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GASTRO NTESTI NAL PROCEDURES RELATED APPLI CATI ON DATA
wabdog/oeqepd i cation is a continuation in part of PGEUS2000061665

11/ 457,442, filed July 13, 2006, which clains the

benefit of Provisional Application Nos. 60/698, 748

filed July 13, 2005, 60/742,826 fil ed Decenber 6,

2005, and 60/757,694 filed January 1052006. BACKGROUND

The present invention relates generally to

gastroi ntestinal procedures such as bariatric surgery.

More particularly, but not exclusively, it relates to
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Gastric reduction surgery is conventionally performed to restrict food
intake of a patient by decreasing the size of the stomach. The objective is
to limit the receptive capacity of the stomach and promote weight loss in

20  patients with severe obesity. Various surgical technigues 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. It is desirable to develop surgical

25  instruments and technigues 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

30  disease (GERD).
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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

25 example to cause the device fo assume a predetermined shape or
orientation. With the device securely in position, opposed sutures are
attached 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 approaches may forgo anchoring of the device, and

30  operations on the esophagus or esophageal junction (e.g. treating Barrett's
esophagus or forming tissue plications to treat GERD) may anchor in a
different location, if at all.
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first portion of the duodenum In another form the
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the gastric lumen. When used for leak checking, the balloon is positioned
(or repositioned) to plug the distal end of the lumen to be tested. With the
baftoon plugging the distal end, a testing fluid (such as methlyene blue)
may be injected into the lumen with the presence of leaks being checked,
25 for example, via endoscopic visualization.

The balloon catheter may be sized to fit through the working channel
of the endoscope (e.g. 5 mmy), and the distal end of the balloon catheter is
preferably constructed to facilitate the insertion and removal of instruments
from it (e.g. the endoscope used for insertion and the keeper). To

30 accomplish this, valves and any actuating mechanism(s) may be removably
caupled 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 to
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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

25 will be placed along complimentary paths on the anterior and posterior
walls with the longitudinal axis of the device providing the general
orientation of the paths.

To locate sutures along paths generally corresponding to the
longitudinal axis of the device, the distal anchoring section may be

30  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
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so as to locate the suturing section either closer or
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and Barrett’s esophagus, only a tissue capture and excision device (described
below) need be provided through the working [umen to the window to
capture, for example, esophageal tissue for later biopsy. For gastroplasty
25  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.
In one design for gastroplasty, the keeper has a main elongated
body and the working components are configured to have a pair of
30  elongated suction cavities in side by side arragement for capturing a line of
tissue in each cavity, the lines being from the anterior and posterior

stomach walls respectively. Sutures are then applied between the
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operated in a variety of different 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 described herein may be employed to
advantage in other types of minimally invasive surgical situations (e.g.

25  endoscopic or laparoscopic procedures) where precise manipulation of a
needle at a location remote from the operator’s hands is desired.

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

30 orientation wires may be used to establish a desired curvature or
positioning of the elongated body (for example positioning it against the
lesser curvature of the stomach). Aliernatively or in addition, the



advantage in other types of mnimally invasive

surgical situations (e.g. endoscopic or |aparoscopic
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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 believed that this
approach is superior to the mere modification of existing tissue in the

25  cauterizing or abrading of the mucosa described in US 2004/0034371.
More specifically, it is expected that by exposing the submucosa of the
stomach, and by placing areas of exposed submucosa in contact, stomach
tissue will heal together and form a secure bond without some of the
drawbacks of prior approaches.

30 A desirable way of exposing submucosa is via a cuiting 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
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that by exposing the subnucosa of the stonmach, and by

pl aci ng areas of exposed submucosa in contact, stomach
tissue will heal together and forma secure bond

wi t hout sonme of the drawbacks of prior approaches.
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1(pr efoé peplayecsidsact Edr bmarpplesﬁsut R dralsstd @wbﬁﬁp@ﬁ@ﬂpaws)
orti nsto her. t han tendi ng

| SS U ra
o oSth B80red Baichedioal telbld e b o B sy atern
For reseamgling.a figuus 8f ol ds of tissue (two opposed pairs)
with prepared sections near the fold may be joi ned
wWth a stitching pattern resenbling a figure 8. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a side view of a
devi ce according to a first enbodinent. FIGS. 2-5 are
partial sectional views of the suturing section of the
first enbodi nent during operation. FIG 6 is a cross
section of the FIG 1 device at the |ocation indicated
in FIG 1 FIG 7 is a partial sectional view of a
vari ation of another enbodi ment 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
wa@nroo7lob19se r at i ve cross section of stonach ti SSPET/US2006/061665

showi ng the various layers.9FIG 10 is a cross section
showi ng a desirable resecting Iine 100 for preparing a
fold of tissue to pronote adhesion. FIG 11 is the

FIG 10 tissue after resection along line 100. FIG 12

is a perspective viewof the FIG 1 in a patient's
stomach. FIG 13 is an anterior view of a stomach that
has been partitioned by the techni ques descri bed

herein. FIG 1@&155%3@@%1@@@@95%%%%@“oned
stomach of FIG 13. FiGS. 14 -17 are cross sectional

vi ews | oBkGnlyiscomAe view efedavica agogsiinaiq agrst ebodiment.
attach mem §f2 §Lé{ré’ bﬁﬁlaﬂ Qecﬁlaﬁalﬁ{}iv?sr oi%he @Pﬁ:{i@\gﬁfg&idn‘)&f the

st omach wa s a side View 0 utures
attachedf"tsbemédmﬂf“élduﬁlﬁg aperape@st eri or stonmach wall s

yith the I;Rﬁ‘ﬁléoi %@@sé&fok‘l ?ﬁweeﬁk:eqdder\'/%feﬁ thdfocation

esophagu ut away Vi he” stonach
| ooki ng dndiceited inddGeit curvature and illustrating the

f th
Poteri or T8 7% AR el L BloR il iGelD "¢
secti onaemoéwvsem:ofmﬂmg@ctlm FI GS. 14-17
|IIustra|é1. I_eHe ﬁotvv? 'I:I t7at|L%n W I Ig_n ta%on
rotate t he deVityd tiog HTHIE ARG Section ating
Lof the stnoioatdd islaGi Mg t he di st al anchoring porti on of
Che GuodBlfire B t7E 685 SEridh araforpadsisshe chamnathe

stomach sgdromsngydrgsertion of the distal anchoring

tion yj n endoscope and includi ng an enlar ement
showi ng Bkt s g OshsAcipa Sapwing s dasiraplegseasing Tige 4o for

vi ew of preperhga reladnMisslctbrosbRRIncERAL UT es.

15 FIG. 11 is the FIG. 10 tissue after resection along line 100.

FIG. 12 is a perspective view of the FIG. 1 in a patient’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.

20 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

25 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

30 illustrating the use of two orientation wire lumens to rotate the
device.



FIG 26 is a side view of a suturing section that
utilizes a renovable shuttle. FIG 27 is a top view of

wo b@7nemwovabl e shuttle used in the FIG 26 sutPCi/Ng2006/061665
section. FIG 28 is a sectilonal view of the suturing
section at the location indicated in FIG 26 FIG 29
is a side view of a device according to anot her
enbodiment. FIG 30 is a sectional view of the FIG 29
device. FIG 3 1 is a sectional view of the shuttle
used with the FIG 29 device. FIG 32-34 are side
views of two tissue sections being joined. FIGS.

35A- 35F F@SRSERE 5 afd aﬁ%ﬂ@r WeRYSs Pk s‘(cﬂﬁa&%!’lﬂ:}vgﬁ%gfe 4

tissue folds in a figure suture pattern utl _
t he needdBtaRueheIGIHEQpe! diterept embedimentrarichored in the

appl i cat ki&ﬂ?ﬁ@ﬁf“%&a&deﬁhﬁ 36 is a sectional view
0

of an enb used to Tormtissue plications at
t he esopdae isjamrarterint viewy o thg Brorsadhestemicginisyriion of the

. A v .
Snd 71 G o5, eBEh e BRoR AR e tlobodd Snd gt on
of pli caehkammntﬁhbwmgsiﬁt@il’sexihﬂit@al% is a ]

, . t , | ar.r angemnme
it an af I SHEH e Pibd i ik e RS BB ebess
is a n eRl@rafdd asigewietv df estanrtty sadtivh et s€ids@nrediovable

t he Fleﬁﬁ% device. FIG 40 is a side cutaway of a
pati ent ﬁ‘He‘a surgical systeminserted into the

16t omach. FIGs.274s b iop o 6f thoperaddhisé sieuté avedin thb& 1B 2@
bl ock used i.n FI% 40 with the |ower |eft corner

i1l ust ratstHn%S% $E- vi ew of the ai rway. FI G 42 shows

a cut anvayi@fgibe sicoomd e bihtha sugehy se®Sr &fihe Veation
di scretely. r%aarﬁg fissue sites for partitioning the
st onach. lr?é’c%te i'¢- 86 cut away of the stomach with a

cont i nuopss. Hoas a0fide view of a device according to another embodiment.

15 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 being joined.

FIGS. 35A-35F are a series of side views of the joining of 4 tissue
20 folds in a figure 8 suture pattern utilizing the needle shuttle concept

for bi-directional application of a suture.

FIG. 36 is a sectional view of an embodiment used to form tissue

plications at the esophageal junction.

FIG. 37A schematically illustrates the sutures placed with the FIG.
25 36 device and FIG. 37B schematically illustrates the formation of

plications with the sutures.

FIG. 38 is a perspective view of a suction cavity arrangement to cut

an arch in the stomach near the esophagus.

FIG. 392 is an enlarged view of the arch cutting section of the FIG. 38
30 device.

FIG. 40 is a side cutaway of a patient with a surgical system inserted

into the stomach.



prepared tissue replacing sonme of the discretely
prepared sites of FIG 42. FIG 44 is a device for

wo evoriont91e he sl ot of prepared tissue of FIG 4BCT/BER1806/061665
45 is a side view of an applicator according to
anot her enbodiment. FIG 46 is a side view of the FIG
45 applicator with a slicing device partially inserted
intoits main lunen. FIG 47 is a cross section of a
slicing device positioned in the working opening of
the FIG 45 applicator. FIGS. 48 and 49 are cross
sections of a suturing device positioned in the

wor ki ng gpgnMNehdiis 4 Ih% ﬂ&tdé@leﬁ%'thé‘ Bl btock L ﬁlq:lGﬁ 40

a side view of the pplicator positioned
a curve Méhihe jpwvedileft %@rn%rnlklwélfahmmaldﬁ;wgw@ﬁﬂiregammayca 5
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grechani SE\(B'%TP@ aacJtQ\R/ gf HBY ?}Jrh%cht \Dﬂ‘i a cﬁﬂt‘ﬂflfoig‘%lozg Ul e.

and forth across a su on C ow™n

FIG 55 peepargbiispedeplheingisemedi thmdlabremrly]atepaeed sites of
enbodi maF APé:orporati ng an expandabl e spacer and a
short heliCal "needle. The distal portion of the outer

el ongat e&l®otlyis aﬁew«m‘pefqrm'mg tab el of prephasdt 3Lk ONEEG. 43.

O et R OE Bt b it S
msrrbﬁdl rreambadxmentﬁw OIFI G 57 is ? tp(ra]rspect ive view

I i t t

oo weh it R aside Kt ing Rl dehieht wih fisisag dedco

58 is pepspiany ingertad mlm mémaalrh lahteelgng} évesgg\bodl ment ;
sing a hel i cal needl e, .an IS an en
gelct ?ona}:&%g‘@rvvsé‘l IR%F $eRYONoha SfiFiBy aYies PPsitipned indee

FIG 59 eerussessisg bpthbmgk@gggmcgﬁ)rdepl cted in FIG

15 o8 with %PGS 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 positioned with a
curve near the distal end of working opening.
FIG. 51 is a cross section of the distal portion of the suturing device

20 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 view of an alternative embaodiment

25 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
embodiment and view.

30 FIG. 57 is a perspective view looking towards the distal end of the
FIG. 55 embodiment with the keeper shown in phantom lines.



internal helical needle and the internal tissue
capture, excision, and needl e activation conponents

wo esnowe1and shown in FIG 60. FIG 6 1. is a PCT/US2006/061665
perspective view of an altdgenative configuration for
the internal tissue capture, excision and needl e
activation conponents for use with a FIG 59 keeper
FIG 6 1A is a sectional view as indicated in FIG 6 1
and illustrating needle activation shuttle slideably
di sposed within the tissue capture and exci sion
conponent. FIG 62 is a schematic illustrating the

wor Ki ng @ 58RI dpé‘cwe tieedifanaginaive ‘éﬁ]b\éhﬁnérﬁlu%ﬁgsa
for the slldeably osed shuttl e of

63 is a QNORNRGICH Bopde. ankl EIG: BBA N end Kestions! view along

confi gurﬂ{é IR 'F]Q'Eat%g%iﬁ ivation via pull wires for
a slideabl %ﬂsls ose ut't FIG 64 is a schematic

i|lustrafi %¢0réﬁ$péﬁ@$1&ﬁ1ﬁg<ébmﬂ asatepiciethat BG. 58 with the
ext endi ngyd oo aMEé é ﬂ%lﬁﬂéﬁrﬁnﬁ% e%fca%ﬂ{rgng&‘?s?@rpeand

and with the anc orlng oon |
duodenu rmaa@leﬂq‘bwtwg an"tp@hbnbfrembeeds ahd sdvasimigiGvabyve

at the pg g%"é"ﬁa'rﬁ ?g zEs? ﬁ\}%ev:&n% gﬁgﬁ%rpgg\%sm ;ggra"t:‘on for the

schematically i Feceld?
gast r opl mMabuasue@apmréq@;csmnr@dfrre@md Jativpliaceompdnepits

t he anch? gvﬁﬁl%\lg@ sho in FIG 64. FIG 66 is

a perspec |ng portion of a device
10 ncor por EtCE r@!ﬁaxsrmdﬂnenam/lewa:b InaiitareeCindhGs 61 hhaﬁnus’tratmg

Fla 67 PEoded &@E‘oﬁ%ﬁeﬁmﬂa%wféﬁwa%@fmé%h GHiFSpREabire

| ocki ng bacu emsrbheoﬁlp&e;ﬁﬁ device. FIG 68A-C are end

ews of e Fl 6 device illustrating different
\r;|03| ti ong {67 1§ & sr?g@maggﬂ'é‘ﬂr CLe) tgﬁ "‘Qﬁ'ﬂf‘glaga%ﬁ'ﬁ%tﬁor

push andngstie abhe;ﬁ@ﬁ@i@@llé@rf@ﬁtﬁetsh@ewaﬂsﬁ&e%ﬁufmé of FIG.
with the_section lines of FIG 66 renoved f

¥larity. BESCR PTI ON OF | LLUSTRATI VE EMBODI I\/ENTS For
the pur DPK?SGSJIE aIURARAY 8w ST aHBHEMaL A Shitfe Bbnidifation for

pr|n0|ples of
needle activation via pull wires for a shdeably disposed shuttle.
FIG. 64 is a schematic illustration of an anchoring balloon catheter
extending through the working channel of an endoscope and with

20 the anchoring balioon inflated in the duodenum and showing detail
of the self closing valve at the proximal end of the catheter.

FIGS. 65A-E schematically illusiraie exemplary stages of a
gastroplasty procedure beginning from the placement of the
anchoring balloon as shown in FIG. 64.

25 FIG. 66 is a perspective view of the working pottion of a device
incorporating a needle activation mechanism that includes a shuttle
operated by pull wires (not shown).

FIG. 67 is a close up cutaway view illusirating the iocking bar in the
FIG. 66 device.

30 FIG. 68A-C are end views of the FIG. 66 device illustrating different

positions of the needle activation shuttle to both push and pull the



the invention, reference wll now be made to the
enbodi nents illustrated in the draw ngs and specific
wo angoeryeo Wi | | be used to describe the sane. |PCWUIB1006/061665
nevert hel ess be understoodi8hat no limtation of the
scope of the invention is thereby intended. Any
alterations and further nodifications in the described
enbodi ments, and any further applications of the
principles of the invention as described herein are
contenplated as would normally occur to one skilled in
the art to which the invention relates. A novel
appr oach reedies sicrdeB 11as buciRR GahhRith RA AN M ECOtIGEs6
has been devel oped. This general approach is described
her ei n W'®HOYRY ¥¥ 686 -t o various instruments and
devi ces, sone of which have been devel oped
specifically for the inplenentation of this approach
in performng gastric reduction fromw thin the
stomach wall via the esophagus. Wile sone of the
devi ces described are particularly adapted to this
procedure, it is to be understood that comercially
avai | abl e devi ces and others known in the art may be
adapted and used to advantage in inplenenting the
i nventive processes described herein. The provision
and use of devices specially adapted to this procedure
may, however, facilitate its successful
i npl enentation. As wll also be appreciated and
understood fromthe disclosure to follow, the
i nstrunments and devi ces devel oped for the
i npl enentation of this approach may al so be used to
advant age for the conduct of other medical procedures.
Thus, those novel instrunents and devices are not to
be construed as limted to the uses therefore
descri bed herein with reference to gastric reduction.
For exanple, the suturing devices described herein my
be used in formng tissue plications for the treatnent
of CERD. Likew se, the needle activation nechani sns
descri bed herein may be used in other applications
where renote operation of a needle is required.
Devi ces and techni ques for tissue acquisition and
fixation, and nmethods of using them are described. In
general , the gastropl asty



techni ques and devi ces descri bed herein may be

utilized for creating apartition within a hol |l ow body
woe@ane79such as the stomach or ot her portions BETAURB06/061665

gastrointestinal tract. Tha4gastropl asty devi ces nay

be advanced through a variety of nethods, i.e.

t ransesophageal » (transorally or transnasally) and/ or

endoscopically to create a gastric lumen within the

stomach. Further, the gastroplasty devices may be

assi sted through the use of |aparoscopic or endoscopic

visualization to ensure proper operation of the

devi ces. TheEEGRIPTROROY LI SSTHANSE ENBOHBVERES

descri bed herein allow for the creation of a snalle
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t o pscuctioe frymowighin 2Rt diemackall VAl tha $88pgls2 WARYsome of
further include vacuum connection 29 for connection o

13 vEEpicss Heseripatbaremsipyary@dsitas te this pregedare, itis to be
pr efigd&Bicsd Rt c%nﬁhén‘éléﬂll?év&fab@ dddsGHg diﬁ(?rgskno nin thge art

sectional area to create an atraumatic sur

i ns Blayiksradaptes! anrbusrstlp advastege insapierpantng be nmmbee
?ﬁl g{b?:'%ggﬁfdoe%gﬂﬁédjﬁe?&eﬁ ;@Jéﬂgﬁlgltogﬁ%rﬂ%e%&‘g‘%@lc% éﬁelciaﬂy
ovepdapigdigithig precedure may, however facmtate its successful
20  implementation. 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 medical procedures. Thus, those novel instruments and
devices are not o be construed as limited to the uses therefore described
25  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 described
herein may be used in other applications where remote operation of a
needle is required.
30 Devices and techniques for tissue acquisition and fixation, and
methods of using them are described. In general, the gastroplasty
techniques and devices described herein may be utilized for creating a



whi ch has been preinserted into the patient's

gastrointestinal tract. Suturing sections 27A and 27B
wae@7p6™v9 ded al ong nmenber 23 for acquiring anBCT/US2006/061665

securing apposed tissue ondé& device 2 1 has been

properly positioned.Device 2 1 further includes

endoscopic outlet port 25 to allow the surgeon to

position an endoscope outside of device 2 1 once

device 2 1 has been positioned within a hollow organ

to provide visualization of the surgical procedure.

FIG 2 is a schematic showing details of the suturing
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section 27B is simlar to section A, the difference
bei R thengasiroiniesingl Bag@odi he.gaﬁtsomﬁstv w@wa@w@d bedvanced

su cghf‘éﬂgﬁ '%ﬁ)gﬂ@fy ngq)nétﬁo<5§ ¢ Esﬁﬁﬁebgﬁ@ag%la P&n%ofgﬁg%?r 23

evi ce utery Surfaces |spose
Wl t Hfamsa@eailvbaﬂdéoraeﬁ@@scmcaﬂy teictasde agiasitic ddmen withinuhe

ort
£) orsipden, NUEER hE ko tilindf Bvibes ol BedBobldfmovaniye
t heysarad Iamm$00plcmaséomdpgiuisuwlaatm tbenstie mrparopekation
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by a vacuum Supplied by vacuum|line 45. Al so included
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Attached to needle head 44 there i's a suture
15t reveletoul d be a 2-0 or O nonofil ament suture or

ot her su'rrhﬁmgenowwfh% 8 EIGUBE! AL 1 WBs A i gwtd? ofgd or
pol y ' ene . suture,
Et h,ﬂ@@ﬁa Vg embqﬂmlent ahy) devieg ugaiuldnr traawral@atr@piamya Device
o 1 W R 045 Il RSHEAAE, Bz v
si d& agingpbaas@mbly 26 connected at its proximal end 22. Control assemb\y
20 26is illustrated with several structures for controlling the operation of the
devices on the distal working- portion 24 of member 23. Control assembly
26 may include endoscopic inlet port 28 for the insertion of an endoscope
(not shown) to provide visualization. Control assembly 26 may further
include vacuum connection 29 for connection of a vacuum source (not
25  shown). Elongate member 24 preferably has a circular or elliptical cross
sectional area to create an atraumatic surface during insertion into the
body.
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
30  which has been preinserted 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.



suction chanmber 40 for tissue acquisition. Vacuumline

45 is connected to an external vacuum source through
w@eoor/0g®1and applies sufficient suction to dranCEHUBZNGE061665

52 of tissue 5 1 into suctilen chanber 40. Once the

tissue fold is acquired, cautery surfaces 4 1 are

activated to cauterize the tissue and create

cauterized areas 53 of tissue on fold 52. These

cauterized areas 53are designed to pronote subsequent

ti ssue adhesion. This approach to pronoting tissue

adhesion is anal ogous to the techni ques described in
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insertion of device 21 and articulation of elongate member 23. Attached to
needle head 44 there is a suture 47. Suture 47 could be a 2-0 or 0
monofilament suture, or other suitable suture material, such as silk thread
or polypropylene (e.g. PROLENE suture, marketed by Ethicon, Cincinnati
25  OH). Suture 47 can reside in a longitudinal guide groove 48 of pusher rod
46.

Referring to FIG. 3, suturing section 27A includes 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

30  draw a fold 52 of tissue 51 into suction chamber 40. Once the tissue fold is
acquired, cautery surfaces 41 are activated to cauterize the tissue and
create cauterized areas 53 of tissue on fold 52. These cauterized areas 53



endoscopic inlet port 28 to endoscopic outlet port 25.
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el ongate nmenber 23. As al sd7shown, suction chanbers

40A and 40B are recessed into el ongate nenber 23 and

needl e chanbers 42 and entrapnment chanbers 43 are

arranged in |ongitudinal alignment on opposing sides

of chanbers 40. Referring nowto FIG 7, an alternative

arrangenent for suturing section is depicted. Suturing

section 127 includes a side disposed suction cavity
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in a softer mat eri
f oa®f seitra 4bieeyghout the procedure, the surgeon will now have both
20 ends of a suture that has been attached to the interior stomach wall.
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 channel 54, guidewire channel 55, and orientation wire lumen
25  56. Endoscopic channei 54 runs through elongate member 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
30 entrapment chambers 43 are arranged in longitudinal alignment on
opposing sides of chambers 40.



In operation, the tip of puncturing device 144 w ||
penetrate one or both of pieces 182 and 184 and becone
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be snap fit in place, and a8rel ease nechani sm (not
shown) may optionally be provided to assist in
renmovi ng the chanber 180 with the captured puncturing
device 144. Ot her nechani sms for passing a suture
through tissue captured in a suction cavity could al so
be enpl oyed. For exanple, US App. Ser. No. 10/275,521
(US 2004/0034371), U. S. Application Ser
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device (and/or the suture thread 147) until released by the surgeon. As
iustrated, 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).

25  Inoperation, 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 provided to assist in removing the chamber 180
with the captured puncturing device 144.

30 Other mechanisms for passing a suture through tissue captured in a
suction cavity could also be employed. For example, US App. Ser. No.

10/275,521 (US 2004/0034371), U.S. Application Ser. No. 10/430,071 (US



cutting neans suitable for slicing a tissue section
captured in the chanber. In one inplenentation, the
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mucosa fromthe tissue portiPons to be joined so as to
expose the underlying subnucosa. Referring to FIG 9,
there is generally considered to be four different

ti ssue layers in human stonach tissue. Beginning with

the interior-facing |layer, these |layers are terned

mucosa, subnucosa, nuscularis propria, and serosa. It
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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.

In one implementation, the purpose of the sectioning device is to
25  remove the mucosa from the tissue portions to be joined so as to expose
the underlying submucosa. Referring to FIG. 9, there is generally
considered to be four different tissue layers in human stomach tissue.
Beginning with the interior-facing layer, these layers are termed mucosa,
submucosa, muscularis propria, and serosa. It is believed that removing
30 the thin mucosal layer of stomach tissue to expose the underlying
submucosa provides a tissue site that promotes adhesion with other
stomach tissue, and particular other stomach tissue with exposed



t herapeuti c substances, such as materials designed to
m ni m ze bl eeding or reduce chances of infection, may
wheoowrnpmes ed. An additional use for the injectPONUS2006/061665

needl e 162 is to assist in2pixating the captured

ti ssue during sectioning. To assist in this fixating,

a recess 162 nmay optionally be provided on the distal

side of the cavity 130 opposite the needl e 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
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therapeutic substances, such as materials designed to minimize bleeding
or reduce chances of infection, may be injected.

An additional use for the injection needle 162 is to assist in fixating

the captured tissue during sectioning. To assist in this fixating, a recess

25 162 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

30 147 and/or the vacuum provided via line 145 can be used to provide
fixation during the tissue sectioning.
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of elongate nmenber 23 is faiced through the pyloric

sphincter 64. Once through, pyloric sphincter 64

serves as a frictional anchor for device 2 1. As

expl ai ned nore fully below, the distal section 23 may

optionally be provided with nmeans for assisting
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device 21 is then advanced through the patient’s gastrointestinal tract until
the distal end of elongate member 23 is forced through the pyloric sphincier
64. Once through, pyloric sphincter 64 serves as a frictional anchor for
device 21. As explained more fully below, the distal section 23 may

25 optionally be provided with means for assisting anchoring, such as
retractable barbs, inflatable balloon(s), or a magnet that cooperates with an
external magnet.

Once device 21 is located within the patient’s stomach 60, the
elongate member 23 is oriented against the lesser curvature 83 of the

30  patient's stomach 60 by insertion of orientation wire 70 into orientation wire
lumen 56. Orientation wire 70 is of sufficient rigidity (or controllable to have

sufficient ridigidy) to cause the device to conform to the lesser curvature 83.



a single orientation wire lunmen. The device 2 1 is

axially positioned so that the suturing sections 27A
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curvature 83 to begin the eeeation of partition 80.

The device 2 1 is rotated cl ockwi se, as shown in FIG

15, so that centerline 100 is offset by angle 102.

Suturing section 27A is then used to drawin a fold 52

of tissue fromthe 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
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fir slockwise,zas shoveuinUil@s 13, so that centerlme 100 is offset by angle
102. Suturing section 27A is then 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.
25 The device 21 is then returned to its original position with the
centerline 100 parallel to both the posterior 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
30  wall 84, cauterizes the tissue surface, and attaches a suture.
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



and B would be attached. Device 2 1 would be axially
slid up orientation wire 70 and the procedure repeated
wo eooatmeh sutures C and D. To create a taper, PCHh®ES2006/061665

angl es 102 and 104 can be a&djusted such that sutures
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orientation wr
the two sutures B and C together by an attachment means. For example, a

means of attachment 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

25  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). ltis believed that the resulting areas of modified or
removed tissue will then develop scar tissue to facilitate formation of a
relatively permanent bond.

30 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 17CA is activated to provide the desired
curvature of the device. Wth reference to FIGS. 40
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manual | y grasping and rotati#ng the proximal portion
901 that is extending fromthe patients nouth. The
body 23 can be constructed of appropriately stiff
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length to also turn the operating portions |ocated
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In typical operation, a bite block 900 will be positioned 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

75  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
secured to the bite biock to keep the praximal portion in position.
Alternatively or in addition, the bite block 900 can be configured to assist in

30  rotating the device, for example by the provision of gears 902 or a

ratcheting mechanism that engage corresponding surface portions of the

body 23 to assist in its relative rotation. Gradations or markings 903, 904



For exanple, a series of suction ports nmay be provided

al ong that portion of the body which is to be in
wa@oenractoini th the | esser curvature. A suction POT/TS2008§61665

then be applied to these pafts to draw t he body

agai nst the | esser curvature of the stomach wall. It

is to be understood that these suction ports are used

for purposes of alignnment and not tissue capture, and

t hus they woul d operate independently fromthe suction

chanber used to capture the tissue for suturing. Were

di fferent angular orientations of the body are
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arranged in two longitudinally extending lines wherein suction can be
applied to each line individually.
Itis to be appreciated that one purpose of the distal anchoring
section is to provide secure anchoring of the device against axial
25 movement (e.g. being prematurely withdrawn from the pylorus) while the
suturing section is attaching sutures to the stomach walls. Referring to
FIGS. 22 and 28, the distal section 24 may be provided with means for
enhancing anchoring, such as retractable wires 212, inflatable balloons
210, and/or a magnetic material 214 that cooperates with an external
30 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



this arrangenent, an endoscope lunen 3 10 is provided

in portion 24 with a visualization port 305 (or a
wae@bmough cl osure) at its distal end. Wien POBEE1086061665

in the lunmen 310, the endog6ope 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 stonmach and

into the pylorus. The detail in FIG 24 of the dista

tip also illustrates balloon 210 in a defl ated

configuration. Once placed, the balloon 210 can be
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implementation. The length L1 is the length corresponding to the distal
anchoring section, measured from the distal-mast portion of the suction

25  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

30 T1. This taper may be used io 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



shuttl e 400 has an opening 440 that aligns with vacuum

cavity 420 when the distal portion of shuttle 404 is
w@osmysned i n the distal portion of shuttle |POEOS206/061665

10. Rounded shoul ders 4 1622xtend al ong the I ength of

the shuttle on either side of opening 440, and

correspondi ng gui de surfaces 4 15 extend al ong the

l ength of lumen 4 10. Wth shuttle 400 inserted in

l umen 4 10 and the opening 440 aligned with cavity,

the suturing section operates in the sane manner as

suturing section 127 of FIG 7. A vacuumis drawn via

line x%eﬁ?ds h&n& foﬂﬁseﬂﬁgh%ﬁé@ gﬁ%dﬁ%%%?%pﬁbﬁ%hﬁ%s to
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20  remove the captured needle from the chamber 180 without removing the
entire device.

While only the needle lumen 140 is shown on the removable shuitle
400 in FIGS. 26-28, it is to be appreciated that one or more of the
sectioning lumen 150, the injection lumen 160 and even the vacuum lumen

25 145 can be integrated into the removable shuttle 400.

When the vacuum lumen is included in the removable shuttle, a
positioning device 455 can be configured 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

30  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 shuttle 460



device 455 to aid in positioning. For exanple, a

series of extension nenbers (not shown) can be
wa@rdaobmdo t o t he distal end of the shuttle 460P€DUS2006/061665

control how far into the | d8en the shuttle can extend.

In other words, a 1cm extension nmenber woul d make the

shuttle stop Icmfromthe end, a 2cm extensi on nenber

woul d nake the shuttle stop 2 cmfromthe end, etc. It

is to be appreciated that the instrunents and

techni ques described here are suitable for providing a

suture through stomach tissue that has been prepared
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theLﬁ?ew ce can be constructed such that a single
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the tlssue 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).
To reduce the number of sutures that need to be tied together in this
25  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. Patent
5,792,153 to Swain illusirates 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
30 as atype 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. Alternatively, instead of capiuring the thread on the far side



| ongi tudi nal 'y operabl e needl es descri bed so far

generally begin operation on the proximl side of the
wao@viogricavity, it is to be understood that tPEFES2006/061665

suturing devices can be nodbPfied so as to begin

operation on the distal side as convenient. FIG 34

illustrates a useful suturing pattern when a sew ng

machi ne type device is enpl oyed. For ease of

illustration, four folds of tissue 7 10, 720, 730,

740, two each on the anterior 85 and posterior walls

84 are illustrated. However it is to be understood
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"figure 8" suturing pattern,
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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 compleie
25  the lower loop of the “figure 8.
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
location. It is to be understood that the shaded areas indicated areas of
30  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 patterns. The FIG.



suture thread attached to the posterior wall. The

suture pattern of FIG 38 nay be used in connection
wowa/oe1emyi | i near needl es, as depicted in FI G PGRUS1006061665

serve to attach sutures radbally or circunferentially

relative to the axis of the device. It is to be

under st ood that the procedure has so far been

described in connection with interior stomach tissue

that is operated on to pronote joining (i.e. has been

cauterized or abraded, or wherein a portion of the

surface tissue has been sectioned or renoved) in a
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st org@pfarally constant widih portion of the partition, and an isolated spot
20  poriion 153 is formed to create the narrower distal portion of the partition.
In further variations, the strip can be angled so to form a taper.

Referring to FIG. 44, one mechanism for creating 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

25  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.

Referring now to FIGS. 45-51, another variation on a surgical system
for performing gastroplasty is disclosed. In this variation, the surgical

30  systemincludes 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



and aligned along the | esser curvature. The proxi nal
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el ongat ed si de working opening 965. Wth the
applicator 960 in position a slicing device 970 and a
suturing device 990 may be inserted into the main
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received in channels 974 at each sjide, of the Sy

275 vacuum lumens 976. When suction is applied, tissue (not s own s drawn
into the cavities 975, and the force of the suction causes needles 980 to
puncture the captured tissue. An adrenaline saline solution may then be
injected into the captured tissue via lumen 982. The cross section of lumen
982 may be configured to promote the even distribution of fluid along the

25  length of the slicing portions, for example with the cross section at the distal
end being smaller that at the proximal end.

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 captured in the slicing portions 971 (via the vacuum), the

30  operating physician pulls proximally on lines (not shown) coupled to each

head 962 to pull the wire 972 through the tissue.
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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 device 970 and the suturing device 990.

25  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

30  opening 965. More specifically, a retention 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



illustrated in FIG 51, which shows in cross section
the distal portion of suturing device 990 engaged with
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More specifically, a retenBBBon nenber 997 extends from
the side of device 990 opposite the suction cavity 991
and receiving chanber 996 and defines a receiving

openi ng 997a. A catch 964 is secured at thedistal 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
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is retained in the hollow needle 240 via frictional engagement with inside

surfaces 242 of the needle 240. The shutile 245 may also include
engagement members 247 (Fig. 53), such as a texiured or rubberized
surface, for engagement with corresponding features on inside surface 242.

25  To pass the shuttle fo the distal side, the distal tip of the hollow needle 240
is advanced 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 compress springs 236, and the restoring force of
springs 236 frictionally holds the shuttle 245 in the entrapment section 230,

30 asshowninFIG 53. Engagement members 234 may be provided on
member 231 to improve the frictional adhesion.



I's advanced across the cavity 222 and a pusher rod 248
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and conpress springs 236, a&hd the restoring force of
springs 236 frictionally holds the shuttle 245 in the
entrapnent section 230, as shown in FI G 53. Engagenent
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A variety of other suturing arrangements may be advantageously
employed for joining the anterior and posterior walls, and reference is made
to the alternative patierns depicied in U.S. Ser. No. 60/757,694 filed

25 January 10, 2006 and the use of one or more curved or transverse needles
therein, for example for the joining of excised strips via a continuous thread
in an ascending corkscrew 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

30 construcied to be simultaneously or successively activated to pass sutures
through tissue that has been captured in the elongated suction cavity.
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advanced proximally up its path, contributing to a stable and predictable
path of the needle through the tissue. As an additional aid 1o 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

25 1o or in place of conventional needle materials, io enhanced workability, the
helical needle 550 may be constructed of a superelastic material, such as
Nitinol. The engaging surfaces of rollers 555 and/or needle 550 may be
roughened and/or each may be provided with teeth to enhance the
engagement between rollers 555 and needie 550.

30 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 procedure and spot issues that may develop. As illustrated,
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W napveradlenbfwiayake %@(tér@s\{hl%ﬂ MLﬁﬁeﬂ 58 Bf Q8RB

and spot issues that may devel @g [ustrated, an
emerdfEiBgy GKit 8l et QHNGRPRERINGR $I4 1P a@l@r@ﬁs pmbé&msmt pright

deviggesdln@ng, Rxetble Bla0BRBs 3hafBbPo A 9Roedstny ©

address pro
exarfiack in &%@duréébre;ada@étemanv@ymm acdijon, m%slmn;s (not

5! adholf) H&ﬁsbt%%égr?edttmo‘?@ﬂ th%%%@a\fﬁeb’oﬁhe eﬁd%scope for

addltlon ruments (n € T nser
thrdhllghvutm:@emrkl ng channel of the endoscope for this

aehor 56 atReh 8ot sab Rlen L E iskesnh B el Exic
keenlemougn the dibmhvand oﬂthbadebp@’r(norhlsltdm?)dﬁeﬁlgo& nld (t)hﬁ distze
red.i
o R P8R e s oSSR LR
1@1‘ f ltlﬂifmt%me Paﬂ@rﬂﬂﬁ iis ;piﬁo@ded fleng mg?gtﬁ%t@?ﬁtgﬁéﬂ%ﬂ of
sertjon.into the
| e 65 ReerdioB' andTBatoS Brialianiel Biseron sio desloash 1o
bal |lméaéia41‘5|e@fe§mfé dibweed of Maskedpbhelnl L%%Sﬂ?fe b‘alllbdrﬁsmﬁ B

, lied to the catheter
Ko PP Tl e BEsarunsGE e, WUR f4Tiom Arslidfane

sel e@iteddt 550, tHiacRipbels aﬂa@aﬁﬁ@ﬁh@fﬁe&&% HRARRL GEfPT

control of the sane via the | oon 545, together wth

Lanceslaciegn amew&ert%‘ﬂehegofa@e dfé@l@?r sKoTRePEPHOS the same via
f acmhé baidh Mse%@e%r%maach a 3 é’ éﬁt@é?&'es%n%@d

and shape. In it be ap . _
il l.'l”@f@'@;tfé@“tai%@l’ﬁ&ﬁl@ offa lum@nroélthe(des;reg@ﬂ@rmd shape.

coaxi al i {f b8 r@)ébrate‘?f th&pg lﬁﬁﬁf?gﬂr WHSfma w(ls%fftﬁgbellx is

confi guratl ons a conf ur’a
t he geéetaldalcomalrw@ythermkﬁ Qimln@kmpar 5810 GXfset cbnfngmsamons and

2@f iﬁ%ﬁﬁ&fral?&gs \ﬁﬁe“?efﬁl ef'BOrﬁgﬁ]BFﬂBlh%‘ib?Q 'pa%egﬁér%sl é(utgiag ftﬁg
outer dimension of keeper 501 are also contemplated. Generally useful
confugrations will typically involve the axis of the helical path residing within
the local outer dimensions of the keeper 501.

Additionally, as illustrated, side suction ports 525 are locaied in

25  cavity 522 on the same side of (i.e. below) the resecting plane defined by
the excision blade 535 as are bottom poris 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

30  excision is one mechanism to address this issue. Alternatively, orin
addition, side ports 525 may be located above the tissue excision plane.



confugrations wll typically involve the axis of the
helical path residing within the | ocal outer

waloensisons of the keeper 501 . Additionally, BST/US2006/061665
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 bottomports 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

subst ant ij@klsy fefhes GQnatBhaé%UQ Ft.ts‘ %resé’céd%feet Q'ﬁgﬁfee?ﬁfswn

during the excision Is one ne hani sm dress
i ss udanegncemade icoalrgllablsy infepengignt oiche Itzwer@qier Sepsi2ke

v, I S In_a
a1 PR S ARALBARE vEL BB HE SpRRE L Bpknbis o
t i sdwd extoitee emlmdaimuarvdmaﬂki@side miorie Irélahdesthe tissue.

ndepend rate control of
e buct foa ofi thBe Lo BRERRanc2F BRI s, faeRs ma be
| owenroyided slong ﬂhm‘swbtlontoavntnémSEXchedclammgeﬂm?obl% &g be
d e the ti sue.l a sti
var P06 Sungle AR P Babs T guislieBad Rt iehon atre
al orogvitibe 582cti on cavities 522. Such cl anpi ng nenbers
b t I t th uisition
o ret af Rk BHABREREDh et dBent s aunsealepisiedn
168- FIGE| basrrsave timussdiathaaid with mdrakurhs o ﬂ@gﬂehx anct:i rt]he
e W

CECNEN . S TR R

i nf 158t &gl e phadd PANGH48 w:tﬁ'tﬁia nﬁ@mﬁﬂﬁék@éiﬁféb@% & ﬁn@er’rftemal
keeper 501 as dé(ﬁlctedln h the inter

hel i 'é%lﬂe PrRYIEe S¥rigi ORI r?ﬁeéii%@tlvml%c@ﬂ@@nmﬂ ggmoved and
exClsbRRin RIT! dte atlbe AR shi(@S i oRATB QDR GRARMEH o b

shown in FIG hows the relative size
Lor i datiays lomess. tBIYéN%q’flféi%eﬂQ%‘ér@e @ypbewigeot, the endoscope

ref QIRBCS03 H{éty%eslfém%dé Hhoc%&bea %W@ﬁ&&%ohg gﬁﬁ e 03

may be size o) accomm nmm endoscope
ove103(13113“@Ut%rdlfﬂemobme(kfaepﬁeﬂk)eb@mtha'a'yn@seoi T5-25em, for

 aasafihe ot bl A8 FATTIL g RO R DBk LG9,
FI Gexparabte halison$décti ve view of an alternative
2(530nf I gur @fé..%q ig %rpewpeective 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
activation shown in FIG. 62. The tissue acquisition and sectioning
components of device 350 operate identically 1o those of device 520 save
25 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.
The suture activation of device 350 is provided by a shutile 360
slidably disposed in device 350. The endoscope lumen 503 and a pair of
30 needle actuation lumens 358 are provided in the shuttle 360. Referring to
FIG. 62, rods 368 extend through lumens 358 and are coupled to rollers
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pl agasikonlasiy pragedure. The procedure begins with the placement of the

20 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

25  anchoring catheter, the keeper is positioned against the lesser curvature

and capiures portions of the anterior and posterior walls in the suction
cavities.

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

30  fissue is excised after an epinephrine injection, and then it is released with

the sutures attached. The position balloon 545 an the keeper 501 is
deflated and the working components (e.g. the tissue acquisition and
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proxinal end of the catheteép. The endoscope is then
inserted through the keeper. Under visualization of
t he endoscope and with the assistance of the .
expandabl e positioning ball oon and/or the anchoring
catheter, the keeper is positioned against the | esser
curvature and captures portions of the anterior and
posterior walls in the suction cavities. The helica
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207" CHeGRA! | RleWOH, B8 RRlsldr AEfion 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.

Referring now to FIGS. 66, 67 and 68A-68C, the working portions of

25 a device 700 illustrating an alternative suture activation mechanism is
depicted. 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

30 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
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cutter 594, such as a wire or rotating blade, nay be
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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.
B68A, tissue from one stomach wall (e.g. anterior or posterior) is acquired in
25 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 device 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
30  FIG. 68B. Locking bar 734 engages slot 705 to hoid needie in position, 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



position of FIGS. 68B and 68C. Wth | ocking bar 734
fixing needle 702 in position (FIG 68B), the wire in

wo mven67929 may be pulled with sufficient forcePtDUS2006/061665
overconme the retaining fore¢ of the ball detent and
t hereby di sengage shuttle 708 from needl e 702. Shuttle
is then free to be engaged with the other end of
needl e 702 (e.g. noved from68B to 68C). In typica
operation, device 700 is inserted through an
applicator (e.g. applicator 960) and anchored in
position via a anchoring device (e.g. balloon
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Par tjDWICIHaI[HQ/’[IS&he ttevashto bring the tissue sections together. Suitable
knotting elements 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 1o the tissue level via a catheter or other
25  suitable pusher. Then, once the tissue has been placed in sufficient
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 conventional fashion. Examples of suitable knotting elements and
devices useful for installing the same are shown in US 5,755,730 and US
30 5,548,861.
As illustrated and described, the needle punctures tissue in the
same direction each time (i.e. clockwise as per FIG. 68A) and thus is



array of needles (e.g. 3-10 needles) are enpl oyed, the
free ends of the sutures may be organi zed outside the
w@aareeto9 f or exanpl e via nounting on a pl asti BCPU8L086/061665

(not shown) havi ng appropri4ate coding (e.g. color,
nunbers, letters) to indicate the relative position of
the respective sutures. Device 700 is then w thdrawn

and the operating surgeon can obtain the remaining

ends of the sutures fromthe needles 702. Appropriate
sutures are then tied together with a knot or knotting

el enent (not shown) which is advanced down to the
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operation.

As illustrated, device 700 does not show a separate 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

25  endoscope lumen may be provided. Alternatively, device 700 may be
inserted thorough an applicator that accommodates 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

30  device 700 (by itself or through applicator). Such a sheath can provide a
location for accommodating such other devices.



stitch. As shown in FIG 67, |ocking bar 734 includes

a recess having two different stages or depths. The
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slot 705 of needle 702. As4@xpl ai ned above, to unl ock

needl e 702, bar 734 is pulled proximally, and deeper

recess 738 is sized to accommodate the main body of

needle 702 in its unl ocked state. Because bar 734 is

bi ased proximally, the transition regi on between

recesses 736, 738 may be used to apply distal pressure

to needle 702. This distal pressure may serve to
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20 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
25 seam.

Prior to drawing the sutures together the captured portions of the
stomach walls may be partially excised, for example via a cutting device in
the suction cavity. Prior to excision, an infusate may be injected, for
example via injection needles in the suction cavities. Suction may be

30  controllably applied to the upper and lower portions of the suction cavities
independently, for example such to hold the unexcised tissue when the

lower portion of the tissue is being cut away.



posterior wall portions. During sone or all of the
capturing, the el ongated body may be aligned al ong the
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herein. Preferably, though not essentially, the
anchoring is via a balloon catheter with desired
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form, tissue is captured in two elongated suction cavities and a plurality of

20 sutures are applied via a needle carrying a suture thread along a generally

helical path. The generally 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.

After excision and application of the sutures, the captured wall

25 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
orientation, if the thread is wrapped around the device it may be necessary
to slidingly withdraw the suturing device after applying the sutures.

If the cross sectional area of the device is not ideal for the particular

30  application or merely as a mechanism for improving the orientation of the

device, a spacing member along the length of the elongated body may be

employed. The spacing member may be expandable to increase the



an anterior portion of the stomach wall, capturing and
excising a posterior portion of the stomach wall wth

WO b@796mot9 on cavity and exci sion device, then POI/NBIY6/061665
t he excised anterior and pd§terior wall portions,
| nfusate nay be injected to prepare the tissue for
excision swelling or pronote healing and the suction
may be controlled across portions of the cavities.
During sone or all of the procedure, the el ongated
body may be oriented along the | esser curvature. The
exci sed anterior and posterior wall portions may be
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or proximal to distal direction. The suturing device may be integral with or
slideably disposed within the working portion of the elongated body.
What has also been described is a novel surgical system comprising
an elongated body adapted to be inseried into an esophagus with a
25  proximal end extending from a body orifice, the elongated body including a
tapered 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
30 assemblies, the assemblies each comprising a suction cavity open to the at
least one side opening and an excision device for excising at least the

mucosal layer of tissue captured in the cavity.



wal I's to reduce the interior volume of the stomach
utilizing a surgical systeminserted inside the
wat@mmet1vi a t he esophagus. The system nay i ncPOTESENG/061665
el ongat ed body having a praxi mal end extending froma
body orifice and at |east one working member operably
associated with a working portion of the el ongated
body, the at |east one working nenber conprising first
and second el ongated suction channels and a helica
needl e suturing device. The procedure may involve
capturing an anterior portion of the stonmach wall in
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whole.

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

25  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

Ul

for placing suture through the tissue captured in the cavity; and at least two
lumens receiving means for actuating the needle. The means for actuating
30  the needle may be a rolier(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



| east one suction cavity for capturing tissue, at
| east one suction lunmen for supplying suction to the
W@ anry791a posi tioning lumen for receiving a bedT/o81006/061665

cat heter positioning devicdg7] and at | east one needl e

for placing suture through the tissue captured in the
cavity. The proximal end of the balloon catheter nay

have a self closing valve and/or it may be constructed
such that the working portion can be inserted over the
bal | oon catheter when the balloon is inflated in the
patient. The working portion nay al so include at | east

one
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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 “af 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
25  “aportion” is used, a portion and/or the entire item may be present. Finally,
all publications, patents, and patent applications cited in this specification
are herein incorporated by reference to the extent not inconsistent with the
present disclosure as if each were specifically and individually indicated to
be incorporated by reference and set forih in its entirety herein.

30



el ongat ed body may include an endoscope |unmen, and the

endoscope | unmen nay be separate fromthe working
w@eoorioemior it may extend partially into or wheCT/¥S2006/061665

t hrough the working portiod8 Sone or all of the

conmponents of the working portion may be slideably

di sposed in the el ongated body either individually or

as an integrated whole. Wile the invention has been

illustrated and described in detail in the draw ngs
and foregoing description, the sane is to be
considered as illustrative and not restrictive in

cha r@%@f .certain enbodi mrents have been shown
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1%nt theeatileashonaycavdy.present. Finally, all publications,
patents, and patent applications cited in this
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the exté@nt ribite systensif slaimtl wiareintthe meags éeftaligning includes
di sc| f
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andp@ﬂtonforth inits entirety herein.Wat is clained
is: 1. A systemfor perform ng gastropl asty

onprising: an el ongated body adapted to be inserted

i nto the. st oTee bystéra df leim 1 wherein the means for aligning includes

a thin elongated member disposable in a lumen in the working portion while
a distal portion thereof is anchored in the small intestine.

19,1

25 4. The system of claim 3 wherein the thin elongated member is a
catheter coupled to a balloon, wherein the balloon is anchorable in or distal
to the pyloric sphincter.

5. The system of claim 1 wherein the means for aligning includes
30  adistal portion of the elongated member anchorable in or distal to the
pyloric sphincter while the working portion is in the stomach.



esophagus and having a proximal end extending froma
body orifice while a working portion is in the
wa @619 an endoscope | unmen ext endi ng t hr oughPer/Ub®aseb61665
a portion of the working paftion; neans for aligning
t he working portion along the | esser curvature of the
stomach; at | east one second suction cavity in the
wor ki ng portion for capturing stomach wall portions
whil e the working portion is aligned along the |esser
curvature; an excision device for excising captured
tissue; and at |east one needle for applying suture to
the wald po ionnt Ye
2. The Gy St e T IefE A RlL, 213 R B SR re v ohe
al i smon@ sucr:tmlnmameatand et loass opeinestigingHdeg e
di ne lumen in the working
poﬁ? ”y?ﬂg%gf% éﬁ#o claim1 wherein the neans
for allgnlng includes a thin elongated menber
dlspos le Ln a Iune t [ L
Sdi st al a%ort :Tgﬁ Fb(gf Cl"i" P%C\P?g | nﬁ%}ed @Eﬁ\%}b fitstnd
I nt ebhoeuctbn @W&lesymti eine afleasktamm r&edfminelbdes adetlidaln
el ongat ed nmenber is a catheter coupled to a balloon,
whef®8dif-t he bal  oon i s anchorable in or distal to the
pyloric sphincter. 5. The systemof claim1l wherein
the means for aligning inc es
Lhe ef choat daeRAEE! ORF HiPes fegiiariafRfie §llpfies
10py| Q.Ede?elﬁﬁm MsicBg). Whi I e the working portion is in the

stomach. 6. The systemof claiml, 2, 3, 4, or 5

wher ei n there are first and second suction cavities
and t heg %gsféﬂ?om&m ?Wh@?émlﬂﬁswémg portlon mcludesa
Iongltudlnally er abl e needl es.

7. The
cl awindow gnd tge fmSt apd sscombsuslian CAYHRS ﬁ'ieed f||nPg pn gn\e{orkmg
sec t i
i ncﬁ‘%eb;e‘r‘gﬁ%cqy %égehz r?é‘ﬁoikhﬁ @rtidgast one needl e
15

10.  The system of claim 9 wherein the helical needle is driven by
rollers carried by the working member.

11.  The system of claim 1, 2, 3, 4, or 5 wherein the at least one

20  needle is advanced through captured tissue via at least one pull wire.

12.  The system of claim 11 wherein the needle is releasably
coupled to a shuttle and the shuittle is actuated by the at least one pull wire.

25 13.  The system of claim 11 or 12 wherein a plurality of needles are
provided.

14.  The system of any one of claims 1 though 13 further
comprising a bite block wherein a proximal portion of the elongated body is

30  adapted for engagement with the bite block.

15. A system for performing gastroplasty comprising:



8. The system of claim7 wherein the helical needle

i ncl udes superelastic material. 9. The system of claim
w@ 20h@6miIN t he wor ki ng portion includes a w ndp@I/ARZNNG/061665

the first and second suctiéf cavities are defined on a

wor ki ng nenber slidably disposed in the working

portion. 10. The systemof claim9 wherein the helica

needle is driven by rollers carried by the working

menber. 11. The systemof claiml1, 2, 3, 4, or 5

wherein the at | east one needle is advanced through

captured tissue via at |least one pull wire. 12. The

system e fd dfédlﬂodV@fr%trﬁctécﬁ‘ and %%h&ed fo Bc?lr%@ﬁé@ki’(o the

coupledtoashuttle and the shuttle”Is actuated
t he SiemMadthga ’fhﬁh@smaguwrtb a mgxnmah@n@ gxtesdingffrom a.bndm

14.
The PEiiee ahie 8 ibrBhl bBHighin ool G SRR B oA
conpr | sifAgngoseane vmes leanémguthrougbramaan'aa ppdioniad theof

body is adapted for engagenent with the
M%F‘Hgﬁbﬁ%g A system for perform ng gastropl asty

corrpr i siangrigntadpo hopereexibodiyg doosgh adtast sapattion okthged

to .into the stomach via the esophagus with
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opemﬁ)haeagoh@mu@f@@a\ﬁﬂyonach wal | portion through at
| east one wi ndow in the working portion; and at | east
one needle for applying suture to the mall portions

capt ur edgi n Thespterh@Rslaifng \Aﬁ‘ré@élh@lﬁle &AhEdon gcﬂaﬂe
system of claim 15 wherein the at | east one nee
157 inciudes two longitudinally operable needies.

17.  The system of claim 15 wherein the at least one needle
includes a helical needle.

20 18.  The system of claim 15 wherein the at least one needle
includes a curved needle driven by a least one roller.

19.  The system of claim 18 wherein the curved needie has teeth to
engage corresponding teeth on the roller.
25
20.  The system of claim 15 wherein the at least one needle is
operated by at feast one pull wire.

21.  The system of claim 20 wherein the at least one needie is
30 oriented generally transverse to a longitudinal axis of the working portion.



i ncludes two | ongitudinally operable needles. 17. The
systemof claim1l5 wherein the at | east one needle

WO @ 06m™s9 a helical needle. 18. The system of BCHUA200&5061665
wherein the at | east one néédl e includes a curved
needl e driven by a | east one roller. 19. The system of
claim 18 wherein the curved needle has teeth to engage
corresponding teeth on the roller. 20. The system of
claim15 wherein the at | east one needle is operated
by at | east one puli wire. 2 1. The systemof claim 20
wherein the at | east one needle is oriented generally
transverse t [ S ' ‘
portion.Z2. %gsgé}gg‘le% g%ﬁgz%é@@ﬁ%gfeg%%ﬁ@&ge s an
| easdrrayrsd ahioadt @ nesdlas odemtay irafis\adrsé was toB@moaeslicisn cavity.
oriented transverse to a commobn suction cavity. 23.
The system of claim 15, 16, 17, 18, 19, 20, 2 1, or 22
further 28onpiThe lsy@emtof:co@:ﬁnsome ttig| ng, :m:;\ghper oturther
ectionin a ortion of. the e captured in
ccteBPr ot st 78 ofing gByieh Faseclidihg s Borlsgidfe tssue
corrmapmrg@,rﬂhels@aﬁdn @avgtyl nj ection |unmen supplying at
| east one injection needle in the suction cavity for
delivering an injectate to tissue captured in the

cavity. 235. 7ﬁh§)§?§t@m 6f%¥a|rﬂei3ffgftﬁél*&>n9ﬂfﬁs'i gmh@éétbne lnjectlon
conmp r|S|n an el ongat ed yconstructe nd arrane

O meh StPRl Ao (B peS NaSHR HOOTIE 1 1he RBPMERE 10 t h
18 Preuil8fg &0 h&ﬁt@@hé&xe‘ccragmréd Bog¥ caliy).i ce while a

wor ki ng portion thereof I sposed in the stonach;
the working portion conprising: at |east one suction

cavi ty faf CNJ;nyfe'n‘Pﬂ)rbbﬁ‘BHﬁn? gkstkrgpﬂ%%%ﬁpﬁéﬁﬁ Ion

| umen for suppl'ylng suction 1ty, 1 east
one i nj éntelengateshieedyf eanstugipt vind @rianged iclbe insertad into the
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16 aptmrrheel wihile eheorkingipoytjonathdreof is disposed in the stomach;

the working portion comprising:

at least one suction cavity for capturing tissue;

at least one suction lumen for supplying suction to the cavity;

at least one injectate lumen for supplying injeciate io at least one
20  injection needle in the cavity;

at least one cutting device for sectioning a portion of the tissue

captured in the cavity; and

at least one needle for placing suture through the tissue captured in

the cavity.
25
26. The system of claim 25 wherein the elongated body is
configured to occlude the esophageal junction while the working portion is
in the stomach.
30 27. The system of claim 25 or 26 wherein the working portion

further comprises an anchoring lumen.



at | east one needle for placing suture through the

tissue captured in the cavity. 26. The system of claim
wQ@3soomoered n t he el ongated body is configured tpCDUStEE61665

t he esophageal junction whiske the working portion is

in the stomach. 27. The system of claim25 or 26

wherein the working portion further conprises an

anchoring | unen. 28. The system of claim 25, 26 or 27

further conprising a balloon catheter extending

t hrough an anchoring lunmen in the working portion for

occluding the small intestine while the working
DO " 38 ok e Gl 282 b2 G Tl S g Pon
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rking portion is slid ny n the
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and arranged to be inserted into the stomach via the

esophagus with a proxinmal end extending froma body

orificegagilena SW@H TGRS, 08, if‘Sfﬁ@ﬁvhb%lr@fhé rfé'é%ﬂe is
partially disposéd in the st onach an endoscope | unen

ext eRYSHRRhAgUgIed DY qt@é@f oBe B@'}er@n of the working
jgortion; at least one suction cavity in the working
portion for capturing tissue, at |east one cutting

devi ce fir rdbecysiag eitclaime, 26ha7, A% 65639 Whatein ﬂ'fe(\mnkmg
the p‘éﬁﬁé#fseéﬁdébl BB i tﬁé‘el??lgﬁteatbo'd ast one needl e

for Ivering uture t hroug € captured tissue
portion. 33. The system of claim 32 wherein the

wor ki ng 01t ix00 ottt 4&Fofthing a gastrointestinal procedure
15  comprising:
an elongated body constructed and arranged to be inserted into the
stomach via the esophagus with a proximal end extending from a body
orifice while a working portion thereof is at least partially disposed in the
stomach;
20 an endoscope lumen extending through at least a portion of the
working portion;
at least one suction cavity in the working portion for capturing tissue;
at least one cutting device for resecting at least the mucosal layer
from the captured tissue portion; and
25 at least one needle for delivering suture through the captured tissue
portion.

33. The system of claim 32 wherein the working pottion includes at
least one injectate lumen for supplying injectate o at least one injection
30 needle in the suction cavity.



| east one injectate |unmen for supplying injectate to
at |l east one injection needle in the suction

wa@anry7939. The system of claim 32 or 33 wher ePOT/URB06/061665
wor ki ng portion includes at3l| east one anchori ng
orientation |unen. 35. The system of claim 32, 33 or
34 wherein the device is configured to operate at the
esophegeal junction to forma plication upon securing
at |l east two captured tissue portions together with
the suture. 36. The systemof claim 32, 33 or 34
wherein the device is configured to reduce the size of

the stomach wReSyEGrichinidyidssideRans Wefiting BIALRET

with the applied suture. 37. The systemo

33 dicludes#deast ane packaringeientatine lureenll e is curved and
operates in a plane not parallel with the axis of the
wor ki ng portion. 38. The system of claim 37 wherein

t he cur @Ed néeeibysieny o slaimiBed3Byr 3 wheest trendevied iser

r : o
£ a1 POserli ottt bonriBea MIBha Ierla plisarin ygon
an eeowd it aidedsh tyo adpiptasiissae Ipertions évgeticeriwithothe shngy.
and having a working portion, the working portion
conprising: at |east one suction lunmen and at | east

one sucBBon Thwsysterhai claim Bl 8B gr 34 ssBesin fid &vicng

sec . W re | ynmens: needl e actuator .coypled to
£ v Spdlied i teion HEGSs pRuBRiTodhe i cieliuncd thi btue
10 unmpostione tegether With thie\w@pld®sitaord, wo di recti ons by
operation of the first and second pull wres; and at

| east one needl e rel easably engageable with the

act uat ogz.at Thd §witemior EMin BOCES bos whefeirihiel ot id: one
suture to tlssggagcégw red in the suction cavity. 40

The Ne§diedsPyye exiemiBradp/ane Ret Rrsalnl withdheays of te
neegjorkingbeadabl y engageable with the actuator at
15fi rst and second end portions of the needle.

38.  The system of claim 37 wherein the curved needie is operated
by at least one roller or at least one pull wire.

39. A system for endoscopically applying sutures to fissue
20  comprising:

an elongated body adapted to be inserted into a body and having a
waorking portion, the working portion comprising:

at least one suction lumen and at least one suction cavity for acquiring
tissue;

25 first and second pull wire iumens;

a needle actuator coupled to first and second pull wires in the first and
second lumens so as to be moveable in two directions by operation of the
first and second pull wires; and

at least one needle releasably engageable with the actuator at

30  different two locations for applying suture to tissue acquired in the suction
cavity.



4 1. The system of 40 wherein the needle is releasably

engageable with the actuator via a ball detent
wore@hanissm 42. The system of claim 38, 39 or BOI/US2006/061665

further conprising a | ockisg bar for selectively

engaging a locking slot in the needle. 43. The system

of claim38, 39, 40 or 4 1 wherein the needle is

curved and includes a suture attached near a

m dsection thereof. 44. A nethod for joining stomach

walls to reduce the interior volune of the stomach

conprising: (a) providing a surgical systeminside a

st omachy i ag@@%ﬁsfeﬁp&%ﬁ] 39 \k}ﬁer%)f%érﬁe'em@'le'@' dudvedimeedie

el ongat ed b aving a proximal end extending froma
bod:yeleasably@egagaammt) thengctdaior aifirpiranst sagrst #nd pgrifone of
pyl r| ce aphl ncter, and at |east one working nmenber
ope )‘7 ssociated with the el ongat ed body, said at

| east one vvor ki ng nenber defining at |east one suction

cavi ty, Rt r t:
Set ormme it T%\%‘ ﬁtr %dﬂﬂ(vﬁ&e 8 gregelge d% %%ac f&%/ageable
(C)wﬁlﬁ)meyammtsmlaraeoallcudiér& nmndpamsm:l anterior portion

of the stomach wall; (d) capturing a posterior portion
of the stomach wall with said at | east one suction

cavity;ade) TRR steﬁ@osmanmee t39 drhu® famqen aoenbrisit & locking

portion of the storrach Ebvﬁ * G)? tﬁé ng the

ant B foF SREHVBYRNKIAOEI JIQFKNY &1t Y @‘St her with the
12ppl i ed sutures;wherein duri ng at Ieast a port| on of

atleastoneof(b and (d ody i§ .

al i gnedd&l on-ﬁ"etsl’{étqne%@?'%b%ﬁ gP gﬁ %‘f%ée'g %‘?ré%effﬁeh%

The L ‘aﬁd @Tcufdeelatwarevmrbﬁw né@ dimplseoast eRréndy i s

aligned along the | esser curvature of the stomach
during at |east a portion of (b), (C 1 (d) and (e).

46. The44”ret he thetfodFloR|oMifts somath WIS kS tdtuBaitRe Riterlopast

one wor ki
15  volume of the stomach comprising:

(a)  providing a surgical system inside a stomach via the
esophagus, the system including an elongated body having a proximal end
extending from a bodly orifice, an anchoring device in or distal to the pyloric
sphincter, and at least one working member operably associated with the

20  elongated body, said at least one working member defining at least one
suction cavity;

(b)  capturing an anterior portion of the stomach wall with said at
least one suction cavity;

(c)  applying suture to the acquired anterior portion of the stomach

25  wall;

(d)  capturing a posterior portion of the stomach wall with said at
least one suction cavity;

(e)  applying suture to the acquired posterior portion of the stomach
wall; and

30 (H drawing the anterior and posterior wall portions together with

the applied sutures;



menber is slideably disposed within said el ongated

body during (b), (c), (d) and (e), and said working
woreebes79aT qui res the stomach wall portions thrPOGOSENG6/061665

| east one opening along thésl ength of said el ongated

body. 47. The nethod of claim44, 45 or 46 wherein the

anchoring device is a balloon and a distal end of the

el ongat ed body receives a catheter extending fromsaid

bal | oon. 48. The net hod of claim 47 further conprising

applying tension to said catheter to bias the

el ongat ed body agai nst the | esser curvature. 49. The

nmet hod R j ; Vi S

The. pr o eg) ooy stEG foriOf o aipad CFe cRasirig] s

oc clalRngstachieoqyi is pligngshalengihedessen eusabraohthet siemaeh.hod

further conprising adjusting the gas pressure in the

stonmach to expand or contract the stomach. 50. The

met hod 6. cl Ahermethadhafrodim 44 wherei daiy elwhghiedddody is aligned

ut I diyng plyrality of
$c it B ftbPiv Lol SRR IR Bt b of 0
wal I(s), {hemelg).creating a nodified lunen in the
stomach, the nethod further conprising using said
bal | oon to plug the distal portion of the nodified

| umen dd6i ngThe megthod sfRaatd4or 43 whéreirssHid herhbsisdneavorking
1. The pet.ho ' '

. |.ai furth i i
2t IOuBEL By ga0%e it efpragied HgH s T T (0
10 0 jeminéyant Bei weraRhhesmber actiResRiNAEMAEN GlaBinbhiBnd

wherein the excision s of at |east the nucosal I%yer.
53, (FRUOHEL IREe O SreRinG alond e 8haih oh SeIRgeERd BP0

injected prior to the excision. 54. A surgical system
conprising: an el ongated body constructed and arranged

to be ifidert Bif MABWLO!Slimed 4ior A6 vhereir ithmpnaiiesing device
ext gt ! . . L
e B B B Py Bp prgefter
L5wor BXegdinerftane saiedidePses: at | east one suction cavity
for capturing tissue; at |east one suction |unen for
suppl yi ng suction to the cavity;
48.  The method of claim 47 further comprising applying tension to

said catheter to bias the elongated body against the lesser curvature.

20 49.  The method of claim 47 wherein the elongated body occludes
the proximal portion of the stomach and the balloon occludes the distal
portion of the stomach, the method further comprising adjusting the gas
pressure in the stomach to expand or contract the stomach.

25 50.  The method of claim 47 wherein a plurality of first sutures are
drawn to a corresponding plurality of second sutures to join the anterior and
posterior walls thereby creating a modified lumen in the stomach, the
method further comprising using said balloon to plug the distal portion of
the modified lumen during visual inspection of the surgical site.

30

81.  The method of claim 1 further comprising excising at least a
portion of the captured wall portions prior to joining them together.



a positioning lunmen for receiving a positioning
devi ce; and at | east one needle for placing suture
WO boogiogtr1e he ti ssue captured in the cavity; anBCBEUS2006/061665

bal | oon catheter in the pos$ttioning |umen. 55. The
surgical system of claim54 wherein the proxi mal end
of the ball oon catheter has a self closing valve. 56.
The surgical systemof claimb54 or 55 wherein the
proxi mal end of the balloon catheter is constructed
such that the working portion can be inserted over the
bal | oon catheter when the balloon is inflated in the
patient. 57. The surgical systemof claimb54, 55 or 56
wherein the working portion further conprises at | east
one cut t5eng TRy inkehddof caint Sowhagirtthp @xtision i9bf dieast the
tissue captured in the cavity.58. The surgical system
of dFQVﬁ@E@VG%S 56 or 57 wherein the working portion
further conprises an infusate |lunmen for delivering
infusate to tjssue captured in the suction cavijt 59.
Fhe surdBeal T Eweéh%g f elgig) 98 W@emﬁ%inﬁ“%'sl'ﬂlﬁﬁ%gtpé'or to
| umgRe @RbikiwRr S the infusate to injection needles in
the suction cavity. 60. The surgical system of claim
54, 55, 56, 57, 58, or 59 wherein the at |east one
needl e igy CURV al system of claim60
wher ei n ?he gt %géf%gﬁﬁhﬁgﬁ %ﬁ¢s an array of curved
needl es.angongpied b@dmwtrugtygta@ﬁwa@ﬁn@ecétmb@msafte@mio a

er j I :
18 U Rrb AP SRGL B Bl R T EphIAR g GRuEE £ Bbrn
systmmriaf theremf s digpasecrietive patient, ovHesein the wopdngperéen

T gical systemof claim60 or 6 1 wherein the

morﬁFﬁ@D%%gtlon i ncludes at |east one pull wire for
actuating thathﬁsﬂanﬁﬂuoﬂnecmﬁgdbecaﬂﬂﬁngﬂhsueurgicaI

ot ovi ded. 665t st e giegan ey BirsupeMibgRuRlh toee caty;
157, 58, 59, ﬁCbosﬁloﬂu,ngﬁu'anen for receiving a positioning device; and
at least one needle for placing suture through the tissue
captured in the cavity; and
a balloon catheter in the positioning lumen.

20 55. The surgical system of claim 54 wherein the proximal end of
the balioon catheter has a self closing valve.

56. The surgical system of claim 54 or 55 wherein the proximal end
of the balloon catheter is constructed such that the working portion can be
25  inserted over the balloon catheter when the balloon is inflated in the patient.

57. The surgical system of claim 54, 55 or 56 wherein the working
portion further comprises at least one cutting device for sectioning a portion
of the tissue captured in the cavity.

30



63, 64, or 65 wherein the body further conprises an

endoscope iunmen. 67. The surgical system of claim66
wob@res119 he endoscope |unmen is at | east partiBCT/YS2I006/061665

t he working portion. 68. AS3urgical system

conpri sing: an el ongat ed body constructed and arranged

to be inserted into a patient with a proxi mal end

extending fromthe patient while a working portion

thereof is disposed in the patient, wherein the

wor ki ng portion conprises: at |east one side disposed

suction cavity for capturing tissue; at |east one

sucti on ggumemhb Qurgiaty eyét?mgof%%h'&”ss g &%fﬁﬁér‘e}mh@t

| east one curved need

['aci ng suture throu

ti sSSURY @smqm*@bfurthertwm@@sw !nfaﬁ@teéwme!eamdehvmngunmaste
rece[b\ﬁg @?ﬁﬁ%dfr?fheia&fc gﬁgg t he needl e. 69. The

sur gi ca systemo

erel n the neans for

actuating the needle are selected fromrollers and

ul |

R

posiadligéisrige infusste fwmectamenaedh@ @ the sootabl cavity.
posi tioning device. 7 1. The surgical systemof claim
68, 69 or 70 wherein the el ongated body further

conpri sés. anTbedosgmpeyétemmﬁclaﬁasﬂw 58/ 69] 581lor 5Y RN

wherein the morklng portion

furﬁh%?mgg%?q %Edng'schf‘{?éate | umen for delivering

10nfusate to tissue captured in the sucti on cavity 73.
The sur %[1cal st emagf claim 68, 69,

wher ei n

ﬁPfr%C SYsterg ot £lginp ﬁewmﬁ rth%@%lea&t qr@ast

one reetifel id and@y @R cli¥ed needIeeNi Nng a portion of the
tissue captured in the cavity.

15
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62.  The surgical system of claim 60 or 61 wherein the working
portion includes a roller for actuating the at least one needle.

63.  The surgical system of claim 62 wherein two rollers are
provided.

64.  The surgical system of claim 60 or 61 wherein the working
portion includes at least one pull wire for actuating the at least one needle.

65.  The surgical system of claim 64 wherein two pull wires are
provided.

66.  The surgical system of claim 54, 55, 56, 57, 58, 59, 60, 61, 62,
83, 64, or 65 wherein the body further comprises an endoscope lumen.

67.  The surgical system of claim 66 wherein the endoscope lumen
is at least partially in the working portion.

68. A surgical system comprising:
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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:

5 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 placing suture through the tissue

captured in the cavity; and
at least two lumens receiving means for actuating the needle.
10

69. The surgical system of claim 68 wherein the means for

actuating the needle are selected from rollers and pull wires.

70. The surgical system of claim 68 or 69 wherein the working
15 portion further comprises a positioning iumen for receiving a removable
positioning device.

71.  The surgical system of claim 68, 69 or 70 wherein the
elongated body further comprises an endoscope lumen.

20
72.  The surgical system of claim 68, 69, 70 or 71 wherein the
working portion further comprises an infusate lumen for delivering infusate
to tissue captured in the suction cavity.
25 73.  The surgical system of claim 68, 69, 70, 71 or 72 wherein the

working portion further comprises at least one cutting device for sectioning
a portion of the tissue captured in the cavity.

30



