gekrümmte Na
del (550, 482, 702, 368, 369) durch mindestens eine 
Rolle (364) oder mindestens einen Zugdraht (484, 
485, 486, 487) betätigt wird.

7. System nach Anspruch 6, wobei mehrere gekrümm
te Nadeln (550, 482, 702, 368, 369) lösbar mit einem 
quer verlaufenden Schiffchen (360, 708) in Eingriff 
ist und das Schiffchen durch einen ersten und zwei
ten Zugdraht betätigt wird.

8. System nach Anspruch 4-7, wobei das System der
art konfiguriert ist, dass es an dem ösophagealen 
Übergang betätigt wird, um eine Plikation nach dem 
Aneinanderbefestigen von mindestens zwei ergrif
fenen und resezierten Gewebeabschnitten mit den 
Nähten zu bilden.

9. System nach irgendeinem der Ansprüche 4 bis 7,

wobei das System derart konfiguriert ist, dass es die 
Größe des Magens nach dem Aneinanderbefestigen 
von ergriffenen und resezierten Gewebeabschnitten 
mit der aufgebrachten Naht reduziert.

10. System nach irgendeinem der Ansprüche 1 bis 9, 
wobei die mindestens eine Nadel eine längs bedien
bare Injektionsnadel umfasst, die derart bedienbar 
ist, dass sie ein Injektat in den ergriffenen Gewebe
abschnitt führt.

11. System nach Anspruch 10, wobei eine ferne Wand 
des Saughohlraums eine Öffnung zur Aufnahme der 
fernen Spitze der Injektionsnadel definiert.

12. System nach irgendeinem der Ansprüche 10 bis 11, 
wobei die Injektions-nadel derart angeordnet ist, 
dass sie unter der durch die Schneidvorrichtung 
(152) definierten Resektionsebene und über dem 
Boden des Saughohlraums (40, 130, 975, 222, 522, 
718) in das ergriffene Gewebe injiziert.

13. System nach irgendeinem der Ansprüche 1 bis 12, 
wobei die Schneidvorrichtung eine Klinge (370, 535) 
ist.

14. System nach irgendeinem der Ansprüche 1 bis 13, 
ferner umfassend mehrere Nadeln (722, 980), die 
sich von dem Boden des Saughohlraums (40, 130, 
975, 222, 522, 718) aus erstrecken.

15. System nach irgendeinem der Ansprüche 1 bis 14, 
wobei zumindest ein Teil des länglichen Körpers ei
nen effektiven Außendurchmesser im Bereich von 
15-20 mm definiert.

16. System nach irgendeinem der Ansprüche 4 bis 15, 
ferner umfassend eine Vorrichtung zum Einbringen 
eines Verknotungselements an den freien Enden 
von Nähten, um zwei längliche Abschnitte frei lie
genden Gewebes miteinander zu verbinden.

Revendications

1. Système destiné à réaliser une intervention gastro
intestinale comprenant :

un corps allongé (24, 127, 501,520, 724) défi
nissant un conduit endoscopique (28, 54, 502, 
503, 310) et construit et conçu pour être inséré 
dans l’oesophage avec une extrémité proximale 
(22) s’étendant à partir d’un orifice corporel, 
dans lequel le corps définit une extrémité distale 
et une partie de travail proximale à l’extrémité 
distale ;
au moins une cavité d’aspiration allongée (40, 
130, 975, 222, 522, 718) disposée latéralement
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dans la partie de travail pour capturer un tissu ; 
caractérisé par au moins un dispositif de dé
coupe (152, 972, 535, 370) positionné dans des 
fentes opposées (719) dans des parois latérales 
de la cavité d’aspiration pour faire une visée in
verse dans une couche de surface allongée à 
partir de la partie de tissu capturé de manière à 
produire un section allongée de tissu exposé ; et 
au moins une aiguille (44, 144, 160, 980, 240, 
550, 482, 702, 368, 369, 722) adaptée pour être 
passée dans la partie de tissu capturé.

2. Système selon la revendication 1, dans lequel le con
duit d’endoscope se termine distalement dans un 
trou de sortie d’endoscope (25) dans la surface ex
térieure du corps qui est proximal à l’extrémité distale 
du corps.

3. Système selon la revendication 2, dans lequel le trou 
de sortie d’endoscope est proximal à l’au moins une 
cavité d’aspiration.

4. Système selon l’une quelconque des revendications 
1 à 3, dans lequel l’au moins une aiguille comprend 
au moins une aiguille de suture (44, 144, 240, 550, 
482, 702, 368, 369) orientée par rapport à la cavité 
d’aspiration pour appliquer la suture (47, 147) sur 
la partie de tissu capturé de manière à permettre à 
la section allongée de tissu exposé d’être placée en 
apposition avec une autre section allongée du tissu 
exposé à laquelle elle doit être assemblée.

5. Système selon la revendication 4, dans lequel l’au 
moins une aiguille de suture est incurvée (550, 482, 
702, 368, 369) et est orientée dans une direction 
transversale à un axe longitudinal défini par la partie 
de travail de manière à appliquer des sutures trans
versales le long de la longueur de la section allongée 
du tissu exposé.

6. Système selon la revendication 5, dans lequel 
l’aiguille incurvée (550, 482, 702, 368, 369) est ac
tionnée par au moins un galet (364) ou au moins un 
câble de traction (484, 485, 486, 487).

7. Système selon la revendication 6, dans lequel une 
pluralité d’aiguilles incurvées (550, 482, 702, 368, 
369) sont en prise de manière libérable avec une 
navette transversale (360, 708) et la navette est ac
tionnée par des premier et second câbles de traction.

8. Système selon les revendications 4 à 7, dans lequel 
le système est configuré pour fonctionner à la jonc
tion oesophagienne pour former une plicature lors 
de la protection d’au moins deux parties de tissu ré
séqué conjointement avec les sutures.

9. Système selon l’une quelconque des revendications

4 à 7, dans lequel le système est configuré pour ré
duire la taille de l’estomac lors de la protection des 
parties de tissu capturé et réséqué conjointement 
avec la suture appliquée.

10. Système selon l’une quelconque des revendications 
1 à 9, dans lequel l’au moins une aiguille comprend 
une aiguille d’injection actionnable dans le sens lon
gitudinal pour fournir une injection dans la partie du 
tissu capturé.

11. Système selon la revendication 10, dans lequel une 
paroi distale de la cavité d’aspiration définit une 
ouverture pour recevoir la pointe distale de l’aiguille 
d’injection.

12. Système selon l’une quelconque des revendications 
10 à 11, dans lequel l’aiguille d’injection est position
née pour injecter le tissu capturé sous le plan de 
résection défini par le dispositif de découpe (152) et 
au-dessus du fond de la cavité d’aspiration (40, 130, 
975, 222, 522, 718).

13. Système selon l’une quelconque des revendications 
1 à 12, dans lequel le dispositif de découpe est une 
lame (370, 535).

14. Système selon l’une quelconque des revendications 
1 à 13, comprenant une pluralité d’aiguilles (722, 
980) s’étendant à partir du fond de la cavité d’aspi
ration (40, 130, 975, 222, 522, 718).

15. Système selon l’une quelconque des revendications 
1 à 14, dans lequel au moins une partie du corps 
allongé définit un diamètre extérieur effectif de l’or
dre de 15 à 20 mm.

16. Système selon l’une quelconque des revendications 
4 à 15, comprenant en outre un dispositif pour ins
taller un élément de nouage aux extrémités libres de 
sutures de manière à relier entre elles deux sections 
allongées de tissu exposé.
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