SYSTEMS AND TECHNI QUES FOR M NI MALLY | NVASI VE

GASTRO NTESTI NAL PROCEDURES RELATED APPLI CATI ON DATA
5This application is a continuation in part of Ser.
W2002097487, 442, filed July 13, 2006, which cP&l/is20041e1665
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 10, 2006.
10BACKGROUND The present invention relates
generally to gastrointestinal procedures such as
bariatric surgery. Mre particularly, but not
exclusively, it relates to surgical devices and

t echni quesYEM AN TEICHNRRSES FOR RIS WW\/RSNE

esophagus and/ or &RSTREMITESENALPHETEDIgREShe stomach
and l1l5esophagus together, e.g. to reduce the size of

the stomach in connection with the treatnment obesity

in humans. Gagkl APED QG ICANONDALAY | S
conventional Iy performed to restrict food intake of a

pgtient bynig g@pmﬁbmg at &ﬁltlﬁuéﬁn% parber SdroRBeh msﬂlﬁz filed
objective is to |im erecegtwe capaci t

ot oraliy T3n 095 SHVRD IR iR PETOLO Rrovg e ApAtestan NS

seve reare@sgaetfued Ny 190808 Woaraedostifil Médtntier BayRsbaRD

devekgﬁﬁg 33@3 S Iaparoscoplc bandi ng, where a

devi Q8 &P LN D P945-a portion of the stomach,

verti cal banded gastroplasty (VBG, or the nore

i,pvasi ve Roux-en-Y Gastri ich effects a

ﬁ rmanent reduction in tﬁé“ﬁ%ﬁ%ﬁ@Ng? the stomach It

is desir abh@ﬁrteeeﬁtem@nbﬂ@n 2T 10 Q@herﬂ@hﬁ%bﬁ%ﬂiﬁéﬁﬁwaﬂnd

techni s t hat use eve stric )

" euc e Sy PRI St Herts MPES REHARD: PHETOseeesiyeny

i nverlitrelaresits sgeivat déwqesdanueettmﬂiqué@ faddeising inﬂgo&dﬂin&he

need, EH aspe @p nyention an b f ul

app! P R B R b ByR 5o R0 OFe SBrthrphec

iif t hasophl@gs ugeﬁwem,re §.rieatduentth@izdal the ttonmch Sopdmetiton

3Pge§@h‘%%5§%§%%ﬁ§ﬂ%“? @ﬁﬁ%%resophegael reflex 30

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 pfomote weight loss in

20  pafients with severe obesity. Various surgical techniques have been
developed, such as laparoscopic banding, where a device is used to
consirict a portion of the stomach, vertical banded gastroplasty (VBG), or
the more invasive Roux-en-Y Gasiric Bypass which effecis a permanent
reduction in the volume of the stomach. Itis desirable to develop surgical

25 instrumenis and techniques that can be used {o achieve gastric reduction in
a minimally invasive manner. The present invention is generally directed 1o
addressing this need, but aspecis of the invention can be usefully applied
in other endoscopic procedures, for example in the diagnosis or reatment
of Barreti’s esophagus and in the freatment of gastoresophegael reflex

30  disease {GERD).
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2 SUMVARY A novel approach to gastroplasty and
ot her nedi cal procedures has been developed. In a
preferred form this approach can be used to achieve
a reduction in the size of the stomach w thout the
need for any external surgical incisions. A useful
surgi cal systemfor inplenenting this approach can be
a single device or a coanhﬁﬂM&%Yﬁ devi ces wor ki ng

togeth ' el ude ' .qn ed hody adapt ed

Lo be o1 AR ERpl O 18 asdir PRty BB R EReBEa o BieRBI s nas
| beanfdgvelopaslpdata prehered i) riedi hpfodctsyst BEWUSEH to achieve
perform ng. 10gastropl asty conprising: an el ongated

b SFpdyetiorinmigesizea peIach vdioash Eheategd & any edemnal

i . i t he . Vi Wit
proiedineilbfis) AR &oiaf BF ARRRAEh bl Hibeproach
weakibega pingld devics or B ddmeb i:aaﬁmmohgewmﬂ' | wioﬂgh@]?ogegher which
working portion i1s proximal, to a distal end of the
bb’ﬁﬂe& P@A%?'%Q@t%b eefyAdaptad: ip he tramgorady isgged into a
pﬁéﬁémﬁ(&%ﬁpt uring 15stomach wall portions while

the working portion is in the stomach; an exci sion

devi celpadirstiaspedt, itherepp @sovided lactystem foi perfovatihg  of

the suction cavity for excisi l,ayer of captured

s anarlasii Gorkrit 4 ebpgristiedl detiniap Prendshaes lumen
Wahl atiaphsl fobdirREHES ifb, tREREGALCH VSHe Rphbgls With a
the stomach; and a suturing device conprising at

| peaximahendhexigndinooiromzbagy brifierywhile arwortking pertion is.in the
S so as. tp allpw the . exposed.tissue sectian. t
oo, Shelein B N Rl wi o B SRupall e SR ey efe
SBody;ait Iéfst\WhieCdudtibnicavitp iPghe wamq pbitiod fEEEARHring
aspect, there is provided a systemtor performn

gamas wall podiomswivlenfe werkiicopeydipds ol Si@miaﬁ?l han

AR HRRS AR RhERI SR LRt SRR Ryt
pcanitynfal ertigingd yer ofcaptaradstoathchorall tissuaitheuta
wor ki ng. portion thereof is disposed in the stomach,

wReNEirainaHee werarg Wl $q 8% tQiefadves an exrased tigsue section in
o reEA P e et B Rtk TEft ANERS ol fonieer
papplying sarture30dbé istomagchato lasdstallonetheedpiosead diasiid gection to

CBE e h 2p5B050 5 S TR BB P e s o
abe jAR&d.

In a second aspect, there is provided a system for performing
gastroplasty comprising: an elongated body defining an endoscope lumen
and constructed'énd 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 disposed in the stomach, wherein the working
pc;rtibn defines at least one window that is proximal to a dis;tal end of the
body; a working member slidably disposed in the working portion and
defining at least one suction cavity operable to capture a stomach wall

portion through the at least one window in the working portion; and at least
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2a one needle for applying suture to the wall
portions captured in the at |east one suction cavity.
In a third aspect, there is provided a system for
perform ng gastroplasty conprising: an el ongated body
constructed and arranged to Sl inserted into the
stomach via the esophagus with a proxinmal end
extending froma body orifice while a morklng portion
t her eof | sed t he,sto t he

o e 5 B0 shforp AS 47 AR BPuRg Gl esel ] the at st
elpRoRIcEBnTdGfy.0n cavity for capturing tissue; at

| east one suction |unen for supplying suction to the
cavi t y;In atthird aspeoh éharatis prayidea peystata fergrericsming

oPae P EREcaiedibt, & fitatn Ry F%uheaBf Eisilen to

apeghsaded fflo 8&s sloPiac viathd @d@pha{gusgwltmagﬁrosﬁndl Red
tissue; and at | east one needl e confi %ure | ace

w@mq@m Fomua bedy wrifogWhilee wWogd@ PPRioR tbemfﬂs digposed in
Eﬁ@g%%%sttﬁ LJ%‘?mﬁ%; ?)%gt"i’érl h{‘.ﬂgt éﬂ%g?lf oﬁ&%nglt?wna!ly

el ongat e 'on of "exposeé

agjegiated bectivri cayitydor dastusing Yist een z-itdeaﬂefrfeaiummg l@men for
gastr0| nt estj nal gﬁocedure conpri si n an el ongat ed

b&HPPY G $HGlignda tae gg\ibe mt @WGM nehHevice efaptesia
a'Er%@Q%%th é}Eﬁoh Gty SH IsBEQort ES)MB??‘%%S%\A%%&@W“ in

proxi mal ext endi'ng rom a
t kiee badty steas treexposh an alorgaded sdctionioir & ugdgtying tayer of

CHER 15Fhen P ahn st Rt orils SRNROHed dn PIAATg P aures

aihrb@@ﬁ‘thé’ﬂ@s@ﬁé Hﬁe&ﬁ‘-‘dﬁ fanPRTEE %@ﬂ%delbﬂgﬁll?cﬁpéir&&lon of the
slots™in side walls of the suction cavity™f

rematecgsamtldm@‘saxnoaedmsueal Iayer fromthe
capturﬁg tls ort on_so as.to ose nde

submucHLa P AP %(étp e i PRAIRY BVTREN IO R Oﬁi"

| gastroinfstingpsioetife éethprisihgnan %ldﬂgfa@ed Bb@,ﬁ aéﬂmhg an
captured 25tissue portion. a fifth aspect,

t ﬁ@d@sqwedumrb@aﬂ gorstssciad pod aérﬂm@@ldp.b@dns@rted into the
BSOS Y ghrd R S TG R B RS re

vvoohy defipes hidistal i and wﬁgumpbnnn m‘efqrmal @ the distal end;
| ongi tudi nal axis and conpri sing | east one

satershone stioheaviyan th%wrk'ﬁﬁé)m s capiing tissye; at
ARt bhaSubtingSdiicd pbsitioRd i 6598%nd Yldks ¥ Lifle walls of the

suction cavity for resecting at least the mucosal layer from the captured
tissue portion so as to expose underlying submucosa in the captured tissue
portion; and at least one needle for delivering suture through the captured
tissue portion.

~ Inafifth aspect, there is provided a system for endoscopically
applying sutures fo tissue comprising: an elongated body adapted tobe .
inserted into a body and having a working portion, the working portion
defining a longitudinal axis and comprising: at least one suction lumen and

at least one suction cavity for acquiring tissue; first and second pull wire
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2b lunens; a needle actuator coupled to first and
second pull wires in the first and second | unens and
constrained to nove in two directions transverse to
the | ongitudi nal axis by operation of the first and
second pull wres; and at |eagt one needl e rel easably
engageable with the actuator at two different

5l ocations for applying suture to tissue acquired in

the suction cavity. In a sixth aspect, there

i furpems iadeskdie antlga'toabom:yed ¢orfisd Epdissicogd rmﬂ wires in the first
el ongat ed beody defini g dosc e Iu %

c8RISrGRIG HMARS APF £ogetiang dile 4 RAI0gS transverse to

P#d oA E’[%Ih?l é’xn@\;ﬁﬂﬁ@ﬁéﬂcﬁ{‘gf ﬁi’étf?rgfjér'&g sEEoM bﬂl?wwes and at

patien g portion thereof Is disposed

i keash enpmadhi releasmé,r engnagemalwﬂhu thg a@uuatobat v different
a h’ al rises:

Plogeba8s farwbulig sBhrE 10 tB5us Al e B0 caSty,

| east @ng spIsaspac, Hﬂ@@ i$ ﬁfomb)élu?@cél@sft@ﬂ dofnpri¥ng: an
cavity, a positioning lunen for recelving

pek)mﬂtﬂﬂ h@dsdéaﬁlmeg g eNABEePe m@nﬁ@@@necqrtﬁtrugtesbamb
> lélltgéﬁg%é |Jg<?d {nhc? ?lﬂ)%tf%gg\trvﬂfl {%:jp rpolrﬁgleer?cﬁgxtE}ﬁdma q‘pom

oni ng

| thetp st mvfﬁlénﬁ%rklhbéﬁfoﬁldrstr@r@aﬂ i¢ dﬁsp@s&d g Itlﬁiabatlent
system conpri sing: an el ongated body constructed and

amhgrrjadhe wosking oshen i PF@P(HS"%J tﬁaﬁqilétﬂl eppltaf the body and
t
\%érgﬁ{p%é%gér}? ?%gr% e‘ér'lyel—'g oﬁ, S po%bﬁrﬁﬁ ﬁ&éﬁgltt%earﬁt one

weastmiutrien mlsk[ppymg)smatm todhprcasits a IaDSIﬂGﬂ]IBgSidlmenéor
si de . di sposed, sucti.on caV|t for c %@IUI‘I n tlssue%

&geawaa@ RAFHQMING AEMIER: %re gL perdledor Plaging it
g t.éﬁ@é%f&nﬁe&wm@gavﬁ@d%@ é%ll@bﬁ%bﬂ%téﬁhl{ﬁ@
ou ht in 't

e tissue capture e cavity; at |east
tposﬂtluniagslumenel ving neans for actuating the needl e;

‘and at | d
fha oLt RapveRiepatl At B i al St RiphiGising:

f bABIdAated HOHE conBirued drdl Afgngavid e |r|sférl%ﬂ |ﬁﬂogzi1batlent
aspect,” there is provided a systemfor performng a

gmthraopwaraah erd epﬁeodmﬁwmdbﬁmatlgnh\ghllgﬁ workingRaton

aMHetrGEn BitReBnIaP BRBERT v eRR BERTERRBdfiof Efbfses: at

Pleast Bﬁé sritddiepbead soetidr avity fop dafptquhé Itseuevﬁtﬂéﬁtmne
t he 30body defines a distal end and_ a morklng portion

peesigriumen forsugplying sigiign to the cavity; at least one curved
needle for placing suture through the tissue captured in the cavity; at least

two lumens receiving means for actuating the needie; and at least one
cutting device adapted to traverse the suction cavity and section one or
more layers from the tissue captured in the cavity.

In an eighth aspect, there is provided a system for performlng a
gastromtestmal procedure comprising: an elongated body defining an
endoscope lumen and constructed and arranged to be inserted into the
esophagus with a proximal end extending from a body orifice, wherein the
body defines a distal end and a working portion proximél to the distal end;

at least one elongated side disposed suction cavity in the working portion
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at | east one elongated side disposed suction cavity
in the working portion for capturing tissue; at
| east one cutting device positioned in opposing slots
in side walls of the suction cavity for resecting a
surface | ayer fromthe captured tissue portion so as
to produce an el ongated sect %6n of exposed tissue;
and at | east one needl e adapted to be passed into the
captured 5ti ssue portion. The body has a
i . hape

t 0 ;&Jg)onv Q?SZ%I %Sgtgﬂ? C(EJIF ou%{!(zé)?%srlﬁeas eﬁi‘ @ﬂBél@ slots
| irssideivaallsi ofttbe Soetigrataeityt fos redemting k. sulfese lagedrora the

| umen in the ilent's st t he..o

t
e tistUs o tGowted Rupropof b daled s36io hEexposed
Stigguedfanng lé&%ﬁ héedid ra%apféa t%eoé:ﬁﬁﬁe%l%td/\lhterbabtured

| arger di ameter ice being used to create |arger
diisgtet portigastric | unens. Alter nat | veI y the device may

b ided th ' bal | [ I

oo bs fheFodkinas £ sFRRAM i SniBeF AR bt Sk
diiafiRir €6 atforndefB6h4IaHlas@Gr bpugaf {8 leabh ®f d@em i8S the
been inserted into the stomach. 15The devi ce have

apdiients stameiebr iiYgeB aserda creaia adimesdsithe nétleu sstomgch,

i o BRindiE BE R d61e KRR Bod B PLy tesibO% the

or1 Ng s

eb@ﬁtﬁ@ﬂmehwbemafw DO 4 [pgeddiahetey ddvicd beiaglused to
curvature of the stomach with the distal sectjon u&gd

t ereaire [Rsger flamedor gastriohempns-podersivalidhe dextyeima
ﬁ?ﬂvﬁfed with & R Saﬁ&ﬁyél%négl@,?%h%t Rk tJ % ablRfo enlarge

turing section sutures to
t the eaffﬁc&wemutamﬁameremﬁ @ desitedrsedtionadftes théwdelioeihag been
of the dis sectlon al so facilitates nodifying the

sW§BgegﬂntPﬁEe§3W‘@% while it is in the stomach, for
exanpl ¢pg AeGRESRal e fh%véea/algfal BACRSH I Bedior 848 1E IdHshBHe

shape or orientat t he device securely in
psu;tutmg isechoposytbas ptmn@@d aingBaﬂermih ofl theobedhe proximal to
{ach.t

omach wal | h th t
e R Ba0e Sre B Sooditpl Ry riaf b BESiRa along
| %El@ssér dureattir® BREHE stordchl witld Bt disRll 8sttorAldPREARShor
may forgo anchoring of the device, and operations on

tthe davigeagne prpese phageroning ineideyice is tg previda seagre

P e R AR TG b RIS o) e dELy B e

aéntéhbr and\Po2R0i6r QEtAASPWHIISIS20RA66A6] 66the3distal section also
facilitates modifying the shape of the device while it is in the stomach, for
example to cause the deVice to assume a predetermined shape or
orientation. With the device securely in position, opposed sutures are -

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
operations on the esophagus or esophageal junction (e.g. freating Barretft’'s
esophagus or forming tissue plications to treat GERD) may anchor in a

different location, if at all.



In one form anchoring is acconplished at |east in
part by | odging the distal section through the
pyloric sphincter and into the first portion of the
Vi auenera1o | n another form the distal porti oCafUSEHNE/061665
- device is not itself |odged® or otherw se anchored in
the patient's digestive tract, but rather it is
5engaged with a separate device that is | odged or

ot herwi se anchored therein. A separate anchoring
bal l oon at the distal end of a balloon catheter may
be used for this purpose. The separate anchori ng
bal | oon may be preinserted into position (e.g. via

t he wor ki iigPréefiemmanciagringris asepoydishes) alugad i pagt by lodging

c at h

| SheAeREIh BoRKN) SOy e 0 OARR e o
| ns em%@uqdeﬂwﬂp&amtmr foinnfthexeliats! perticn othidis detiice is not itself
| nselddgh oPIRRASPENARIRYRGhe bRl Ak RMcL byl Bfher iti
devi ce "may i nserted over t
cat h@n@agea#wﬂm%@aate Hevice 8wt S I@me&prtoﬁaeryts@rmcmed
W t hih&@nC %téégﬁﬁ@é ahdhofing Hé‘i%n%ftt AR 2 balfoon

Ilcatlon tension to the catheter may used t
b| as calhete 8@y be Ysptl ordbis SHEPeRR-e dD® ﬁ?@i@tgtan@horm balloon

POSi hahe(ReilsdiRBAto dosﬁigﬁl(é‘étwé bR vlrc?rﬁxﬁﬁ fch&#HeYaqtéH e).

Alternatively or_in dition, the device

cl anﬁ@%ﬂ%ﬁ?ﬂ@tm@r% 0@@6}*@1 e¥iengino,praximaleiata f@eémm ach and out

o@t hﬂ"teeésophagus ANeh genichyii (?Yt;élﬁggh I& Hrg&e%?ﬂtelfdgﬁﬁ g&gtlbﬁ S

uses t he deyice

anc h&?‘ﬁ??g b s aSed RRACSGRRG BAIAVAS 1P distal end of the

sut udedce tnlage bé @w@ecb@ bldrgndalstpend BRhe *étamé%ee @n%:l Quiues into
astri c

f | t f

1 e RO M A8 PiBing FERRhALn A ot &f Pesivice

pOSI tpplveton @rrtemmml thé cmﬁdaer tr@ymieu@ea Rebid %Iefﬁev%@%to a
n

Phe HFetedHantaRor 6 nERioRde o preds b aaRoub e iRsR G afuid).

bl ueAltermptivedy orin edditsh, iing ﬁe»ﬁc{(@gh}d B@fﬁiampbh or blthemnse
res eln ecke 25f or exanple, via
enaolhmrRy ar&RiT BE Pl

endo The bal | oon cat het er
may be S|mmma:tluer&|otldidcﬂnmghoitﬁesamoﬂgum@mrmelbe diiring

bar 1 GaAreet Ao fnchorly BBy BB bt abbfedon e Slufeline
Ici Bndhetiag balé)onnsama wsedan dest ekt dafing nshftan pesatisn of

f ro nwe egpagﬁ gun?.é g{g g§&?’fﬁg héétﬁ%ﬂe&@r@ga lﬂ&}?@étfgﬁg %aq]ac{;qroned

act uéar we@smoﬁaﬁo @Iwggble szl bed otiire ahdniodmupsied. Wiith the
t he

the EpoRpiEBqafo bsal ehd Sl Mt (BEPYE ek R BIRS

t hanmag bg injereq ingpthgdumen wils Sunpreskrce qf kesiks heiog tchenked
and fo?@?é(rﬁ{)leqﬁa Qﬁé’dsg@?i? vlsuaJ%ﬁoﬁ orm the distal end

i's provid closing valve. The self
cl osi ng vTae\m"wycaé@t@@ﬁgy P8 @tzed tesfiighrotia thasmerking channel

conmang LAt (L. ) Sfeohp Ukt by bl el cdightrls

whenPrefrsably perstugisd to faciliate 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 actuafing mechanism(s) may be removably
coupled at the distal end so that they can be removed to reduce the

effective diameter of the distal end to less than, e.g. 5mm, so as o



5devi ce is uncoupled fromthe valve, fluid

communi cation with the balloon is interrupted (e.qg.

to keep the balloon inflated without external fluid

w0 e®3e7e19appl i cation). A suitable self closi RGTAELPE 061665
i ncludes a deformable mater4al that allows a holl ow
needl e to pass and cl oses when the needle is renoved.
10l n a typical configuration, the suturing section(s)
will include a side disposed suction cavity
constructed to capture a fold of-tissue suitable for
receiving at |east one suture, preferably a series of
sutures. The suturing section will also include a

punc taccomgodagaties insertiom aad removekal| deyviceh aln drre form, the distal

of el bR RS odel ot valy SRt hERT et By e
cavi tcynsituetdgiuch treft @hab layfiutchiejestiidnuiaviog is e@lple:mtomse vaive,
capabl & Al ASBg A yid PR Hisif ol 308 BRLE Ol iccton

| ocat'l
of t Idev:sel rsg;m:ahplsoy ‘érbmrth% salve, fhrdmumj’eurea:&ime edipritiee balloon is

acce?r?:elfrﬁﬁt [ég%g{) g?%@go géorﬁﬁﬁeﬁétﬁntﬁtg it Qteb{elai Iﬂtrjig gressure

anteri
pat t @pnhcaﬁm) A sujtpble sklf plosingdalve inchich @ defrmasle maierial

pat t gL o \bé g F&Io%‘ﬁ%o‘ié“f%t a%gtaH& Fibsde ﬁh&?ﬁﬂetdeggﬁqs In

opp03|ng ocat I ons al on e an and eri or
stoms@howgsl |s in such a way that, when the tissue of

fhe suturg astgéiﬁél doﬁﬁg?]r% ’él‘%%‘?ﬁﬁ?ﬁ"@ sgbﬁcﬁ\é%hﬁn nicﬁlﬁgﬁ e

an opp 03|ng ture s a seam

st onﬂﬁ?o@@w&@ﬂi gandly cengifustpckte saplRR faldhe! ispuesuiigbledor
the ﬁ&ﬂhﬁﬂéﬁeas'ten?s&tm Bﬁéf?raﬁg'a' SRkl B %& Ufrﬁ Sutunng

25w | aced conplinmentary pat S on
ant elsa@ronawth alﬁeytcmecﬁ PuRgiUrggaper HRich 86 6 rta@élemmat is

axis oﬁérah?@todﬁé[de%sﬂﬁn%\‘thﬁugﬁ at féﬁst%n%%ié'of ﬁééu%riﬁé'hhg Been
of the | ocate sutures al on

@Senercaptpseddemee%tﬁa?fap%ty-:taw%mﬁiﬁﬁ@bix sy ”“ﬁ)@ﬁ@ﬁoﬁﬂs

t he ‘éﬁ;&!étﬁ@of ;:S{Qﬁngjhﬁ&l?le @lﬂﬁ@@bﬁé‘ﬂer%@%‘i‘ \RAtdmRY be 30
w t hdrawn and repositioned, so as to | ocate the

sut uring lgneg@ﬁr%agy,tqq@negql FeER0s8 Pf thgsprisal YLRNihE
esop pagit eddes@miiﬁaccbgs foP m@;ﬁaﬂéﬁ%rﬁ unQﬁuregfalotng WRSanterior

such repositi on kd be n;gﬁ LJgél)!thus t,o
f ur  RBF PegjBReT SiEACh ¥Rlisc#/d68 GobPis e e,
£y ocC Mxmgetﬁaﬁewaw bé @gcrsmat S90S hreSatitloRed Qﬂ@ﬁpfoﬁﬁ‘abe d
So as to be sutures at seve
pos| [BRSATRGE At B DR SiBkTagh salE s e vy tht,
(Wit Iwmuh ﬂtU msumaf th@rsudjré bitds is epmg togehbngitiothettBsue of an
entire dev Gf?: t hi
opposmg suttire sﬂ:e a seam is formed in the stomach generally exiending
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 fo reduce the number of

times such repositioning wouid be needed, and thus to further speed the



way, a series of sutures can be placed along the

| ongi tudi nal axis of the 5device while the distal
section remains anchored in a single position. This
woanope7gioconpl i shed by providi ng several sutBETHE2006/061665
sections at different positdions along the |length of
the device and/or by constructing at |east a portion
of the suturing section to be translatable relative

to the anchoring section, for exanple by being
slidably disposed in a lunmen of the el ongated 10body.
In one inplenentation, at | east a portion of the
suturing section is constructed such that it can be
whol pypcegurpzhe iseiulipg epatiodfshwan be oonstruetedabiasrio balopbmble
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the di dgnosis or treatneént of Barrett' eso

onl yCHSEHSIY BUGHIBBLE earbbRIWBRIE @.P@ﬁla&ewte@awaé@m fBed
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the wi ndow to capture, for exanp esophageal tlssue

for PApEMens: B’Hﬁror ﬁmad@wsqfrsamr%%wmgs%ame@w i on of

ti ssue plij @%Féf@ﬂéd foPmt §@Qbal%?@mé?ﬂﬁtf&n%d[u®§% outer
re an i sion device and a suture activating
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one design, for gastropl ast the kee as a .nain
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Mhe sbjéaive of thamdoqedateas ito)perﬁdr@trtlsaaé‘lredabﬁ@ under endoscopic
res p\ﬁg alt\:fftlox lf“'lta%rn%’y g‘é gmH?J?rgd %qﬁe d%%ngsﬁst; or treatrtngnt of
- Barrett’s esophiagus, only a tissue capiure and excision device (described
below) need be provided through the working lumen to the window to
capture, for example, esophageal tissue for later biopsy. For gasiroplasty
25  andformation of issue piications 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 sepafately provided.
in one design for gastroplasty, the keeper has a main elongated
body and the working components are configured o 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 respeciively. Suiures are then appiied between the



6 captured tissue lines such that, once the tissue is
rel eased fromthe suction cavities, the sutures nmay
be drawn tight to draw the anterior and posteri or

wo covaoérowal | s t-ogether. A curved needl e fol | @o3/182006/061665
hel i cal or corkscrew shapedspath through the . device,
wth the axis of the helix generally 5correspondi ng
to the elongated axis of the device, may be used to
apply sutures between the captured tissue lines. One
or nore rollers may be used to drive the needl e al ong
its helical/corkscrew path, and the needl e and/or the
rollers may have teeth for enhanci ng the engagenent
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novel technigues for dn\nng needles described herem may be employed to

advantage in other types of minimally invasive surgical siiuations (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 elongaied 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 io establish a desired curvaiure or
positioning of the elongated body (for example positioning it against the
lesser curvature of the stomach). Alternatively or in addition, the



orientation wire may be used to provide flexion
orientation for the suturing section, for exanple to
sel ectively dispose the suturing section near the
WEYeENcTe1r vat ure. A nechani sm for acconpl i ShPA§/US2006/061665
rotational orientation viaZn orientation wire may be
by providing two orientation wire |lunens, each 5

of fset fromthe centerline of the body. Positioning

of the orientation wire in the first orientation wire

| umen may be used to flex/bend the device along the

| esser curvature for anterior suture placenent, wth
the second used to flex/bend the device for posterior
sut urogietbasrewiea inay Bei Lsed topavidefiegot beeraliar footheantiring
posterior stomach walls together (to formthe
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or a5 ARfiEEB raflit S b AT Sich
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st on®8hd i 108 pEesknf PropRatret oget her and form a secure
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operable to slice tissue that has been .acquir %i B2

suct |%H°%$P§9?m§€ﬁ %E\qe stomach wall, anﬁ itis %gheveg at
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 éxpected that by exposing the submucosa of the
stomach, and by placing areas of exposed submucosa in contact, stomach
tissue will heal togeth'er 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 cavily, such as



WO 2007/ 067919PCT/ US2006/ 061665 8 the suction cavity
of the suturing section. Prior to sectioning, the
captured tissue nay be injected with a preparatory
wor@roel1y such as adrenal i ne saline sol uti onpPCYIGE2@H061665 -
injection needle. To assist8in reliably sectioning

the appropriate tissue thickness, the injection"
needl e and/ or the suturing 5needl e (when present) may
be used to fixate the captured tissue. Wiile a
wi de variety of suturing mechani sns and suturing
patterns can be enployed to join the anterior and
posterior stomach wall's, the suturing pattern is
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| ocatdsempilk®y adhsaled in FIG 7. FIG 9 is an
illustrative cross section of stomach tissue show ng

the various | ayers.




FIG 10 is a cross section show ng a desirable
resecting line 100 for preparing a fold of tissue to
pronot e adhesion. 15FIG 11 is the FIG 10 tissue
wbbarosesecti on along line 100. FIG 12 is aPpCI/UuS2006/061665
perspective view of the FI@ 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 13A is a cross section of the portioned
stomach of FIG 13. 20 FIGS. 14-17 are cross
sectional views |ooking down the device illustrating
the attachnent of sutures to the anterior and
posterior st onmeBRIBFDESCRIPTION GH GHE DRAWINGSI de vi ew

f h h ' [
ot oo el 4 ARG ol fec i #bRlsh 208 SREher!
up 25t he ESSHRmae. parfd GectibBaliviews o titeaayring saotiod oftihe

st omach. lﬂg{(‘i’rﬁﬁ%&%gﬁj@.ﬁhﬁﬁﬁg .curvature and

il lustrating alory attachnment of
opposi ng i Grigs corsstshetionnd g BIG. anidvipe st theiloratival | s.

FIG 20 qfﬂ&c%%ld% E@.e‘cti onal views corresponding to

FI GS. 14- ['Tustrating the use of two orientation
wire | umen§. ¥ds a prdiabsactiena gheiwoaf a va@ion of another

20071 06794 ABETALEPA0 QRdfR.G;  FI CS. 22 and 23

are anterior Vviews tomach show ng the distal
anchor i ng-ipeBts arass sattfonef dret FlGnib sdiunea sectianch treddeation

i the figrstaiRQEd Een 70f the duodenum FIG 24
I's an anterior view of the stomach show ng insertion

of the 5dilGt 8lis amblberativg cexss spaionylf stomach fideuscehowinaritie
i ncl udi ng,@BuERlaigement showi ng details of the

distal tip., FIG 25 is a side view of a device

showi ng dilfreh@isom&loss eeglign sBOwiRg @ degisalie regesiingping 164 for
of a sut rbbstingeCiolPst tshidd to\prdhb@angsisemovabl
shuttle. Lbio%?gg 27 1s a toSLHrvdl)ew gd?l t@ﬂeﬁr enovabl e

Lhuttl e JdEdll s PREIR 1 tissie alieruesasgor alons e 100.

FIG. 12 is a perspective view of the FIG. 1 in a patient's stomach.
FIG. 13 is an anterior view of a siomach that has been partitioned by
the techniques deseribed 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
iNlustraiing the attachment of sutures to the anterior and posterior
stomach walls.

FIG. 18 is a side view of two sutures aftached 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 lobking at the lesser
curvature and illustrating the positioning and atiachment of opposing
sutures on the anterior and postetior walls.

FiG. 20 and 21 are sectional views corresponding io FIGS. 14-17

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



FIG 28 is a sectional view of the suturing section
at the location indicated in FIG 26 FI G
29 is a side view of a device according to anot her
vabodigrent, 15FIG 30 is a sectional view of pChasEiee1665
- 29 device. FIG 31 is a seational 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 20folds in a figure 8 suture pattern
utilizing the needl e shuttle concept for

bi -directional application of a suture. FIG 36 is a
sect i onal FiGiSe22 ahd 28 aerigiioreidwssialds iorfach Bhowiag te
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cavi ty ardigiageoboting sectiat viarenandbsdope tahe :mﬂunml a'mdnear
an enl ar ge
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50071 06701828 P LU RRM el hoisRficN §AR il es dfdmoyaie
and si de siuli of the bite block used in FIG 40 with

e | owerF'iFeéf ?%Pfoﬁecﬁevﬁ b HS FarRdJABR s@wuﬁ eq%teé irirrgﬁ%%(;t %@

al rway. cutaway of t
a useful spdrngsaCHM. di scretely prepared ti ssue sites

for part 'EIIGOQ%@% §e%%o§él QRS- thégl!ﬂﬁlrgls?éc#ién & (YA
of the st a conti nuous 0

indicated in FIG. 26

FIG. 29 is a side view of a device according to ancther 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 patiern utilizing the needle shutile 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 ilustrates the sutures placed with the FIG.
25 36 device and FIG. 378 schematically fllustraies the formation of

plications with the suiures.

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

an arch in the stomach near the esophagus.

FiG. 39 is an enlarged view of the arch cutting section of the FIG. 38
30 device.

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

into the stomagch.



prepared tissue replacing sone of the discretely
prepared sites of FIG 42. FIG 44 is a device for
formng the slot of prepared tissue of FIG 43. FIG
Wb 26030@9® de vi ew of an applicator accordi ngPCD/US2006/061665
anot her 10enbodinent. FIG 146 is a side view of the
FIG 45 applicator with a slicing device partially
inserted into its main lumen. FIG 47 is a cross
section of a slicing device positioned in the working
opening of the FIG 45 applicator. 15FIGS. 48 and 49
are cross sections of a suturing device positioned in
t he working opening of the FIG 45 applicator. FIG
50 i s a skie4visbowet tohanddik vidh oapr! biledlievk used in FIG. 40

agf Ik|t Ingn ggigﬁh% ggﬁer%ﬁ LndtS LEstrt'Ft i% g 'g@'é ?rl?mg&gp%%gway.
secti on OFIGL K2 stiows alcuaeny iobiheaforidud witht Altéa1g pAesinas
oo snonrdraelbuBBRey B8 stet By g ket s m
Usi ng a tififeddisshottawey viibe stomgehsdihch domtiuandidiof t h
oCr059 2 B b A ofe B A 0E8H it

25i ncor pdrigt #Ag an expandabl e spacer and a short

hel i cal dlg; : (| f ter
el ongat egf\q %b%l&s %?Sﬁeep](:e‘?’?mﬁ]g t@%%%m&ipﬁéﬁ%éws&%e |of ﬁie% 3.
to il | ustfriGt €5 isreesideviei of @ntapplicaidela@Gor8iBgits asotbert anay

igh parti g %g;, &qn corresponding the FIG 55
enbodi mentman view. 30FIG 57 is a perspective view

| ooki ng tFdtef@is 2 vide diewtal theknith. 45 appisaer @ithBSslicing device
ST R  phantom s
' FIG. 47 is a cross section of a slicing device positioned in the

working opening of the FIG. 45 applicator.

15 FIGS. 48 and 49 are cross sections of a suturing device positioned
in the working opening of the FIG. 45 applicator.
FIG. 50 is a side view of the FIG. 45 applicator positioned with a
curve near thé 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 suiuring
mechanism using & thread shuiile that is passed back and forth
across a suction chamber by a hollow needie.
FIG. 55 is a perspeclive view of an alternative embodiment

25 incorporating an expandable spacer and a short helical needle. The
distal portion of the outer efongaied body, or keeper, is shown in
phantom lines to flustrate 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 iooking towards the distal end of the
FIG. 55 embodiment with the keeper shown in phantom lines.



12 FIG 58 is perspective view of an alternative
enbodi nent using a |onger helical needle, and FI G
_58A is an end sectional view along the |ine indicated
wWonzet/@a79558. FI G 59 corresponds to the keepePC&ERS2006/061665
depicted in FIG 58 with th& 5internal helical needle
and the internal tissue capture, excision, and needle
activation conmponents renmnoved and shown in FIG 60.
FIG 61. is a perspective view of an alternative
configuration for the internal tissue capture,
exci sion and needl e activation conponents for use
with a FIG 59 keeper. 10FIG 61A is a sectional view
as i ndi caltled 5B is pargpecyte vaw df Bh germnaiivengmiprsiydert using a
activati : I | 30 i A
ti ssue cgg?iér}gbg‘%% néé&(i:l?%?@ nmgbﬁ%g%éﬁ%nw ée@ﬁ&ﬁ! ggwgéo no
i s a schenalingindicateskin &G fP.t he wor ki ng arr angenent

for need| AEash wﬁé@ F%ﬂ?ég%%@%&fdgéigféaqn %lé.ds%%m{rgme |

di sposed shuttle o _ ) I's a cutawa
v ew of dntegidl elivgt neadieand thedniemaktisgue aapture, Pugision, and

need| e acrtée\ﬂ%tz?dg()at}gngcoﬂ‘éﬁfhe% ﬁf@rﬁoﬁeﬂrar\%_s‘?}%}wﬁ%ﬂd 60,

di sposed shuttl 04 1S a schematic l'ustration
of an andi@r Fhds BaErpeativeaigms pean dieraide sgrficwdipgtior the

the wor kiiﬂgn@nﬁému@!caglfuﬁgge@réﬁtaﬁem@eaa detakibn g%ﬁt?nems

anchori n% bal I oon in I'n the duodenum an
showi ng det¥sa wigt a Fa feeper-osi ng val ve at the

Ry oxi mal @edeh id H8etidhieA& as MbfeRea®PAIGE 61 and Mustrating
schemati cal | ustrate exenpl ary stages of

[ |
gast r opl d@@?%&%ﬁ@r%‘uﬁ'@@"%ﬁwimﬁﬁﬁ ?Aﬂéinahﬁ%%ﬁapture

of the anghuxBBnahieadnes shown in FIG 64. 25FI G
66 IS a P{:jés ective view of the worki r_lrlggngrortion of a
devi ce i r PoISA Sehematip dugiraingdbe yatk ARSREENLIAT

that i ncliidar sishtidhtvigraneeiatag siieaply! disphse@Sniobf FIG.
Ttgmwn). FI.G 67 is a close up cutaway view

Iustratmng the locking bar in the FIG 66 device.
30FI G 63AcGsaIsen andwiy Gow of bn bhémithve shHoflled®vifig@ation for

H l.JSt ' atnieggledaic%{za%{o%n\}%a pull wires for a slidéab!y disposed shutile.
FIG. B4 is a schematic illustration of an anchoring balloon catheter
extending through the working channel of an endoscope and with

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

FIGS. 65A-E schematically iliustrate exemplary stages of a
gastroplasty procedure beginning from the placement of the
anchoring balloon as shown in FIG. 4.
25 FIG. 66 is a perspective view of the working portion of a device 7

‘ incorporating a needle activation mechanism that includes a shuttie
operated by pull wires (not shown).
FIG. 67 is a close up cutaway view illustrating the locking bar in the
FIG. 66 device.

30 FIG. 8BA-C are end views of ithe FIG. 66 device illusirating different
positions of the needie activation shutile to both push and pull the



positions of the needle activation shuttle to both
push and pull the 13 needles across the suction
cavity with the section lines of FIG 66 renoved for
vob 20067919 WO 2007/ 067919PCT/ US2006/ 061665 14 PCT/US2006/061665
DESCRI PTI ON OF | LLUSTRATI VB EMBODI MENTS © For
t he purposes of pronoting an understandi ng of the
principles of the invention, reference will now be
made to the enbodinents illustrated in the draw ngs
and specific | anguage will be used to describe the
same. It 5will neverthel ess be understood that no
limtation of the scope of the invention is thereby
i nt ended. neatlesareasdng eudtionwdvifyurithibe seaibinfinesbl Bils 66
in the deéﬁ{vg r%ﬁpgplnents, and any further
appllcatlons 0 rinciples of the invention as
descri bed herein are contenplated as would normal |y
occur to one skilled in the art to which the
i nvention relates. 10A novel approach to gastropl asty
and ot her nedi cal procedures has been devel oped. This
general approach is described herein with reference
to various instrunents and devices, sone of which
have been devel oped specifically for the
i npl ementation of this approach in perform ng gastric
~reduction fromwithin the stomach wall via the
esophagus. Wil e sone of 15the devices described are
particularly adapted to this procedure, it is to be
understood that commercially avail abl e devi ces and
others known in the art nmay be adapted and used to
advantage in inplenenting the inventive processes
descri bed herein. The provision and use of devices
specially adapted to this procedure may, however,
facilitate its successful 20i nplenentation. As wl |
al so be appreciated and understood fromthe



di sclosure to follow, the instrunents and devices

devel oped for the inplenentation of this approach may
al so be used to advantage for the conduct of other
weeshiog/ad7ofr ocedures. Thus, those novel i nstrupentS206061665
devices are not to be constinued as limted to the

uses therefore described 25herein with reference to
gastric reduction. For exanple, the suturing devices
descri bed herein may be used in formng tissue
plications for the treatnment of GERD. Likew se, the
needl e activati on nechani sns descri bed herein may be
used in other applications where renpte operation of
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devices are not 1o be consirued as limited to the uses therefore described

25  herein with reference to gastric reduction. For exampie, 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 g
needle is required.

30 Devices and technigues for tissue acquisition and fixation, and
methods of using them are described. In general, the gastroplasty
techniques and devices described herein may be utllized for creating a



devi ces on the distal working portion 24 of menber

23. Control assenbly 26 may incl ude endoscopic inlet
port 28 for the insertion of an endoscope (not shown)
wo2@rosmde visualization. Control assenbly 2@&CwaiE2006/061665
further include vacuum conné&ction 29 for connection

of a vacuum source (not 95shown). El ongate nenber 24
preferably has a circular or elliptical cross

sectional area to create an atraumatic surface during
insertion into the body. Di stal portion 24 of
menber 23 includes a guide wire outlet 30 and guide
wire inlet 31 to allow the surgeon to place device 21
overpanguhdmmhmﬁuﬂemhbdhohﬂm,hﬂﬁﬂmﬂh@bmSQwheHom@tpmﬁons
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20 26 is illusirated 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. Gontrol assembly 26 may furiher
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 fo place device 21 over a guidewire
30  which has been preinserted into the patient’'s gastrointestinal fract.
Suturing sections 27A and 278 are provided along member 23 for acquiring
and securing apposed tissue once device 21 has been properly positioned.



needl e head 44 is aligned with the proximal wall of
suction chanber 40. Optionally, an adhesion surface
may exi st between needl e head 44 and 20pusher rod 46
wmzoeneds® t hat needl e head 44 remmins in pl aeer/dBINNeIgs1665
insertion of device 21 andi@articul ati on of el ongate
menber 23. Attached to needle head 44 there is a
suture 47. Suture 47 could be a 2-0 or O nonofil anment
suture, or other suitable suture material, such as
silk thread or pol ypropyl ene (e.g. PROLENE suture,
mar keted by Ethicon, Cncinnati 250H). Suture 47 can
reside in a |longitudinal guide groove 48 of pusher
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ext epbgionsaciithim & Rtilcveorhin figlovine VisudRasartofapbirgisal
suffi ci e{jjt suction to 30draw a fold 52 of tissue 51

i nt oPQFEYY'En chanber 40. Once the tissue fold is
acqui r ed, Ficaptes ycimidtachswihy datadls atthe\satusidg soction 27A. It
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o oA I ey 4 R AR
wel | negdle piesher restfewhishiseriented lepgitugiaatippushithat kg deof
of t REedibABREAL Aligned with the proximal wall of suction chamber 40.
Optionally, an adhesion surface may exist between needle head 44 and
20 pusher rod 46 to ensure that needle head 44 remains in place during
insertion of device 21 and articulation of elongate member 23. Attached to
needie head 44 there is a suture 47. Suture 47 could be a 2-0 or 0
monofilament suture, or oiher suitable suture material, such as silk thread
or polypropylene (e.g. PROLENE suture, marksted by Ethicon, Gincinnaii
25  OH). Suture 47 can reside in a longitudinal guide groove 48 of pusher rod
48,

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 aclivated to cauterize the tissue and
~ create cauterized areas 53 of tissue on fold 52. These cautetized areas 53



Referring nowto FIG 5, the pusher rod 46 is next
extracted fromthe tissue fold 52 and drawn back into
the needl e chanber 42. The result is 15that suture 47
wiemobeenopassed through tissue fold 52. The eOTUBMO6/061665
apparatus 21 may then be witt hdrawn fromthe patient
and the surgeon nmay acquire the distal end of suture
47 by renovi ng needl e head 44 from entrapnent
mat eri al 49. _Having mai ntai ned control over the
proxi mal end of suture 47 throughout the procedure,
the surgeon will now have both 20ends of a suture
that has been attached to the interior stomach wall.
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W tht heiFrIG.i E? Sl%évbjs”aegrtogs rse(%n 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 inciudes
endoscopic channel 54, guidewire channei 55, and orientation wire lumen

25  56. Endoscbpic channel 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 oullet 31 ai the exireme disial
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 fongitudinal alignment on

opposing sides of chambers 40.



The suture needl e |unmen 140 provi des access for the
puncturing device 144 that "is pushed through captured
ti ssue by a pusher rod 146. The puncturing device 144
wazmi/ey@ suture thread 147, and is recei vedPCHUSBOS@1665
recei ving chanber 180 on th® distal side of the
cavity 130. Ranped gui de surfaces 190 are provided at
the entrance to receiving chanber 180. These surfaces
190 are tapered to guide the puncturing device 144
into the chanber 180 once the puncturing device 144
has been passed through the captured tissue. 20The
recei ving chanber 180 is configured to retain the
punct uri ri@efdeim’g cew(takdbor, ahlaieative wrar’rgeamdt o Eturing
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coul d also be oyed r exanpl e
1012insirgpegnis ENORSY/ 0034371) U. S. Appl i cation Ser,

No. 101431@19%?1%& H@edlé?ur@&pﬂ%ﬁéésﬂcéeké \'d?%e punctungg

" Apparatus for gat i ng/ Sut uri ng IVIﬂgy Ti ssues an
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Syst G?r‘f'%?“‘ﬁ-’i@%‘éwﬂzﬁd ; u:tugh pﬁ@tumd\nswge Huisher rod i 45.

App. TREP undi@rmg@v%&ﬂ%’érrfe@% HRREHAL P ﬂﬁ)and l,.\!; éceﬁ%\f’rn
Ser . 11/ 085, 703 (US 20005/ 0165419), and
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t hat g@a@ sORRR3Rb8 afOpRABEd at thB eRRENdOD Ibddihddhdmber 180.
thro&& l%tured ti ssue in an_endoscopi ¢ arrangenent,
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the devi cre;eréwv;ﬁgaﬁmhaerasommg@ed td Rirsin theSourldatri@pt

No. géwce (’angl?)r g\e Riite threac? JI 47) uniil released by the surgeon. As
illustrated, the receiving chamber 180 is configured to have parallel pieces
182 and 184 of a relatively firm, puncturable material (such as leather)
retained in & softer filler material 181 {such as a polymer, feam, or rubber).

25  In operation, the tip of punciuring device 144 wilt 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 io assist in removing the chamber 180
with the captured puneturing device 144,

30 Cther mechanisms for passihg a suture through tissue caplured in a
suction cavity could also be employed. For example, US App. Ser. No.
10/275,521 {US 2004/6034371), U.S. Application Ser. No. 10/430,071 (US



The sectioning device |unen 150 provi des access for a
sectioning device 152 to slice a thin layer fromthe
ti ssue (not shown) that has been captured in the
waumbianomwavity 130. As illustrated, the sectPOIWUS2086/061665
device 152 includes a wire1®oop 154 that is di sposed
about the periphery of the cavity 15130 such that,
when a fold of tissue is captured in the suction
cavity, it passes through the [oop 154. Optionally,
the | oop 154 can be received in a retaining recess
(not shown) in the wall 131 of the cavity 130. Wth
the captured ti-ssue inside the |oop, the sectioning
devi 2&0:1628&535)&'3{9(1 “Appgratub idrhdgaiigBulLiiag piving Tisduey and
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20  sectioning the tissue. The wire loop 154 can include utilize high frequency
~ or electrical current to facilitate slicing through the tissue. Altemaltively, the
seclioning device could be configured as a straight wire, a blade or other
cutting means suitabie Tor 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 fissue portions {0 be joined so as 1o 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 intertor-Tacing 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



resul ting sectioned area 153 havi ng exposed subnucosa
that would result fromresection along line 100 in

FIG 10 once the tissue has been rel eased fromthe
woan/g6791%hi | e t he boundary between nucosa anBCT/US2006/061665
subnmucoas is not uniform &hd injecting the tissue

will typically cause it to swell (Le. 10Oedemm),
orienting the sectioning device relative to the depth
of the cavity so as to section about 3 to 4 mm of
captured/injected tissue, should be suitable for many
patients. Wile it is believed that sectioning into

t he subrmucosa is particularly advantageous, it may
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An additional use for the injection needie 162 is to assist in fixating

the capiured 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 ior receiving the injection needie 162. During use,
the injection needie 162 can be pushed through the capiured tissue and
info the recess 162, and in this position can serve o assist in holding the
captured tissue in place. Alternatively or in addiiion, the suiuring needle

30 147 and/or the vacuum provided via line 145 can be used {o provide
fixation during the tissue sectioning.



a diameter of around L cmin width. It is to be
appreciated that the | ocation of the sutures al ong
‘the anterior and posterior stomach walls (which are
Wwhaee7/dé7a¥n t oget her) determ ne the endi ng di EBFUSR006D61665
the partition. As explainedlnore fully below, wth
the el ongated body positioned generally at 10the

m dl i ne of the stomach (e.g. against the |esser
curvature) the angular orientation of the suturing
section may be set to establish the desired relative
| ocati on of the sutures. Referring to FIG 12,
the procedure to create partition 80 begins with a
gui dewi r eReBringswwt led16Bah2 andil 3, \devise @d dghpiefezably used to
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Once device 21 is located within the patient's stomach 80, 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
jumen 56. Orientation wire 70 is of sufficlent rigidity (or controllable to have
sufficient ridigidy) to cause the device to conform to the lesser curvature 83.



Wth the device 21 in place and aligned al ong the

| esser curvature 83, the suturing sections 27A and
273 are used to attach two sutures, one 10in the
vemewrA@p1dwal | and another in the posterior waCT/U§I006/061665
the stomach. Referring to PEG 14 which shows
overhead views of the stomach | ooking up fromthe
pelvis, device 21 can be seen in its initial position
with device centerline 1 00 corresponding to the
centerline of the stomach, i.e. facing neither the
posterior 84 nor anterior wall 85 of stomach 60.
Because the 15suturing sections are di sposed at
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st ongafterme t%mafallql jo 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. 18). Once device 21 is in
position, suturing section 278 draws in a section of tissue from ihe posterior
30  wall 84, cauterizes the tissue surface, and atiaches a suiure.
As shown in FIG. 12, once the two sutures 47 have been passed
through the poriions of the anterior 85 and posierior wall 84, the device 21



10w Il require a series of sutures (e.g. 8-14) in a
stitching pattern such as depicted in FIG 19, with
the pairing of sutures that are tied together and :
wobkmedsondi cat ed by the connecting lines (i.eCTBSk@6/061665
B, Eto D etc.). This serizds of sutures can be
created by repeating the procedure nultiple tines,
with rel oading of each suturing section (27A, 276)
and repositioning of the 15device 21 between
iterations. For exanple, in the first iteration
sutures A and B woul d be attached. Device 21 would be
axially slid up.orientation wire 70 and the procedure
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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



the |l esser curvature 8350 as to have the surface
portion 172 that is closest to lunen 170B in contact
with the | esser curvature 83. Likew se, when the
wiewiocec™® rot ated posteriorially as shown i n PENGS20/061665
an orientation wire in lum@A 170A is activated to
provi de the desired curvature of the device. 15Wth
reference to FIGS. 40 and 41, one mechani sm for
rotating the device is by manual |y graspi ng and
rotating the proximal portion 901 that is extending
fromthe patients nouth. The body 23 can be
constructed of appropriately stiff material such that
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I N phageiefndith afd a head strap {not shown) attached to either side of the
bite block 200 will be wrapped around the patients head to further secure
the bite block 900 in position. The bite block 800 may be used to

25  accommodate both the efongated body 23 used to perform the sur_gica!
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 block o keep the proximal portion in position.
Alternatively or in addition, the bite block 900 can be configured o 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 803, 904




10addition to the orientation wires, an alternative

mechani sm for aligning and orienting the el ongated

body 23 along the | esser curvature can be used. For .
Ve awphe91va series of suction ports may be pr @¢IrAEZ06/061665

al ong that portion of the B8dy which is to be in

contact with the |esser curvature. A suction force

may then be applied to these ports to draw the body

agai nst the 15| 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 thus they woul d operate independently
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applied to each line individually.
Itis to be appreciated that one purpose of the distal anchoring
seclion 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 23, the distal section 24 may be provided with means for
enhancing anchoring, such as retractable wires 212, inflatable balloons
210, and/or a magnetic material 214 that cooperates with an extemal
30 magnet {not shown). As illustrated, thase 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



to receive an endoscope 300, for exanple a 5mm
endoscope, and the endoscope 300 ‘may be used to guide
the distal portion 24 into position. In 10this

v rangement , an endoscope | unen 310 i s provi GEA/USPOC6/061665
portion 24 with a visualizadfion port 305 (or
see-through closure) at its distal end. Wen inserted
in the lunmen 310, the endoseope contacts a stepoff
315 at the distal end and, while al so using the
endoscope for visualization, the operator uses the
endoscope to push the distal portion 24 through the
15stomach and into the pylorus. The detail in FIG 24
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donser t i orA usaful aspeet of the devices described herein is thelr ability to be

distally anchored while the suturing section operates on the stomach walis.
FI1G. 25 illusirates general dimensional aspects that assist in this
ifnpfementation. The length L1 is the length corresponding to the distal
anchoring section, measured from the distal-maost portion of the suction

25  chamber of suiuring section 127 to the distal tip of the anchoring section.
This length L1 will generally be in the range of 10-20¢m, for example about
15em. Thickness T1 refers to the diameter of the suturing section, and this
wili generally range from 15-20mm. The distal anchoring section wifl

_ typically include a iaper down fo a thickness T2 of about half the thickness

30  T1. This taper may be used io occlude the pyibrus. The distance L2 from
the distal most portion of the suction chamber io this taper may be in the
range of about 0.5 to 2cm. The portion of the distal anchoring section that



Turning now to FIGS. 26-28, a variation on the
suturing section 127 illustrated in FIG 7 is

depi cted. Suturing section 327 is identical to
VeQIR00T/HaTEN95 secti on 127 except that the needl ECTAYRRNG6/061665
140 and the receiving chanBér 180 are provided in a
renovabl e shuttle 400 that is slideably received in a
shuttle lunen 410 of the device. As shown in the top
view of FIG 27, the shuttle 400 has an openi ng 440
that aligns with vacuum cavity 420 when the dista
portion of shuttle 404 is positioned in the distal
portion of shuttle 10l umen 410.- Rounded shoul ders 416
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ext erfth@dn ﬂ@\%vaﬁn%g itis to be apprecnateg ‘iaha% one or more of the

sectlonmg lumen 150, the injection lumen 160 and even the vacuum lumen

25 145 can be integrated into the removable shutile 400.

When the vacuum lumen is included in the removable shuitile, a
positioning device 455 can be configured to have an elongated siot 450, as
depicted in FIG. 29-30. In this variation, the removable shuitle 460 will
contain all of the operative mechanisms for suturing, as depicted in the

30  cross seclion of FIG. 31. In use, the shuitle 460 can be positioned
anywhere along the longitudinal length of the siot 450 to position a suture.
To assist in Jongitudinal positioning, the proximal portion of the shuttle 460



the rel ative di nensions of the device, the operator
can then determ ne where along the slot 450 the
shuttle is positioned. Alternatively or in 5addition,
B0 o@g/eram be provided on the shuttle 460 or iPCTIISR006/061665
| umen of the device 455 to28id in positioning. For
exanpl e, a series of extension nenbers (not shown)

can be attached to the distal end of the shuttle 460
to control how far into the |unen the shuttle can
extend. In other words, a | cm extension nenber woul d
maeke the shuttle stop lcmfromthe end, a 10 2cm

ext ensi on nenber woul d nmake the shuttle stop 2 cm
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thread to multiple tissue sites. The general approach of the Swain device,

~and o_f oiher known devices of this type, is to configure the suturing section
30 asatypeof sewfng machine, wherein the suture is carried by a thread
carrier that is passed back and forth across the suction chamber by a
holiow needle. Aliematively, instead of capturing the thread on the far side



FIG 34 illustrates a useful suturing pattern when a

sewi ng nmachi ne type device is enployed. For ease of

illustration, four folds of tissue 710, 10720, 730,
W07/06TB1%each on the anterior 85 and post eri @ETNARI0&/061665

84 are illustrated. HoweveZ?it is to be understood
~that the folds of tissue depicted in FIG 34 are each

created by the suction chanber at the tine the suture

i s passed through the respective tissue fold. In

illustrated step 1, the suture shuttle (which carries

the suture thread) is passed through fold 710 on the

15anterior wall 85 froma proximl to distal
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FIG. 38 shows a still further variation of useful suturing patterns. The FIG.



15153. Referring to FIG 43, in alternative

i npl ement ati ons, the stonmach walls may be prepared
(i.e. cauterized or abraded, or alternatively
woewot/anieid or renmoved) in a pattern resenbl i n@CEUSLO06/f51665
153a. In the illustrated iApl ementation, the strip

153a corresponds to the upper generally constant

wi dth portion of the partition, and an isol ated spot
20portion 153 is forned to create the narrower distal
portion of the partition. In further variations, the
strip can be angled so to forma taper.

Referring to FIG 44, one nechanismfor creating the
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Referring to FIG. 44, one mechanism for creating the strip 153a of
prepared tissue is with device, such as device 850, which has a cautery
surface 955 in the shape of the desired sirip 153. In use, suction is applied

25 through vacuum holes 957 on eiiher 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 variaiion on a surgical system
for performing gastroplasty is disclosed. In this variation, the surgical

30  system includes an applicator 960 that is inserted into the patient’s stomach
and aligned along the lesser curvature. The proximal portion {not shown)
can be secured to a bite block at the patient’s mouth, and the distal portion



portion of the anterior and posterior stomach walls
to prepare themfor being joined (e.g. so as to
- expose subrucosa). The slicing device has two
WO 276y portions 971 for formng strips of POANER®H61665
ti ssue on the anterior and3posterior stomach walls.
Each slicing portion 971 has a cavity 975 with a
series of vacuum ports 978 and injection needl es 980.
The injection needles 980 are all coupled to a common
injection lumen 982 and a conmon vacuum source feeds
the vacuum ports 978 via a series of 20vacuum | unens
976. When suction is applied, tissue (not shown) is
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990 | NReLihPAohiAbh Wl BB eHciATorth 971 has a cavity 975 with a
series of vacuum ports 978 and injection needles 980. The injection
needies 980 are all coupled to a common injection lumen 982 and a
comon vacuum source feeds the vacuum poris 878 viaa séries of

20  vacuum lumens 976. When suction is applied, tissue (nof shown} is drawn
into the cavities 975, and the force of the suction causes needles 980 io
punciure 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 eyén distribution of fiuid along the

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

A wire 972 extends across each cavity 975 and has an enlarged

head 962 s!-ideab!y received ih 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. '



applicator 960. As illustrated, the suturing device

is of the type that enploys a longitudinally operable
needl e, but a suturing device having a

VE0 pwdg7erent i al | y operabl e needl e coul d be u®€d/US2606/061665
Suturing device 990 includé8 a vacuum | unen 994 for
drawi ng a vacuumin cavity 992 and a 10 needl e | unen
995 for driving a suture through the tissue captured

in cavity 992. A renovabl e needl e capture chanber 996

Is provided on the distal side of the cavity 992 to
capture the needl e and/or the suture once it has been
passed through the tissue. As illustrated, the
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illustrated in FIG. 51, which shows in cross section the distal portion of

suturing device 920 engaged with the applicaior 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 291 and receiving chamber

996 and deﬁngs a receiving opening 997a. A caich 964 is secured at the



Suturing section 220 includes a tissue acquisition
cavity 222 to which 10suction is applied by vacuum
line 145, an injection needle |lumen 160 and a
wezortd7er device |unen 150 (or alternative tR€T/US2606/061665
resection may be via 160 afd the injection via 150).
Referring to FIG 52, a tread shuttle 254 having a
suture thread 246 attached or enbedded therein is
contained in a hollow needle 240 in a needle |unmen on
the proximal side of the cavity 222. On 15t he di stal
side of the cavity, an entrapnent section 230 is

provi ded for selectively capturing the thread shuttle
245 &ﬁaml |eed ai extends an e inthkordiugac ofsippicandr 3d0eantaexidangs
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shut %sl rgtamed 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 shuttie to the distal side, the distal tip of the holiow nesdle 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 o improve the frictional adhesion.



245, and the needle 240 has a distal slot 243 for
accommodating the free end of the thread 246. The
entrance 238 to the entrapnment section is al so
wapmer/edewo facilitate snooth insertion. O hePCT/US2006/661665
mechani snms for hol ding the3hread shuttle in place

(i nside the 10hol |l ow needl e and/or in the entrapnent
portion) nmay be utilized in place of or in addition

to the friction fitting described above. For exanple,
magnet s, shape nmenory materials or nechanical | atches
can be used to supplenent or replace the friction

pads on the thread shuttle and the inside of the
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si mul t aneousl %&wqt successively activated to pass

sut uPLEEPRAGN may e qrppleyaddr theeay a@ﬁﬁ’f‘iﬁ%om ® the.
el ongaéditely pedvidiheavadnitic force used to capture the thread shuttle.

\/\1320%73{"% 79? %)?gn% elaglsnS ér?t?a%/rrg)e(an% %%ghamsm may be constructed from a
20  shape memory material that selectively engages the thread shuitle when
heated, for example by an electrical current.

A variety of other suturing arrangements may be advantageously
empibyed for joining the anterior and posterior walls, and reference is made
io the alternalive patierns depicted in U.S. Ser. No. 60/757,694 filed

25 January 10, 2006 and the use of one or more curved or fransverse needles
therein, for exampile for the joining of excised strips via a continuous thread
in an ascending corkscrew patiern. 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 1o be simulianeously or successively activated to pass sutures

through tissue that has been capiured in the elongated suction cavity.



35 Such an arrangenent would allow nmultiple sutures

to be attached in a rowwith a predeterm ned spaci ng.
Referring now to FIGS. 55-57 an alternative

vawbodberet | ncor porati ng an expandabl e spacerrCand2@6/061665
short helical needle is deppcted. 5An el ongated body
or keeper 501 has a wi ndow section 505 for allow ng

t he wor ki ng conponents, in this case device 520,

access to the stomach walls. Device 520 includes a

pair of elongated suction cavities 522 for capturing
tissue via suction applied to ports 523, 525 al ong

the bottom and sides of cavities 522. A suction |unen
526 @Jo’h\eﬁara‘sramgmeum@m dilew Admpid Sudkrds f26e serches i ©row
allocate t vacuug%ﬁressure to the ports 523, 525.
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Nitin e engagl ng surtaces of lers

need|t@e dedcarads Hastraled mepdia SRAddeadve Cﬁ@yieteehehcai turns
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roll ers 555 and needl e 30An endoscope 300
ext er?é‘ga'i’ff?élfg'ﬁX'Wﬁ@’ Ke E‘b@@thB@PtW“@M §’(§1b@25@5ld predictable

paih of the needie 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. |n addition

25 o orinplace of conventicnal needle materials, fo enhanced workability, the
helical needle 550 may be constructed of a superelastic maierial, such as
Nitinof, 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,



and exits through opening 502 distal to w ndow 505

and nmay be used to visualize the procedure and spot

i ssues that may develop. As illustrated, WO
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catch 570 extends through Banmen 572 of device 520 and

may exit at one or nore openings 574 to address

probl ens that m ght be so identified, for exanple to

address snags or to pull any necessary slack in the

suture thread. Alternatively or in addition,

instrunents (not 5shown) may be inserted through the

wor ki ng channel of the endoscope for this purpose.
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coaxial with the axis of -the keeper
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Init to be appreciated that, as illustrated, the axis of the helix is
. generally coaxial with the axis of ihe keeper 501. Offset configurations and
20 configurations wherein a portion of the helixal path extends outside the
outer dimension of keeper 501 are also contemplaied. Generally useful
confugrations will typically involve the‘ axis of the helical path residing within
the local outer dimensions of the keeper 501.
Additionally, as illusirated, side suction poris 525 are located in
25  cavily 522 on the same side of {i.e. below) the resecting plane defined by
the excision biade 535 as are bottom ports 523. As a resul}, as the
captured tissue is éxcised, ports 523, 525 may both be beneiicially used to
retaining the excised fissue, 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, or in

addition, side poris 525 may be located above the tissue excision plane.



Additionally, as illustrated, side suction ports 525
are |ocated in 25cavity 522 on the sane side of (i.e.
bel ow) the resecting plane defined by the excision

v adeo@8B as are bottom ports 523. As a resulPCI/GE83006/061665
the captured tissue is exci3sed, ports 523, 525 may
both be beneficially used to retaining the excised

ti ssue, but their usefulness in retaining the

unexci sed tissue is substantially reduced. Placing
the suture before or during the 30excision is one
mechani smto address this issue. Alternatively, or in
addition, side ports 525 nay be | ocated above the
tissue exii as$t‘rgriumihawatiaﬁo’679ige ports &re o8 irld tiskue bftion
vari at| | ort re . above ft tissue excjsion
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an enbodinent simlar to that depicted in 10 FIGS.
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activation shown in FIG. 62. The tissue acquisition and sectioning
cemponents of device 350 operate identically o those of device 520 save
25  thatthe excision biade 370 is operated by puliing a pair of cords 372
attached to.the outer edges of blade 370 rather than pushing a centrally
mounted actualing rod 540.
The suiure 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 shuttie 360. Referring to

FIG. 62, rods 368 extend through lumens 358 and are coupled to rollers



25t hat the excision blade 370 is operated by puffing
a pair of cords 372 attached to the outer edges of

bl ade 370 rather than pushing a centrally nounted

WO eribsme rod 540. The suture activati GUTES2006/061665
device 350 is provided by &8shuttle 360 slidably

di sposed in device 350. The endoscope |unen 503 and a
pai r of 30needl e actuation |unens 358 are provided in
the shuttle 360. Referring to FIG 62, rods 368
extend through lunmens 358 and are coupled to rollers
38 364 which drive needl es 368 and 369 back and forth
across the suction cavities. In place of

rol | 64, whiehediivesnemees 1368 adi 369 bdcibaniiofh @ciogs te suction
acro§% gge suction cavities via pull wires 484, 485,
486, ¥4 depicted with 5respect to device 480 of
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Ok hator ¥ LR BRIk U B e
ber f 8¥radieg thspugh the working channel of an endoscope and with the
anchoring balioon inflated in the duodenum and showing detalil of the self
closing valve at the proximal end of the catheter.
FIGS. 65A-E schematically illusiraie the performance of a
gastroplasty procedure. The procedure begins with the placement of the
20 anchoring balloon 562 via the working channet of endoscope. The
endoscope is withdrawn leaving the balloon in place and the keeper is
backioaded 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 batloon 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
partions, which is shown in FIG. 65C in a proximal io distal direction. The
30 tissue is excised afier an epinephrine injection, and then it is released with
the sutures attached. The position balloon 545 on the keeper 501 is
deflated and the working components (e.g. the tisstle acquisition and



gastropl asty procedure. The procedure begins with the
pl acement of the 20 anchoring ball oon 562 via the
wor ki ng channel of endoscope. The endoscope is

wé tdadoaory | eavi ng the balloon in place and t hr€ThSe@si61665

i s backl oaded over the pro¥Pmal end of the catheter.
The endoscope is then inserted through the keeper.
Under visualization of the endoscope and with the
assi stance of the expandabl e positioning balloon
and/ or the 25anchoring catheter, the keeper is
positi oned agai nst the |esser curvature and captures
portions of the anterior and posterior walls in the
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Referring now fo FIGS. 66, 67 and 68A-68C, the working portions of
25  adevice 700 illustrating an alternative suture activation mechanism is
depicted. Device 700 includes curved needle 702 actuated by shuttle 708,
(As illustrated there are iwo needles 702 but it is to be understood that a
single needle or an airay of needles may be utilized) Pull wires {not
shown) are attached to rod 712 and used to move shuitle 708. The pull
30  wires exiend 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 iravel of shuttle 708. More specifically, as the operator pulls



20section. Alternatively the blades or excision wres
used to excise along the length of the channels nmay
begin or end its path by cutting the arch. For
vexznopbe9t wo bl ades can act together as one POTRISL006/061665
the arch portion and then 3plit and follow their
separate paths in the elongated cavities. Referring
nowto FIGS. 66, 67 and 68A-680, the working portions
of 25a device 700 illustrating an alternative suture
activation nmechanismis depicted. Device 700 includes
curved needl e 702 actuated by shuttle 708. (As
illustrated there are two needles 702 but it is to be
unde psixtwalytdndbe auls wirglirelumeedie, shuttRvodreedived a rotational

need 1li,zed) Pul ( shown) are
el e Bkl S oo S5 Rl Rl Hhnd
pul | afflisiire theeaiteindutnbn Gag bullssnetie 7028 a taGntemndkareh
IuneB SRS i nto channel 732, which, in conjunction
“%g Eounds of recess 724 generally define the

di r ect i orSiofittet 7o/ lcondinsiad tlbe sBRBtivabemgaged with either end
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di st 3 ser?éage shuttie 708 from needle 702. Shutile is then iree 1o be engaged
20 with the other end of needle 702 (e.g. moved from 68B to 68C).
In typical operation, device 700 is inserted through an applicator

{e.g. applicator 960) and anchored in position via a anchormg device (e.g.
balloon catheter) inserted through lumen 727. Once in the posmon of FIG.
68A, tissue from one stomach wall {e.g. anterior or postenor) is acquired in

25 cavily 718 via suction applied through suction fumen 725. infusate is
injected info the acquired tissue (n'ot shown) vig lumen 726 and needles
722, and tissue is excised via an appropriate cutling device guided in
excision siot 719. While tissue is acquired in cavily 718, shutile 708 is
operated fo push needle 702 through the acquired fissue to the position of

30 FIG. 68B. Locking bar 734 engages slot 705 to hoid needie in position, and
shutile 708 is transferred to the other side of needle 702 (as per FIG. 68C).
Shuttle 708 may then be used to pull needle 702 entifely though cavity 718



15by spring 735 and engages with slot 705 to | ock
needle 702 into its relative position of FIGS. 68B
and 68C. Wth | ocking bar 734 fixing needle 702 in
WORINGHI FI G 68B), the wire in lunen 729 nmBETHB2006/061665
pulled with sufficient ford® to overcone the
retaining force of the ball detent and thereby

di sengage shuttle 708 from needl e 702. Shuttle is -
then free to be engaged 20 with the other end of
needl e 702 (e.g. noved from 683 to 680). In
typi cal operation, device 700 is inserted through an
applicator (e.g. applicator 960) and anchored in
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Shuttle 7 then be used to pull needle 702

entirely erm abaye; pYe gadot gsuture is attached 1o needle 702 via
2007h8led 939 P &H&&Qﬁéﬁﬁé éﬁﬁre“éaqerﬁiwﬂoﬁuhaﬁy bihgadaslice

.end of needle 702 is entirely through tissue and into
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- ﬁndssﬁfalb@b%sher. Then, once the tissue has been placed in suificient
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 knotiing elements and
devices useful for installing the same are shown in US 5,755,730 and US
30  5,648,861.
As illustrated and described, the needle punctures tissue in the
same direction each time (i.e. clockwise as per FIG. 68A) and thus is



15sutures may be organi zed outside the patient, for
exanpl e via nounting on a plastic plate (not shown)
havi ng appropriate coding (e.g. color, nunbers,
WQrEheEy19%t o i ndicate the rel ative position oPCTRE2006/061665
respective sutures. Device4Z00 is then withdrawn and
t he operating surgeon can obtain the renmaining ends
of the sutures fromthe needles 702. Appropriate
sutures are then 20tied together with a knot or
knotting el ement (not shown) which is advanced down
to the tissue level to bring the tissue sections
together. Suitable knotting el ements that can be used
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As illustrated, device 700 does noi show a separate endoscope
fumen, but it is to be understood that if it is desired to have an endoscope
extend disially through the illusirated portion of device 700, a separaie

~

25  endoscope lumen may be provided. Altemnatively, 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 1o 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 oiher devices.



As shown in FIG 67, |ocking bar 734 includes a
recess having two different stages or depths. The
shal |l ow recess 736 is sized to engage into 15the
wooki/ngewl ot 705 of needl e 702. As expl ai ned PEBB¥E006/061665
to unl ock needle 702, bar 4¥34 is pulled proximally,
and deeper recess 738 is sized to 'accommpdate the
mai n body of needle 702 in its unlocked state.
Because bar 734 is biased proximally, the transition
regi on between recesses 736, 738 nmay be used to apply
di stal pressure to needle 702. This distal 20pressure
may serve to assist -in keeping needle 702 in
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The EE&.‘Q@Q may i nvolve capturing an anterior portion

of the stomach wall with the fjrst suctiqcin. ca\(ﬁtéiiandqd
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suction cavity and a l%/lcgg a second suture thereto,
and thedanaih@f 91@]‘%"?@ 4%st and second sutures

hpget her phOelbRidtel Bedyhe be @sedittocclude 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 1o ptug the lumen once it is created o check for leaks i_n the

25 searn. _

Prior to drawing the sutures together the captured portions of the

. stomach walls may be partially excised, for example via a cutiing 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 | esser curvature of the stomach by any of the
vemgihooe7ay and/ or orientation techni ques descriclyam2006/061665
herein. Preferably, though4mot essentially, the
anchoring is via a balloon catheter with desired
15orientation inparted to the device via tension
applied to the ball oon catheter. The wor ki ng
menber may be slideably disposed within the el ongated
body capture the stomach wall portions through at

| east one opening along the I ength of the el ongated
body. 20Whe! ledsahapeaibesm disnibsenmja heval Mdcbfoﬁ}bﬂimgiﬁomb@]
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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



10portion of the stomach wall with the suction cavity
arid excision device, then joining the excised
anterior and posterior wall portions. Infusate may be
wonoeueedost o prepare the tissue for excision BGEUBI0AG061665
or pronote healing and the4suction may be controlled
across portions of the cavities. During sone or al
of the procedure, the el ongated body may be oriented
al ong the 15l esser curvature. The excised anterior
and posterior wall portions may be joined with a
plurality of sutures applied to the captured and
exci sed anterior and posterior wall portions to
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enpl GykEng Maybaiont gpn@fglkhqhﬁaipﬁg'l P&aé(mgasn axis inside the

20  working poriion of the elongaied body and it may be in a distal to proximal
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 etongated body adapted 1o be inserted 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 elongaied body, ihe at least one
working member comprising at feast two lissue 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.



What has al so been described is a novel nethod for
joining stomach walls to reduce the interior volune
of the stomach utilizing a surgical systeminserted
Womwtde7ee st onach via the esophagus. The sy@CEMRSHEY061665
i-ncl ude an el ongated body HKaving a proxi mal end
extending froma body 10orifice and at |east one
wor ki ng nenber operably associated with a working
portion of the elongated body, the at |east one
wor ki ng nmenber conprising first and second el ongat ed
suction channels and a helical needle suturing
devi ce. The procedure may involve capturing an
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proxl"’ﬁﬁle end extending fromthe patient while a
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the \éﬁreronggte%%ody cgnsgtrrﬂ(é{eﬁ%nﬁ%n%hged to be inserted into a patient
with a proximal end extending from the patient while a working portion

25  thereof is disposed in the paiient, wherein the working portion comprises ai
least one side disposed suction cavity for capiuring tissue; at least one
suction lumen for supplying suction 1o ihe cavity; at least one curved needle
for placing suture through the tissue capiured in the cavity; and at least two
lumens receiving means for actuating the needle. The means for actuating

30 the needle may be a roller(s) or pull wire{s). The working poriion may

further include a positioning lumen for receiving a remevable positioning
device (e.g. balioon catheter or orientation wire), an infusate lumen for



5| east one suction cavity for capturing tissue, at

| east one suction lunmen for supplying suction to the
cavity, a positioning lumen for receiving a balloon
W ee919posi ti oni ng device, and at | east on8CHEEHINE061665
for placing suture through4the 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 10t hat the working portion can be
inserted over the balloon catheter when the ball oon
isinflated in the patient. The working portion nmay

al so include at | east one cutting device for

sect 'U@Weﬂ@g% ilRRkd oaiRsed cApigret! irsBieaucikypt eaviyl dnd/dr Aeutting
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| for deljvering.
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ot PhR3Eo R ol he S FREfRbS S id Afpaihid el

t hr owghertidtividweilkiongs poktegratedSdwbe.or al | of the

20a: spostip? et rEerlBh g Ped it P oo cRtn Rl e

or al@r@ﬂn.cjsﬁrmgnmgamgmsb@ﬁon, the Bhae iedetansidsestas
g gﬁgfgggglwg%a@ R ko Bilcfta R ) GO b fimBihs have

i nsebbenshoviroaad Peeciibed, awd Bih changesxéanivalenisl asdireetificagons
fro he pati.ent ' ' i ; -

o spSEoRE W wiBbFpin R fREhoAN e Bokrch S0
conpbegesteatd] Anyg exgarinaiisl expripenta exeuptasod exaeiimgntal
for ' [ : 4] or
R U U o AT
e edireefiion widghiody raitacensidered dmitinger residgive yalpregasd o |
int IR RYS _ | : v

rmans GREN soBBS Rl a8k ot IRARS sl proot o
act ufiniing sBGachkeeraivdsl Meanklp fiehes enbancernsiprsianding qf the

W e%)?ésenﬂ_it%@?%hiﬁnpg? Rtk ARG BYinditthé BRIschiiRlaien # any

posi t1oni ng Tunmen r receiving a renovabl e
posi wayrip sachidepwe meshafisrp af PRASAIG IR, figging. Thus, the

Hhor  BelsTonts BByl e RB AR el Rl B oL

to tirdeipestedis e ssopher WisdTYesHOR BANE PP '?ﬁ?/ta?fetaf? Itis

cut t k@B understood that when words such as *a*, “an”, and “at least one” are
used, there is no intention fo limit to only one item unless spegcifically siated
to the contrary. Furthermore, when the language “at least a portion” and/or

25  *aportion” is used, a partion 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 inconsisient with the
present disclosure as if each were specifically and individually indicated to
be incorporated by reference and set forth in its entirety herein.
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device for sectioning a portion of the tissue
captured in the cavity. The el ongated body nay

i ncl ude an endoscope |unen, and the endoscope | unen
may be separate fromthe working portion or it may
extend partially 5into or wholly through the working
portion. Some or all of the c®nmponents of the working
portion may be slideably disposed in the el ongated
bokiyatés ¢lhsedigdi vi dual ly or as an integrated whol e.
Wil e the invention has been illustrated and

descrihed iy g&tdh for ferfoRfing AR A bRIEH0! NY

description, t'he sane is to be considered as _
10i | | ustekmigeted dody defining st eidsistane linmei hnd adpead. to Galinserted

certai n enbadi.nents have been shown. an escribed, ‘

o b e S RAT e T P Gis AEE R SRSHR NS PSR B haboay
C QB cMvhilE B v&dimgjohidn i9fin thaetdnineah&@BindBs elolbg portion is
herein are desired to be protected. Any experinents,

e ppeiinAkataalistabendgiidhe basty: experi nental resul ts

provid her ej i - ' [ Q

Phe. pr abisat 0Bt Pl alie? B9 kBB phisioH b Ehhtg Hogpen

| iwalltpoRgormarwhiRshe Wolkivg puttioh i§ @ga¢ ctofmacli;ne i nventi on
scope. Further, any theory, nechanism of operation, .
pr oof , 2BEXFIFIAAIIRYICE Pasidencdp epprsing Hiea i side walls ehide suction
e B -
A6 UGS b Y DPodtfurk Bl Al Sl p @Ml e
watpntaoh swalitzotab o pyoduoeahexposed tifsuogetiod iothe sfoneoh;, andr
finding. Thus, the 20specifics of thi escri ption

and t ha SHFIAE Heyica FamPHYEs aHswt an%?ed@‘e%r ﬂleléy%sée'@_ae to the
t Gtolrlatth bo b aboRPtRe Rkpdsl $isdiRYERIINGD b&%léc@&i&agﬁ:%iﬁbﬁ ith
thereof. It is to be understood that en words such
asgnothér, expaged tissulsettion toeakich drieto rjeingded, there is

no intention tolimt to only one item unl ess
specifically stated to the contrary. Furthernore,

when the | angsapfemalf cla@adtwiterdiafihd Hios@pe hether?Rrmmates
portion" is used, a portion and/or the entire item

neistably ip pe seduscomm exal hgle indhe opigbburase b, bods et isproximal
apnd t ent pligations cited in this specification
aﬁamﬁg¥§?ﬁn$§§%$ﬁ%ﬁgted by reference to the extent

not inconsistent with the present disclosure as if

each were sgecifically and individually indicated to .
be i ncér por dheaywgm ofelein goehessin thegndpgropp ek hpleds proximal

e{g&lgg{]%gr%%ﬁgis tionAt%w at is clained is: 1. A

system performng gastroplasty conpri sing:
an el ongat ed body defining an endoscope | unen and

adapted to inserted into the stomach via the .
esophagus W-Lfﬁ%sww&fpw%ﬁlﬁr@szﬂ&%%ﬂﬁc% s Qolﬁawlstal fo
Ofefak R8s lsBetthNOiKL NG portion is in the stomach
wherein the working portion is proximl to a distal
end of the body;

5. The system of claim 1 further comprising means for aligning the

working portion along the lesser curvature of the stomach.



at | east one suction cavity in the working portion
for -capturing stonmach wall portions while the working
portion is in the stomach; an exci sion device
positioned in opposing slots in side walls of the
suction cavity for excising a |ayer of captured
stomach wall tissue mﬁthout4%enetrating t he stomach
wal | so as to produce an exposed tissue section in
the s6.omachhe gystbm of clainal syBus orf dbeicneheorpr iisi ayl
at | east. one . eedl 0 pl suture to .
Sontantiop SRaBRTdhe Al oAl Bod bR ot it bBBnginay
rill@a&didsn apposition with another exposed tissue
section to which it is to be joined. 2. The
syst em of cIa|n11 wherein the endoscope | unen
term atesfi st N a d exit.haole in th
out er}?sur f age % en% ﬁfd%%ly’ fﬁag | ?O‘EP%’*’Q‘H th?re . #rﬁt and

scshdbucting cfitiédendané it least one néedlelineludysi Eéﬁdaf ne@ldRl. M
2 wherein the endoscope exit hole is proximal to the

at Ieast one suction cavity. 4. The system of
| ai t ' t
the ob 1 eatte SnshlSe ARHRS SRR MOl Befdhe Bl O,

afpeadatiowhtdriat.t her conprising nmeans for aligning the
wor ki ng portion along the | esser curvature of the

stomach. 49 6. The systemof claiml1, 2, 3,
4, 0orgs m‘?ﬁ@éﬁteﬁx@@f @lalﬁ{ € Wk t&%&ﬁ%@ﬂ%@n&ﬁ%h@& a
cavities and the at | east one needle | | udes two

wordgirt andithafitsy ambsacaid suchier dhesics are definedron Tverksysmember
f,elabm1, .2, .3 . or wherein there are first and

@'@@@H@lﬁﬁ‘%q lﬁ‘ﬂhfi:g’\‘?ﬁ{‘?%go B the at least one needle

i ncludes a helical needle. 8. The system of

claim7 wherein the helical needle includes

su per K. ast The srstear plaglaim 9 whereipthehiglical yngedienisairiveh &y wollers

k|n portion includes a w ndow and
?%%‘fbfﬁ? gmgecon suction cavities are defined on

a wor ki ng nenber slldably di sposed in the working
portion. he systen1of claim9 wherejn the

hel i chl- neben @Steén @f‘??l%@h 0y 35 1 9rey Wherginrthegxneyed fisue
ofikd ﬁ%l(ﬂ%ggﬁ and the at least one needle is advanced through the stomach

tissue in a direction transverse to the elongation direction of the exposed tissue via

at least one pull wire.

12.  The system of claim 11 wherein the needle is releasably coupled to
a shuttle and the shuttle is actuated in a direction not parallel to a longitudinal axis

of the working portion by the at least one pull wire.

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 adapted for
engagement with the bite block.



11. The systemof claim1, 2, 3, 4, or 5 wherein the
exposed tissue section is elongated and the at | east
one needl e is advanced through the stonach tissue in
a direction transverse to the elongation direction of
the exposed tissue via at |east one pull wre.

12. The systemof claim 11l wHerein the needle is

rel easably coupled to a shuttle and the shuttle is
act ual®d i A systdinrfoc perdorming gpstwoplasel compriging:

| onst i fangied Bogh fFhnint an Sabdile BB GG sitio Eing
drkarded 12bARSERIdInR B Yiodldch Yidthe BRHRhAS wiklEa Profithsledd

14. "The system of any one of clainms 1 though 13
exjendieg fremrgpbadyi mtficg whilee wodene pdveeetheres! prdistoged in the
ortion.of .the el on | . . .
BRiragB it P RO o it e BARRE Sildty thay o proxima
wy:sdiew & ofpks bedyyi ng gastropl asty conpri sing:

an el ongated body defining an_endoscope |unen and _ .
const # Beridag membsr plidegbodiprpspé 1 the gvarkipe pattiniard defining at

BLATRERR 0 SRO RS At Bl s o
leh@ rome fwindovelinsthe sedking pphens ebhach, wherein the

wor ki ng portion defineg at |east one wi ndow that is
P x| RAPE Brees oy Aaping v TS 0Byl Porions Saigieg i ghe a
EBRIRRE sdtiof@Bliyy di sposed in the working portion and

[ I

defining at |edst one suction cavity operable to
capture a stomach wall portion through the at | east

one wi hdow.j n the r-kin rtiop; d t.| east _
one nbfbar eTpesstm o it e R Botgre ngft iRt o
eapluliedly dpetdbie Adedlegast one suction cavity.

16. The system of claim 15 wherein the at | east one
needl e i ncludes two | ongitudinally operabl e needl es.

17. The sysie f L kej I .
needlgﬁinc d%yé&gjﬁ%ﬁﬁ@%#éﬁégg?gﬁgakﬂ%ﬂéhfgggﬁ%gﬁﬂﬁesa
Klshleiedle. cl ai m 15 wherein the at | east one needle
includes a curved needle driven by a | east one roller

or at |east one pull wre. 19. The system of
claimgs (f ﬁsﬂarﬁ Bﬁclﬁiﬂ{ Y5 ARG ok Reallldn¥ BedY irRudes a

| east one roll'er and has teeth to engage

anvedaspdldirivgn bgetlbasbnnd tdler ot dtdeast one pull wi@. The
system of claim 15 wherein the at | east one needle is
operated by at |east one pull wre. 21. The
systepg of haiyea0oM8he 1 § whikithe BARH ne&fe RNEBAIR byt
oriented generally transverse to a |longitudinal axi$§
lefistohe roller kindhasgeethito angags torresponding teeth on the roller.

20.  The system of claim 15 wherein the at least one needle is operated
by at least one pull wire.
21.  The system of claim 20 wherein the at least one needle is oriented

generally transverse to a longitudinal axis of the working portion.



22. The systemof claim21 wherein the at |east one
needle is an array of needles oriented transverse to

a comon suction cavity. 23. The system of
claim15, 16, 17, 18, 19, 20, 21, or 22 further
conprising at |east one cutting device for sectioning
a portion of the tissue capé&red in the suction

cavity so as to expose an underlying |layer of the
tissug2. The systetn offbleins 1§ twdwerend thelabieasi2Biecfngedlb &y an array

C rjsing at |least qgne injection |umen supplying at
pEaee B wets GreBaaPEPTR RO on cav! ty f or
delivering an injectate to tissue captured in the
cavity. 25. A systen1foraﬁfrforning

gast r 8pl asThe systgm oStlan 15, 16, 174048, 9,010y 31 caf 2Bdusther
CornStsr' el qdas? nde artgan eevqcet Rr bectiioﬂl%e rat %g’ti inn(t)tq;gg Egsue
CYBPRELHE 35St R @l If)% gus” W ] pigO)Pl el en

eaph@Bd il kh@Bnacabig Yo 8¢ dof dx@Esedii undedyin@ ldsicn gl Mo fiiksiien
t hereof is disposed in the stomach; the working
portion conprising: at |least one longitudinally

el ongay ed ' [ I+ ' Y |
east Thne Theriein PEYEln 23 MrgfPhilbli ke bt 1524 ne Bheqion
L@eintsypplying at leabt dredajectivrencedietin nlge shetioe eavdyalpt édlivering an
fraverse the suction cavity and section a portion of
retats dipsuceaptyred & ths CBHE cavity so as to expose an
el ongated section of an underlying |ayer of the

ti ssue; and at | east one needle configured to
pl ace2iul t Apystesufou perdoritiing gagitroplastytdogpuieingn a

e b BBl Gt LR LA 8 hyRhomacy
Vi @hSkehIRIBud ithl @;I'bl&kﬁéal\éﬁ@ egleRdihd Bof] PPABL G dRAMY1d 5

configured to occlude the esophageal junction while

whkingopddtiog thsorof iipdispeseil in thestosmashach. 27. The
system of claim?25 or 26.wherein the working portion
further c ngggmgwngﬁgﬁg¥ing | umen. 52 28.

The sy9éRM&f loabiidhadly cl@fatyd saétidicdving focaippiringitiigue;

at | east one injectate |unen for supplying injectate

to atat|leasbencomstipm funen o6 suRbYing spghop AR thepavity:

29. T 'y%%? ' :
at |g§§?ég§%9ﬁ%@%§%5?§ e Fggﬁﬁgg;gﬂ%sgﬁﬁangkg%fﬁ%?gznon
byorabvn béaettisourecapalrbe in the cavity so38.to Thyss s ekmgattd section of
c“g%r125, 26, %7 or 28 erein the at | east one
Hewiedying lager of fasfisspe: @it ved needl es actuated by at

| east ;1908 HH deele ®nfigured to phde miNHIS YahRTuRbud @k Bhsue in
25, 26, 27, 28, or 29 wherein the working portion is

sdiratsioh yradivepede dhe elongrtiosldimgamed thoelpngated sectioBaf A
%%Ft for performng a gastrointestinal procedure
H.E) téSiSIﬁ(b: .

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.

27.  The system of claim 25 or 26 wherein the working portion further

comprises an anchoring lumen.



an el ongat ed body defining an endoscope | unen and
constructed and arranged to be inserted into the
esophagus with a proxi mal end extending from a body
orifice, wherein the body defines a distal end and a
wor ki ng portion proximal to _the distal end; at |east
one suction cavity in the mé?king portion for
capturing tissue; at | east one cutting device
posi t 2&ned Thasppposf clgins Pat26 énd 7studbervminisisofg af kast one

suction cavity for. resectin t least.the nucpsal .
IniSFATe R foh SoReyjnk FucFite S2eidessh Py BiFclign Regm the cavity.
expose underlying subrmucosa in the captured tissue
portion; and at |east one needle for delivering

sut ur 89.t hr dhebystéme of elpim 226, 24 908 pdictcirothe at least one needle

33 T f claim 32 wherein th ki
palird AN E R e P B P BBl o o T e o

supplying injectate to at |east one injection needle

in the suction cavity.. 34. The system of claim
32 or383 whbe aisteoe RECKtian RP.7: BoPt 2o whersdn thg@bleast one needle

RS IR cRORTR0LE SELRR IR Mt MY device
S gonfigureq t?_operate at the esoPhegeaL {unction
i on on_secu at_| eas
E:gpt 81g’g]daaﬂi‘|’ Fstem pbelam 2500, EZ% ah%é Wg@@i% P WerkiRe
%&ﬁ\(}ﬁi&téﬂdgbl disposed RGhe JIBA a?tydsﬁtﬁgﬁ. of claim32, 33 or
4 Fhe %nflgu e

erein evice 1s C d to reduce the
size of the stomach upon securing captured and

resect.ed tissue rtiQns .together wi.th the lied..
Crur i ASSHeaHlot ety RpinsFiing] e iR pintipising:
wher eielbhgitéd bdBaklinRyanN@aes@pt furkdt MAGoARELcted and
operates in a plane not Earallep to the | ongitudina

axngedio behmsenadidintoghe esophegns with a proxggal end extopdingdiont a

| ai m.37 erei h v neqdl e | [ in .
GG VHGRE B DBt S8 A T8 ehde MERERE Bl oximal
@xthsd@ifal bl wor ki ng portion by at |east one roller or
at | east one pull wre., .39. A systemfor .
endos¥dpistang SCHPP PRGN Sha WPdkdng RPriipR SYCapFHpE HaTuky:
an el 403} 5 B, aURR Sliddaed bFIREIL ST Al SawBRY the
and having a workrng portion, t wor Ki ng portion
defiomeavgtydot mengitingdit eakt tha hesicasatl layonfroinghegapthatd tissmst
one suction | unen aﬂd at | east one suction.cavity for

REEHOR 79 RylorRteindrrlyse saRUAse dhihe sapITesitiseuq RATEn;and
a neegligspGhdidcale ﬁpamv%ﬁné Quitlue ﬁo@ﬁ%@@‘ﬁ)ﬁﬁgd Rtk portion.
wires in the first and second | unens and constrai ned

to nove in t wo directions transverse to_the

ls 22 g ' 34 g Iu | QM%)I,%@-L Q%ﬂ%?ne gfwhgr%ino{he tvpo%kifnlg rp%}tio%r}gcludes at

least one injectate lumen for supplying injectate to at least one injection needle in

the suction cavity.

34.  The system of claim 32 or 33 wherein the working portion includes

at least one anchoring orientation lumen.



at | east one needl e rel easably engageable with the
actuator at two different |ocations for applying
suture to tissue acquired in the suction cavity.

40. The system of claim 39 wherein the needle is a
curved needl e rel easably engggeable wi th the actuator
at first and second end portfons of the needle. 54

41. The system of 40 wherein the needle is rel easably
engagéabl eThé sistanhefl elainud2.of wridd whdyeihlthaldsvegstis configured

chani 2. The, system.of..cl ai m 40 whe
B eER AT cxgphgrel Bacttin b SRS RyBa At Rt owo
%ﬁﬁl@&fhﬁdlfe%aﬁéd GRAP pbiongtoketheN@ith Wk iddrby oper abl e
| ocking bar for selectively engaging |ocking slots in

the plurality of needl es. 43. The systen1of
I 8,
o TP TR P PS8 ARG A Cad e s

fohedeefthe size of. thé étonﬁcli wpgh §a£t|unﬁg gimined anp Fdsected)tissue

an el ongat ed body defining an endoscope |unen and
PYHeRY (qeether Wity theappligbertiis be i nserted into a

patient with a proxi mal end extending fromthe

patient while a working portion thereof is disposed

in th&7. pat Tbend;ysteMIef dhim Bhe'33vmr3léi wiprgothd asheassone needle is

to a dIS end t he bod onpr.i.ses:
GirvsLatonstraitaign moaprayel s in Rptiohin SRRGL g3 wopking
ﬁ@ﬁgﬁ one suction |unen for supplying suction to the
cavity; a positioning lumen for receiving a
positioning device; at |east one needle for placing

2 'bal Fon CHOwatcah of iithe’ SRR Bicheh dfefield dntrad i a

directidh ge@#ﬂgl SrtlogoM e Mhedlonginaiingl 44is\WieHeSkétkiddortion by at
pr oxi mal of the balloon catheter has a self

bﬁ%@pﬁgﬂkﬁpvéﬂeaﬁOﬂePUMBHmThe surgi cal system of
claim44 or 45 wherein the proximl end of

39. A system for endoscopically applying sutures to tissue comprising:

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

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

first and second pull wire lumens;

a needle actuator coupled to first and second pull wires in the first and
second lumens and constrained to move in two directions transverse to the
longitudinal axis by operation of the first and second pull wires; and

at least one needle releasably engageable with the actuator at two different

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

40. The system of claim 39 wherein the needle is a curved needle
releasably engageable with the actuator at first and second end portions of the

needle.



t he bal |l oon catheter is constructed such that the
wor ki ng portion can be inserted over the ball oon
catheter when the balloon is inflated in the patient.
55 47. The surgical systemof claim44, 45 or
46 wherein the working portion further conprises at
| east one cutting device fo§4sectioning a portion of
the tissue captured in the cavity. 48. The
sur gi ¢Bl s¥b¢ gystanh of HAivieredy the Bicedl6 isoeleddabiyhange geabidwith
rkin orti further conprises an infusate |unen
ﬁ%ﬁmﬂﬁﬁ¥§§%qWﬁpé%?ﬁ§%¥&mvﬂntissue captured in the
suction cavity. 48. The surgical system of claim 48

wherein the infusate |umen delivers the infusate to
i nj ec#.on hbesistam phclaine 46 wderadina phvlity of curved neediy:s are

B B B Tl Bl b
SloctiVHle cabighe RickESl@etiothe hahlity 20 n¥diddsei n t he at

| east one needle is an array of curved needl es.

52. The surgical systemof claimb50 or 51 wherein the

wor Ki jy) pogfl ﬁgtég?] 6F U985 38 I 'gb %Erd QhefGH #A4EQHe Esrb%rved
at | east one needl e. 53. 'The Surgi cal system
afd iatladen Stk artechedinear 4 miidsectsorathercpf. ovi ded.

54. The surgical systemof claimb50 or 51 wherein the

wor ki ng portion includes at |east one pull wire for

act uaij ng Anﬁﬁﬁ%m%9§§gf§?@.§%§dle' 55. The

surgi cal systemo 4 erein two pull wres

ar e papslpusited body definbg anfindosagpe iunadn syisestnetedandi m
44, 4 46, 47,..48, 49, 50,,51, 52,.53 54, .o0r.55
Srineedlo herigsisdyme A Ratispt %hﬁﬁr%@abﬂ% pm the

PaiBNwhilO$ working poRibn tH&H€ofSHEBHERY if Wl RiR! whbrinthe6
wherein the endoscope |unen is at |east partially in
workingoictiongisspiimh fo a distal endsef thabedy gidempsisss.em
COMPT1 SI NGyt least one suction cavity for capturing tissue;

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

a positioning lumen for receiving a positioning device;

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

a balloon catheter in the positioning lumen.

45.  The surgical system of claim 44 wherein the proximal end of the

balloon catheter has a self closing valve.

46.  The surgical system of claim 44 or 45 ‘wherein the proximal end of
the balloon catheter is constructed such that the working portion can be inserted
over the balloon catheter when the balloon is inflated in the patient.



an el ongat ed body constructed and arranged to be
inserted into a patient wwth a proxi mal end extendi ng
fromthe patient while a working portion thereof is

di sposed in the patient, wherein the working portion
conprises: at |east one side_disposed suction cavity
for capturing tissue; at | ed3t one suction |unen for
suppl ying suction to the cavity; at |east one curved
needl 47.f or T siwgicgl swysteor & ddimotigHS ohd6 wihswirethe aysrkingd
S EeTE b s o Bagot MR TR FSSELAER 1550 or e
R8c SaPrldcAth #e\ch¢gy.adapted to traverse the suction
cavity and section one or nore layers fromthe tissue
captured in the cavity. 59. The surgica

syst epg of aim58 wherein.t.he n o) | .

t he needl eﬁé‘? Seurgltg%esg PEg (ff?ccl)arhmr% | g’riﬁ (grnﬁg ‘gﬁ%’fﬁ?‘#ﬁg’g?ﬁng
BfHiod et Eshpides S Sifasat® funtdnaomi88 caihg Sfuninetoaissud he
wor ki ng portion further conprises a positioning |unen
qapruredb By PHGIOR CBEMHvabl e posi tioni ng devi ce.

61. The surgical systemof claimb58, 59 or 60 wherein
the el ongated body further conprises an endoscope

| umerd8.  The sub@icalldystemusfailaal 48 whéremm thé infhsatentuf@n delivers
58, 60 or 61 wherein th morking ortion further

be Ay pFate Biccion nesdiss ip chep ?i}é)qyi vering infusate

to tissue captured in the suction cavity. 63.
The surgical systemof claim6l wherein the endoscope

| umenSext eflassurgioah sybtemprfokaimed4, éh o #7148 obé yhersimihe at

endoscope,, exi t 1n the side of the el ongated body. 57
Igast ope Bl Pbiedper f ormi ng a gastroi ntesti nal
procedure conpri sing: an el ongated body
defini ng an endoscope | unen and constructed and .
arrangled tBhedwirgissleystem ¢frpiam Hewbereiwtihe tideast ppe aeedle is

$%oxi It eng e&hending froma body orifice, wherein
B Body teti"hes

€5, . . .
a distal end and a working portion
proximal to the distal end, at | east one

el ongat ed side dj sposed suction cavity in the workin
port | Dh f oThQ:%glﬁ?‘li SYgtepy @é‘é@gn 50 or 51 wherein the working porfion

includes a roller for actuating the at least one needle.
53. The surgical system of claim 52 wherein two rollers are provided.

54.  The surgical system of claim 50 or 51 wherein the working portion

includes at least one pull wire for actuating the at least one needle.

55.  The surgical system of claim 54 wherein two pull wires are

provided.

56. The surgical system of claim 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,

54, or 55 wherein the body further comprises an endoscope lumen.



at |l east one cutting device positioned in opposing

slots in side walls of the suction cavity for

resecting a surface |ayer fromthe captured tissue
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63.  The surgical system of claim 61 wherein the endoscope lumen
extends from the proximal end of the body to an endoscope exit in the side of the

clongated body.



59 78. The systemof clainms 64 to 77 wherein
at least a portion of the el ongated body defines an
effective outer dianeter in the range of 15-20mm
79. The system of any one of clainms 67 to 78 further
conprising a device for installing a knotting el ement
to the free ends of sutures 86 as to join two
el ongat ed sections of exposed tissue together.

64. A system for performing a gastrointestinal procedure comprising:

an elongated body defining an endoscope lumen and constructed and arranged
to be inserted into the esophagus with a proximal end extending from a body orifice,
wherein the body defines a distal end and a working portion proximal to the distal end; -

at least one elongated side disposed suction cavity in the working portion for
capturing tissue;

at least one cutting device positioned in opposing slots in side walls of the
rsuction cavity for resecting a surface layer from the captured tissue portion so as to
produce an elongated section of exposed tissue; and

at least one needle adapted to be passed into the captured tissue portion.

65. The system of claim 64 wherein the endoscope lumen terminates
distally in an endoscope exit hole in the outer surface of the body that is proximal to

the distal end of the body.

66. The system of claim 65 wherein the endoscope exit hole is proximal to

the at least one suction cavity.

67. The system of claiim 64, 65, or 66 wherein the at least one needle
includes at least one suturing needle that is adapted to apply suture to the captured
tissue portion so as to allow the elongated section of exposed tissue to be placed in

apposition with another elongated section of exposed tissue to which it is to be joined.

68. The system of claim 67 wherein the at least one suturing needle is
curved and operates in a direction transverse to a longitudinal axis defined by the
working portion so as to apply transverse sutures along the length of the elongated

- section of exposed tissue.
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69.  The system of cia.im 68 wherein the curved needle is operated by at

least one roller or at least one pull wire.

70.  The system of claim 69 wherein a plurality of curved needle are
releasably engaged with a transverse shuttle and the shuttle is operated by first and

second pull wires.

71. The system of claim 67, 68, 69, or 70 wherein the system is
configured to operate at the esophegeal junction to form a plication upon securing

at least two captured and resected tissue portions together with the suture.

72. The system of claim 67, 68, 69, or 70 wherein the system is
configured to reduce the size of the stomach upon securing captured and resected

tis_sue- portions together with the applied suture.

73.  The system of claims 67 wherein the at least one needle comprises a
-longitudinally operable injection needle operable to deliver injectate into the

captured tissue portion.

74.  The system of claim 73 wherein a distal wall of the suction cavity

defines an opening for receiving the distal tip of the injection needle.

75.  The system of claim 73 or 74 wherein the injection needle is
positioned to inject the captured tissue between a resection plane defined by the
cutting device and the floor of the suction cavity.

76.  The system of claim 75 wherein the cutting device is a blade.

77.  The system of claim 76 further comprising a plurality of needles

extending from the floor of the suction cavity.
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78.  The system of claims 64 to 77 wherein at least a portion of the

elongated body defines an effective outer diameter in the range of 15-20mm.

79.  The system of any one of claims 67 to 78 further comprising a
device for installing a knotting element to the free ends of sutures so as to join two

elongated sections of exposed tissue together.



