1 WD 2010/ 151712PCT/ US2010/ 039879 SYSTEMS AND TECHNI QUES FOR PERFORM NG
GASTRO NTESTI NAL PROCEDURES RELATED APPLI CATI ON DATA 5Thi s application

cl ai ms t hgoheneffsiti2of US Provi si onal éppllcatlon No. 61pez2a;s089/089shed June
24, 2009, which is incorporated by reference. This application also clains
the benefit of US Provisional application No. 61/221,545 filed June 29,

2009, which is also i rﬁgﬁge PYCHRIGTESEOR PERBPORIERGND The

present invention genera ates to e ment and procedures for use in
performng mninally invasiiﬁ§ﬂ@ﬁgN§E§T@§4 Rﬁ@@EBHB@Sflcally, but not
exclusively, the invention relates to equipnent for mnimally invasive
procedures which are performed on the gastrointestinal tract and/or which
i nvol ve either the 15resectiBELATEDU§§ﬁéCATKﬂﬁ@Aéprication of sutures to

tissue or poth. Thgre %cée%n%laﬂ&sthpenehpéﬁfseﬁ%yﬁsfanmp@%aﬁmo._surgi cal

procedures”in the gas FPOrh I na rac I nvasi ve manner .
Parti cul ar ar 62200089 filédkvas 24,209, mtmhe‘dmc«apomdbmafayncef fTost i vel y perform
ti ssue nodificat. e eso hagus treatin
gastro esopha@%’il‘fzé%'ro&a?s&?l %@8&8”?@&5 roﬁ’ﬁlog PRI Slg? rokr‘lrxa\?%lu 523 uch as |gn
perform ng a fRrREUGRDAB09, Bhichistuso ihoop@radd igasferdnce.r educt i on surgery.
However, these are particularly challenging areas to work in and there are
needs for additional tools and procedures. 25

10 BACKGROUND

The present invention generally relates to equipment and procedures for use
in performing minimally invasive procedures. More specifically, but not
exclusively, the invention relates to equipment for minimally invasive procedures
which are performed on the gastrointestinal tract and/or which involve either the

15 resection of tissue or the application of sutures to tissue or both.

There is considerable interest in performing surgical procedures in the
gastrointestinal tract in a minimally invasive manner. Particular areas of interest
are procedures which may effectively perform tissue modifications and repairs
near the esophagus, such as in treating gastro esophageal reflex disease (GERD),

20  or in the stomach, such as in performing a gastroplasty or other type of gastric
reduction surgery. However, these are particularly challenging areas to work in

and there are needs for additional tools and procedures.

25



2 WD 2010/ 151712PCT/ US2010/ 039879 SUMVARY The present invention provides
systens and techni ques for use in perform ng gastrointestinal procedures.
Wi | e t heweebuaisinat ure of the inventi‘on covered herei npcansenbys3dzes
determned with reference to the clains appended 5 hereto, certain aspects
of the invention that are characteristic of the enbodi nents discl osed
herein are described briefly as fol kpwavary In one form a system for
perform ng a gastrointestinal procedure conprises a standal one excision
devi ce having a siThe pgsspfdnveatieniproyides syeiens andderniques fangsslivne t ransver se

suture appli C@%ri’o%ing?égtgo?nt?.ﬁﬁéglggo&dﬁgsgQNﬁiiiléstHQ&c@&l MGl @ the kM ¥y, Wherein

at | east one di nensrot spective suction cavities are different.
For exanpl e, tavaredherciecas gniyrbesleieimned with egfptrice tp the plaisss appendbd or m suct i on
cavity whegeag. g,pl %}me'c% oﬁﬁr@%ﬁ\%gti&%ﬁét'a%hﬁé&le' ic TR REbdRAnG0 forma
flared exclsion Bed. Tnanotner orm -an I nproved tissue exclsion device is
provi ded wher éis¢lostd hexinemelddstribedibniblly as fallewspr ovi ded al ong the | ateral sides

of a suction cavity and ex 0 L.yat | an extender so
as to prevent the ﬂéé)f)l gorr%l’ %)?ﬂ%ﬁn\/\f/aé%%%gfq‘]?l%?s%%gafo%ﬁ%%léﬁé&é)cggﬂgucti on cavity.

| n anot her f ocompriaes a strdeload exdiseudeviex bavngmsidkadispoeed sacpmoavitfeahdwher ei n a
platformis provided in the floor of.the suction cavi.t nd is raisable
upon 20 acti vﬁtf“i‘d@f?nﬁgalésvﬁrls%w'ﬂ{? ﬁ?pélc??tt?gtdgylc%gavé{? 0% éscp?éfe?‘tsgfté) "r enoval of
the excised ttssyewherein at ledshomendiinbrestonfod they respectivepuative davitidngy er se sut uri ng

devi ce i i.ded i [ I dl tai ned i h I
ot i ned bl wetHEE dEBRETRIT (B ST PIab s SEpLtir e GHBTET  he capsul o

parts can be gRach tavits dmafead £prokithalle tpase sickien evitd g be Dsedlas Gorpfa an
energency or for purposes of reloading. For exanple, the 25 parts may be
bi ased to be Hp&f EXAHeP be hel d toget her by a conpressive force which may

be rel eased at thephas@beform, an imploRePitelid ¥eistoR HERiceAid ptoVile®@ Wreln” ansver se
suturing device is provided wh in_a sgueeze triqgger (s used to drive

e ere .
needl es idda extﬁgdgblgﬁneﬁmeﬁarq providest *Hf@"rg thelateral élFl?ﬁ SBAR CeYiRAder se
suturing devi gedEoudlBWlvdSen 2QvVWHRETR 43 cRteRddr ko ¥4 b Brededt Wi APl dive shuttle

engages the interior side of circular needles
unwanted tissue in the first suction cavity.

In another form, an improved tissue excision device is provided wherein a

platform is provided in the floor of the suction cavity and is raisable upon
20  activation by a platform actuator so as to facilitate removal of the excised tissue.

In another form, an improved transverse suturing device is provided
wherein circular needles are contained in channels defined between adjacent parts
of a multi-part capsule wherein the capsule parts can be readily separated to release
the needles in case of an emergency or for purposes of reloading. For example, the

25  parts may be biased to be apart and are held together by a compressive force which
may be released at the handle.

In another form, an improved transverse suturing device is provided
wherein a squeeze trigger is used to drive needles in a circular path.

In another form, an improved transverse suturing device is provided

30  wherein a pull wire actuated drive shuttle engages the interior side of circular
needles

These and other aspects are described more fully below.



These and ot her aspects are described nore fully below 3 WO

2010/ 151712PCT/ US2010/ 039879 BRI EF DESCRI PTI ON OF THE FI GURES

Al t hough wbeonnaiaet eri stic features this invention wcirlush@opagsty cul arly
pointed out in the clains, the invention itself, and the manner in which it
may be made and used, nmay be better understood by referring to the

fol l ow ng description 5 tggpriDkseRMMAON OF THiEFIGUREsacconmpanyi ng figures
form ng a part thereof. Figure 1 is a perspective view of a kit
conpri sing an exciAlthoughithgicharacteristi faghiresepf dus/inventiom wéll be parénulasly. Fi gure 2

is a perspect|w I : i : H PHLEES 1S an

enl ar ged undekééﬁtgéb@ﬁ%\?\}feoc% ﬁéﬁ: lg{r/]eglpglgg%!:ftc%gr%heo?m}tnﬁ%mﬂhé&l lngja. gXCi si on

devi ce. Fi gur made argl uagt, enal &e estbr vindsvstapid by iefeming ki thg fgllomtingodesaiptiohe FI G 2
exci sion devige, Fiqure.5 | j | e i ion of the FIG
2 exci si ongdega:ﬁ%rél.n ¢ |nge§trl%n ‘%ﬁ‘i‘@eg‘#%g‘%‘l‘%%@%‘ééé{}? Q/ﬁgﬁ%&%’}v&g%%%e FIG 2

exci si on devi ce shiignmg iddpdrepertiventiav of sldt@mpaiping peexpisaedevicors Wi res in

t heir extended conf(jggurat(iio%h tEi gure 7 is a perspective view of a suturing
devi ce. SHETE V5% A" ST ar ged vi ew of the distal end of the
suturing device W FiburtRds £pgrspebtvesast ofmexeixivedeléedt. Figure 9 is an enl arged
view of the proxinal capsule part qf Fig. 8. 20F gure .10 I xpl oded

vi ew of the handl e''8fr H%aréﬂ’tl%g%iwgwléggﬁwoﬁkﬁ%akyge e t%Lﬁas(ian expl oded
vi ew of the seuggsfddviccgger and drive mechanisnms. Figure 12 is a

erspective view of a suture devjge resting.on a.sutur ..
P P i dI i fe tﬁe wog(ing portion of 'ﬂ'leeFIG. 2 excision

Figure 4 is an enlarged view o
device.
Figure 5 is a side view of the working portion of the FIG. 2 excision device.
Figure 6 is an end perspective view of the FIG. 2 excision device showing
15  the remote tissue capture prevention wires in their extended configuration.
Figure 7 is a perspective view of a suturing device.
Figure 8 is an enlarged view of the distal end of the suturing device with
the capsule sections extended.
Figure 9 is an enlarged view of the proximal capsule part of Fig. 8.
20 Figure 10 is an exploded view of the handle of the suture device of Fig. 7.
Figure 11 is an exploded view of the squeeze trigger and drive mechanisms.
Figure 12 is a perspective view of a suture device resting on a suture
management accessory.
Figure 13 is a view of an airway biteblock.

25 Figure 14 is a perspective view of the biteblock of Fig. 13.



managenent accessory. Figure 13 is a view of -an airway biteblock. 25Figure
14 is a perspective view of the biteblock of Fig. 13. 4 WO

2010/ 151 A%@REI 182010/ 039879 DESCRI PTI'ON OF EMBODI MENTSPCT/US2018089st9€

pur poses of pronoting an understandi ng of the principles of the invention,
reference will now be nmade to the enbodinents illustrated in the 5draw ngs
and specific | anguage w | SBR AT 3 '(ﬁm}fﬂjﬁissame. It will

neverthel ess be understood tBat no f)gn(gifaltgl:ﬁon of the scope of the invention
is hereby intended. Alterations and further nodifications in the _
(11ustrated devicag, i GhLHARE R BRlcHAbind B 1R bribifIOEEde T Pl es of the
invention as illustra ereln are tontenplated as u normal Iy occur to
one skill ed i mvedtenaeferdnoe will mdw bdwwadedp theembodiments filtstrated Bsher al Over vi ew:
Excision apd SQuturin . | n _aone. he..pr.es Lnvgntion invol ves
t he provi s?onggfvl A lgdn%’le?llﬁ(s:tljarngf a%%ﬁ'ﬂ?gérar%%?\Eon{egé%%bg}l%asgﬁ%h?tnwéﬁl y invasive

gast r oi nt est i nalertihsless de understand tHd ne Ximitsticnof tierspoprendtheanekntiosist ur i ng

conponent. Th eneral functi.on of, the exci.Sion C nent is to capture
tissue from aﬁ?rgt?yg‘B{enéﬁde%HYEF?UBII%E}“&@%ICEB glgﬁat?ﬂiﬁ%g%&é'g{ﬁtt? 458 t hen exci se
$hl ayer of t hgndt:@pm firder atpigﬁwenmﬂa@prmeipfe@bmhaﬁnvempmae@lhseaw steinf tissue.

e excision device is e tQ nove about the targef area s S to produce
mul tiple ar ea%re(‘}PntB‘@Hléteggs 3% §‘8’Eﬂ“§l?'§§‘i}’é.to erﬁék@gi@rtﬁ? arbtp WQ]??}E@Fon of the
sut uring genMP@Reftionirsiatt® capture tissue fromthe target area in a side

di sposed suction cavity and to apply transverse sutures to the captured
ti ssue. The suturing conponent al so noves about the target area so as to

apply sutures in dgsierfdvbQs: EQBiSion AMESARRIG €d sutures are subsequently
tied together in an effort to place excised tissue beds in apposition so as

to nodi fy the shapl asf agnsel, thepepsent Irygaioniniohes heiprapisigly ffwo maim

surgical components for a minimally invasive gastrointestinal procedure, an

15  excision component and a suturing component. The general function of the
excision component is to capture tissue from a target area in a side disposed
suction cavity and then excise a layer of the captured tissue so as to form an
exposed section of tissue. The excision device is made to move about the target
area so as to produce multiple areas or beds of exposed tissue. The general

20  function of the suturing component is to capture tissue from the target area in a
side disposed suction cavity and to apply transverse sutures to the captured tissue.
The suturing component also moves about the target area so as to apply sutures in
desired locations. The applied sutures are subsequently tied together in an effort to
place excised tissue beds in apposition so as to modify the shape of the target

25  gastrointestinal area.

In the illustrated embodiment, these two surgical components are provided
by two standalone devices, an excision device 100 and a suturing device 200. The
excision device 100 and the suturing device 200 are each sized and configured to
be introduced transorally and to operate on tissue in the stomach and/or near the

30 gastroesphageal junction (GEJ). Each is also designed to be introduced
independently over a preinserted guide wire, and each includes an endoscope
lumen to allow visualization via a standard endoscope. The provision of a tailored

excision device and a tailored suturing devices provide important flexibility and



In the illustrated enbodi nent, these two surgical conponents are provided
by two standal one devices, an excisiog devi ce 100 and a suturing device
200. The wocehaiwmidevi ce 100 and the suturing device 20@cans2&0oBvs39 zed and
configured to be introduced transorally and to operate on tissue in the
stomach and/or near the 30 gastroesphageal junction (GEJ). Each is al so
designed to bi?npkd%& ORERD FpPEERENAD e, Ya U BErPinRAELRRRT SofeRPisde W re, and
each includes an endoscope |unen to all'ow visualization via a standard
endoscope. Thaalgrlesling pwaicaifmedificatipesin ghestomash erneaiipe gastraergriageali | or ed
suturing devic‘%ﬁai Hr@gbde inmportant flexibility and 5 WO '

2010/ 151712P U§2(S 0//039879 i nproved chances of positive outcones,
particularly in tHKhegembesdiments aptansivioned wveerera ks cxeision pempanesi and the
nmodi fi catigons_ i . junction (GEJ).
O her enbofgi rrsélh{}gl%g?rg%elﬁ\% Pgﬁ%dﬁ\%%étf g?ﬁo ?ﬁgélégﬁ%ﬁgﬁg%%mgnt and the 5
sut uring conpsten cagityifod both ekeisionamt sytiringt Such agimegraedidariccappodhy a common
suction cavit i:Si ; ' ' devi ce
approach may %%’E/ﬁe)arvgg lilélglﬁﬁ'l n? % é;&? %}%g%a?rléﬁ%%{gﬁ?ecraeaﬂ%%s? ?rp%ﬂuL{g&ggéﬁbggui r ement
of usi ng comuutisuayitpfor bathisttyrih®andratisios wiay proveg uawatkahie fogiother nmay pr ove
unwor kabl e for_other applications. 10 Excision device Turning now to
FI GS. 2-6, exacplpgf%lﬁnsdevi ce 100 includes a handle section 110 and a working
section 1B® coupled by an elongated flexible shaft 120. The exci sion device
is designed to be inserted over a guidew re (not shown) which 15enters the
distal tip at gui cﬁé‘ﬂ—s-pégﬁm 166 and, after passing through suction cavity
%31’dl reenter_sdt he TeMhe€ oo m@ifggwj é_’l_xﬁisibﬁrdtayia@ﬁ)O(iEdl@eséhgrﬂﬂd?eeﬁérid s the .

andl e at guidewire exit port : exci sion devjce is S esigned to
be used with HO08AeatrkiBhifction BOsHRlE %%”c%‘ﬁ@atﬁiug‘?x@ﬁém lﬁhi@ﬁ enters the

handl e at endogaRRRIeFRE [sABEG LR be ThBtedBier@uldewire @idt sHdngRERKSCOpPe out | et
port 122 in a 20 transition section 124 between the shaft 120 and a di st al

capsul e f &F i eiiers e digl Kp Aguirdsiviie part 160and, gifR PRssipg STPRAR SEEEPT A¥hUdes
insufflation porfeedf2 diietRe bnSRNiIGDPEA 169(HI6. HARDEELQHRL kMAdRM: ext er nal

source of positive pressure via a conventional leur type fitting. The
i nsuf f1 ati on godewiEeitperdss.t Bheapcision devieeds plondasignechio(tsascdkwigng) whi ch 25
runs the |eI’lgécﬁllvg‘fﬁohﬂ%féj%fn%ﬁdgsg%}se}(?otgﬂowrp%fid‘h|e@{e&.gﬂe Rdle 2467 in the distal

tip, and this Is use o apply Ive pressure inside the patient, for
exanpl e to i nérddasceps ¢nrasteqrosicl3 affbexits diperthe eridoscopoontlebpit b iback t hr ough

e, 1o o TR 11,0k )N QT CHAE BABBRHGS, ' 3,517,
handl e sect i oworking poetiond80.equi pped with an
Handle section 110 includes insufflation port 102 which is designed to be
connected to an external source of positive pressure via a conventional leur type
fitting. The insufflation port 102 leads to an insufflation lumen (not shown) which
25  runs the length of the device 100 to an insufflation port 167 in the distal tip, and
this is used to apply positive pressure inside the patient, for example to inflate the
stomach. To prevent air from leaking back through the guidewire lumen (i.e. via
port 165) when positive pressure is being delivered through the insufflation port
167, the guidewire port 108 in the handle section 110 may be equipped with an
30  valve or stopper to block the guidewire port 108 when not in use. Air leakage

through the endoscope lumen may be reduced by the provision of a flexible seal at

the endoscope entrance port 103.



30 valve or stopper to block the guidewire port 108 when not in use. Ar
| eakage t hrough the endoscope | unen ngy be reduced by the provision of a

fl exi bl e weabioats1tibe endoscope entrance port 103. 6 WOPCT/US2010/039879
2010/ 151712PCT/ US2010/ 039879 The suction port 101 in the handle

section 110 is designed to be connected to an external vacuum source via a

conventional |eur ”Ith¥,g 10hi>511t 61 inERdn@R 59&’1'61:1 li‘(pl% dhﬁ%&e@@ﬁ&éﬁqec‘{éd‘a a suction

| umen (not shown) 't uctron ports 1 oor of the suction
cavity 131 sut@hnteﬁatnah\ppuur@ sQuresrVing ccawvni@mld@vatypp@mnglémcts@rméslOi o 5draw

tissue into C@ ﬁn\éctg:ﬁg‘laasuctlon llil;ltilél(h ﬁg‘t&’lll)q thgg{l 10illgéuse egﬂﬁ?l/gr 110 is

fluidly couple e injfection nee es 137 an
i nj ectate i ntaf thwuctendavitedd It sughs thet applieation of vecingi afrport Wléﬁr@eihfgde of use a

vol une of @ccmgﬁt§gk%ggc%ﬂ9lggrenal|ne solution is injected into is the
gastric ti'ss etween 't micosal and nuscle layers with the 10 three

fixed injection n&ﬂlimjsctibﬁ?aort'mfélmtm emtlied 0 fsl finidly saupleddo theanjeaimosal | ayer

t hereby pushin j unction. bet.ween.t.h osal__and. misc Layers to be in
line with the" %ngf E% s Iabsi "é\ﬁ%tvﬂi XS 2 Lpe Eaetsmf%%g‘éaé’gqr d{(l)%ﬁ%%r%r t‘#he i nj ection
fluid may serseision. pii eneansdeldf @edla nglumadf frerof salat bodadiénaline edaionr ef er abl y,

the t f th t di d to be just und i si
bl ade S0 1 hat PEREAHEY AU KE OPRE e LE QWAL PR PR a el | ver ed |

as close a3 phaetifixedinjdcionhedrs 137 Thetinjetion flaid swells the Tueodahjagat i on needl| es
the c v1t 131 such

137 are fixed_ an en war d fromthe bottom

that they pendf B“S&‘W@d]wg’é‘iﬁ gétwe‘f“ t?‘]% m&FW“&&Mﬁaf BYER&e BiRilig 1 oor
suction port syikBthe eXéifion Pla@Sivhioh déTRREHhe JepkB of @it €T ihpogedlgeney al | y 20al ong
t he | ongi tudi nal centerline of the suctlgn cavit%g% 1 so . as_to be generally

equi di stant f¥8YR 1P REVEEblssiing 20d RrslREatios of sprosgy Pre weheitps oEWGi ty 131, and

the needl es 13 a6EnkRO%E6EREH doBe FustBief b ExdigfortBladé’ss 1R tRlpofnt ow of vol ume
from each needle. The suction porfis 135 are provided. in the floor of the

cavity 1315 an@Slde thedissng dets thntleifl isfetiveypdiis apelogerns prastieal t Where the stted
injection neeglgs 137 such that, 25 when suction is applied, generally
equal anpunts of suction are rovided to the tissue on either side of the

i nj ection needl es Ti®njesitvnanedies| 133 axedixgd suf extegd sawprdlydiqmthedatten t he

i nj ection nee ' in position
in the floor gbﬁ€ﬁ$%%é%P%Bth§ﬂk¥ﬁ%gﬁﬁfggﬁgﬁﬁa%g%anghggﬁﬁéﬁﬁg configured
so as to be sedviyfloorbyrsetticagiosthll35. ahd iejretion dedslles 187 enmatraegefligoraralyr from t he

P9 Te ol EPAENE dahgindingl cerS DS b DY A0 BOR dlcihhP D e, 9

137 exten e cavl engag he tissue
during the exaumhmmuﬁ&nﬂhabmmMmg@dgwgbﬁéhbfmemwéamawhglﬁhgsmdwand t he

I nj ection needelze%?es }yare ¢o nectgé) tosaerﬁelljnlif%lcit tg %nétulreseschaGI ﬂow c&lv%ﬁx%e from each
needle. The suction ports 135 are provided in the floor of the cavity 131 and are
disposed on either side of the centrally located injection needles 137 such that,

25  when suction is applied, generally equal amounts of suction are provided to the
tissue on either side of the injection needles 137, which helps to assure good
penetration of the injection needles 137 into the tissue. Rather than being fixed in
position in the floor of the cavity 131, the injection needles could be configured so
as to be selective retractable and extendable from the floor or from the sides of the

30 cavity.

One benefit to having the injection needles 137 extending from the floor of
the cavity 131 and engaged in the tissue during the excision is that the engagement

between the tissue and the injection needles 137 helps to secure the tissue in place



during the excision operation. In other words, the engaged tissue has
increased ability to stay in place whiJle a cutting device is passing

t hr ough iwo(010e1517112 avoi ds "bunchi ng up"). QO her forns etrtiusesemsisng t he
rel ati ve engagenent of the tissue to the floor may al so be provi ded, such
as by adding texturing or other surface 5features to the floor of the
suction cavi t&{uiﬁgﬁxe iLiBh BAdrkR. B othél VA, tHe @Rgagb @R8¢ hishiiledd@ i Ng suction
ports 135 that are flush wth the plane_of t he Floor,_the,suqélon ports may
be tilted tovbilistastwy inipleevhidme erttingrevisasaaesnaghionet i M- Havqide

After excisioR,,hhe L([‘ép"’f SO e Bt bRTeLRE the TR BEh deMe Y keltishdko | S

desi gned to be excised by an appropriate tissue cutter, such as a wire or a
bl ade. To assthe odrOnaytedto hekveo\’ed%éi gicbps kyeadding texguringor ofbey YEBd premat urel vy,

a | ockout {gf{g&q@&; 469ggor%%mctm%aaﬁ,amgmt@@gﬁmrm@daarbh, agihat i on of the

ti ssue cut ckout nechani sm ﬁ )e designed to be rel eased

aut omat i cal | ythemlgayirfel suétibniports hj eibatede Bushavididha plenciof thedinsr.dbp sugtiqme :
injection port. _1n the.l ed Bk et ancRoRL@HE ddv3k. 1 S positioned in
gui di ng sl ot spof@ﬂnai’g’ei%}ltgé)%g%éc{s%e srlegtg&\i\.dg:ﬂf% 1%% gf tﬂ% suction cavity 131.
The gui di ng sl ot s AfB# ercisiomalreatiskuel wiich has bedn| copipredfin ¢advity d3ibisidesigredvi ty 131
so as to provide a.relatively unifaor i.S] the

| ongi t udi nal PETGEH fbytaﬂgp%léw t%/tlsfg%uq\%ﬁé&g?%a igztﬁ%iogétg %d%gfcg%guerr st ood t hat
"l engt h" 1@f emat thoerisich deyicd Baioginttivatadprethampeih 4 lockdgmechanasar §10H, and

"W dth" referg to axis W I hdi cated. in Fl reviding a uniform
20exci si on deé’toﬁ'n? ’§’a3(1Eee?rﬁﬁﬁf‘i)%ég?ﬁ?teac%uﬁg?n 05%7}%3}%5&;%}"%355 e?cg:ﬁ)fgét of tissue is
exci sed. medNapisinG@dit beliasighedun e refeaveeaetomatitadly ondeefluid dtiljecséd otte suct i on
cavity 131 need nqt be eHni for.mq%cr oss its longitudinal |ength and that
provi di ng var feriGedhequplef fRMGIHEHOBP Y he suction can be particularly

advant ageous in a pykdigastRfed@pdbiiarhi, #bladd 182 iepa@itipned ini guidikpesloth 134t r at ed
enbodi ment, the cavity 131 is_ substantiall j der at ..25its.djstal end 150
than at itd8 pHEPPesNE %‘F‘F‘dwaluﬁd“\]/\/iokj%ets‘wé‘o&fﬁ’f% lﬁ'gglﬁwn?%%?téég W4 as you

proceed di st at)irﬁﬂlel BARANSE: driaR subtiinadty 13060 easipividedlrelativély afii@dmdi st al |y,
the width of the exposed tissue resulting from t%&é%gé@i on will I|ikew se

be flared di stenth 9f exqisionpeepps opgigriingkiseel gt r & ARt are

flared distal by, cRRtdoa\e BleR@n MRk a0k LusRidt Appldaaternt, axad appl i cant
has found this geonetry to be parti cul ar_f% usef ul when exci sj n% stomach

tissue near oendHyidibdrafers & axieWgs dndicgted dh god;6, FEpyiding pBRIY™ This is

because thg v cgé ?&1 tH 106 sePh1 QRG e AP BRI § s@facy BYerUToicRR G dxdised.t he stomach
fromthe ?ﬁ\] g)lﬁ thu tlﬁeseffecti\?e su?face arga of stomach tissue at a

certain distance fApphcerdasioand.herersebatiferrdtiofthefeeionarpdal eed e.
simlar to an nb%\é%ﬁg& Ld{&@?ﬂs )ongitudinal length and that providing variation in the

width of the suction can be particularly advantageous in a number of application.
For example, in the illustrated embodiment, the cavity 131 is substantially wider at
25  its distal end 150 than at its proximal end 140 with the width steadily increasing as
you proceed distally. Because the width of the cavity 131 is flared distally, the
width of the exposed tissue resulting from the excision will likewise be flared
distally.
The formation of exposed tissue sections that are flared distally can have a
30 number of useful applications, and applicant has found this geometry to be
particularly useful when excising stomach tissue near or adjacent to the
gastr'oesophageal junction (GEJ). This is because the volume of the stomach

expands as you proceed into the stomach from the GEJ and thus the effective



In addition to having a width that is narrower, the proximl end 140 of the

cavity 131 also differs fromthe distgl end 150 due to the presence of
shoul der Wweeotown1242. As shown in Fl 5, shoul der sectcousidis/opm7an
el evat ed tapered section adjacent the proxi mal end 140 which serves to
snooth the transition to the shaft 120 and al so serves to restrict extra

tissue from siy@ldge.Ar sRhfaeh ﬁésﬁ@att&edeﬁﬂnms@x\‘i& frdth theld® ifdr&dsed wighd 150 of
cavity 131. The COfT%I nation of the proximally narrowed wi dth of the suction

cavity and th‘bstfmcéiliomﬁiE%hGLﬁﬂﬁé%rt@@twmﬁdfwe@an be 10 an effective way to
reduce the risk Ofl%%g‘cfnfu%i{)t%?hﬁﬁ X"Q%Rhi Eis ASY¥dvie, thSpridinll &R RYGraR tissue

near the proxinal urt uce the risk of such perforations, the
wor ki ng portlmltﬂm aiSfO @ﬁ@sﬁpmﬁh@@vmb@dﬂé@dm theepreserngicd slepuder h vi sual

mar ki ng de f: 00. For
exarr;)I g Isztlsgsl’r}%e]I rlc 3 &%@%%ﬁ%@gw&g%@ T wge‘%e\rag%é%dd al ong the
si de of the vwntlmnr@apmttthe(mmimlfam%&wh@h sgruebdel srpmih thedﬁmlmn todhd ng
stickers 172 %92@3%1 agse S%Ieré f&%gstltl e&t}i)a tlS%l!le‘?% 1‘9@11&11%‘30#&&% gba élt ion to

visual ly i denﬁhla stred location on por ron 130 that
shoul d be posalrhwmnmdthatdmtalpmfIiOmﬁk:amtyI16taThmmbmatthOﬁhapmmallFor exanpl e,

based on a vi sual the GEJ.with. t 0SCope, 14 per at or
may det erm ne %Hf’t c%’)?’i1 ltygﬂd;ﬁlfgéorxl% ciu(rl;&rj?r ieffgg% %zuclqg bge | ocat ed
and then hpw iﬂ-’éﬂbc@\fe We{}&o\r&ﬂuké fhg rlﬂompeﬁbraﬂl&()wh@uhdddyﬁ:e\li wdeth keexicisei de t he

stomach when the sho der .S jon 142 is in the desired position. The
di fferent col &iSegeat | 1170 night then be placed on the working

portion 130 on ei t’lhﬁﬁlrtﬁérd&:hﬁéth%hi@k bmﬂml@pérﬁ;ﬂaﬂoﬁgaﬁdmklnglpmpnbyo v@at ching for
the stickers to becone VI sible to an endosc @QE@ I’lSI e the stonach, the
operator can @sisinficrise 1wy brrrowag Widkyis 1kG18 ﬂ?Enfi °BiHEed in the

desired positiQhate placemerPsf thRideics 00, FRr &Qhples labdtietched dipaméingiekinyd th wires
160a and 160b which are individually ext endabl e upon activati
‘%Br ation (FIG

act uat or s 11071 ¥rmayipere ddeskalenievi side afihe Werking pagien dAeRs ObBrP
4), the wir €s, ﬁ%ﬂun&&% g’tﬁ&er@'l?@Q?@ﬁla& Be EFRIBETIMMT ik wEXIngnd al ong the

lateral sides’ the cav position, the outer surface of the
wires 160a, 1ﬁ®boraﬁoe/1&yelrh§e1damtlfytheldqgtﬁquahormn the WesdnePoRNVO e adj acent

outer surf acefh%Lp Qﬁe;ﬁeﬁ%ﬁgara QoSSR anBtolt n%@éxla»ﬁpmw out er

surface profi device e wres 160a, 160b have fheir distal
ends 165 cri npeavisval evdleatinh otthe GEd withaheentipscops, fhe operstor ey deferating he di st al

o Eo0 by 2Whit GRS SRR kIR 187 SR ROURLGHA L0 bRPRAFEA OF o 107, 106

in the ha ape nmenory and/ or
superel asti c thatwikiag porsioc kB 0agoul bé wsxble 1m®hh¢mnacﬁvdiendlersgmddnmat or 107

and causes wi FETsEE b BEGrENPSH J0r ARG ERI 24 e "o shown
in FIG 6, \Ahﬁﬁgm theh be pREaRsh tid WerkinkGReion 160 bn aitler sidneftht Indicdies posed in a
plane which | %ocatlon Thgl(l: ty%va?chglg%or fhe gucke?r? ?o"%ecomg v1s1li)f<):rpo gl’? E:r'x og)c%tpgl .
25  inside the stomach, the operator can determined when the shoulder section 142 is
placed in the desired position.
Excision device 200 is further provided with wires 160a and 160b which
are individually extendable upon activation by actuators 107 and 106 respectively.
In their unextended configuration (FIG. 4), the wires 160a, 160b are disposed in
30 recesses which extend along the lateral sides of the cavity 131. In this position, the
outer surface of the wires 160a, 160b are generally flush with or recessed below
the adjacent outer surface of the device so as to preserve a generally smooth outer

surface profile for device 100.



In the extended configuration of FIG 6, a proxinal section 161 of the wire
10i s near the proximal end of the cavity 131, a distal section 165 of the
wire is neenotomsidistal end 150 of thg cavity, and a m geeaiscew/03®B39 of the
wire is spaced fromthe outer surface of the device 100 by an anmount which
depends on the degree of actuation and the shape of the extended wire. For

exanple, if the eﬁ%@%%?lwaf% bhavé'&ﬁ&?dlbtal énh§1éscurﬁﬂpéﬂoaotha4vxﬁsec1 rcle, the
m dsection 163 wou be spaced one radius 15 fromthe outer rface, which

woul d corresrr@hﬁvqlbﬁmﬁduposﬂl@l nepicthel fistebendd 59 ef vy ardibeir B"r?§m1 8%nd 161, or
appr oxi mat el y, 12 fhfe Lc%%ﬁér?lé’f 16&‘%tﬁéﬂ%ﬁfenTﬁ@%h&%éb%llsoﬁ\mé%bety of

di fferent exten ed wre apes ‘and configurations ma e | oyed. Mbvenent
of the wire 16 of a6Hpe fireorory M@/@ﬁmﬁéﬁﬂ@@a‘(eﬂﬁléuch)is%3611101 su ﬁt’*’énded (FIG

6) positiaons gg%tg%gﬁggtgp Rlﬁpcllétélﬁﬁﬂiiom&qaﬁﬁlgﬁll b¥re 1rft6’fhe%¥(ﬁﬁmillef)oﬁw o£0r el easi ng

tension appl i tS retracted position or applying
conpressi on tthe tlenod and cdusestwisen&i0a taobpvoratiphy eutwasbEiriorn apshaR 8o be

acconpl i Shedys%l eC” Al %herglgr[ heX@IRiRs 1 F?tg)?lagéi é&?eﬁﬂlﬂ; lgfsed ol he wire.

The wires ma gﬂé‘?’ &hsed i a nu erent ways. For
exanpl e, one glanevoieh mfat drheuexngln Gegl abdut 45°) am Hosizanddd as a tissue

rentpul ator by 25410000414 ohPhRAFRIERRG, LI USRI B Ot i ng the

exci si on device 108 I nal i's an novi ng the device
100 proxi pgl | i nedr tieb ;&bﬁHayendldﬁ t}&m@vlbemlusdastaltshem\m 168 ef ﬁncewuexi eaded in

con] Unct 0, vk APELL LR St SR b oo ve L0
{ EeSts LL't | gtnhtetrhgtaatﬁm(ﬁffa&éﬁ@ftﬁe;%@wﬁedg i ﬁtﬁﬁn«ﬁgmpt/ylcp dgesdy @ thodegrdchdr  30si de of
T T TG NG TN ST
fig Eeﬂ] ;—'“;]et Pfggﬁé% fﬁie:fd?]}nfj&\@ Hagr-chOR, ihs nﬁdsectmhqm sno@lﬂ bokpaed anesatibe pl at f orm
from tl?e outer%ursfelljc%t \:vl?lgh \?vgl\xllld tc%)/rrejé]jo'oSnd to about 9Wﬂe dlstance%etween platform
sections 165 and 161, or approximately ¥% the length of the suction cavity 131. A
variety of different extended wire shapes and configurations may be employed.
Movement of the wire 160a, 160b from the unextended (FIG. 4) to
extended (FIG. 6) positions may be accomplished mechanically, for example, by
20 releasing tension applied to keep it in its retracted position or applying
compression to force it to transition outward. Movement may also be
accomplished electrically, for example, by applying current to the wire.
The wires may generally be used in a number of different ways. For
example, one or more of the extended wires can be used as a tissue manipulator by
25  bringing it into contact with tissue and then rotating the excision device 100 about
its longitudinal axis and/or by moving the device 100 proximally or distally. In
another use, the wires are extended in conjunction with application of suction to
suction cavity 131 and serve to prevent unwanted tissue from being captured in the
suction cavity 131. In still other forms, the extended wires apply pressure to either
30 side of the suction trough (i.e. push the trough back) to enable only the tissue in
line with the suction trough to be influenced by suction.

Another aspect of the excision device 100 is the provision of a raisable

platform 136 in the floor of the suction cavity 115. As shown in FIG. 6, platform



10 WD 2010/ 151712PCT/ US2010/ 039879 136 is provided in a central cutout in
the center of the cavity and runs al ong,either side of the injection
needl es h8@.20Mhs1upder si de of platform 136 is connect edpCo/UsRe109H34sNDt
shown) which are actuated by sliding actuator 105 on handl e. Pushing
actuator 105 distally forces the platformw res up and thus the platform
136 is 5rai sed3sR pévadudiit & c®Bi iit& id the tdifer 6AthE byvifylaB® Funs Rlohg ety be used

to assist in renoying.cut tissu romthe gavit rticularly .in the case
where the ti séﬁéoﬁﬁﬁgﬁ%ﬁ?@n Bﬁéﬁeﬁgitﬁwﬂ?mlﬁ%@l%@ﬁ%ﬂéﬁ IHPRTEN® to
di sl odge. Sut wifed thoPshowWas whith hky detuagd BY Widisy &chi@®r 105 ddhddde. Puthig ng devi ce

200 is configured simlar_to the resection device #00 and iggludes an
el ongat ed shafeugionl Gstisiallyiiprsgs the plHormyHrsPaad thus Femlatery 1P & al wor ki ng

portion 23@. Thgdsitridhi AdpddRMh G&Pthe Oty Flobe STHERLY Beusb@td Asiaih ed over a
standard gui-de wire via a guide wre lumen that extends. from an entrance

port (not showfloving qukEssHaFamdhe ¢ayity PgRichIREY BBs Fash WESHG e 1STUe 3Ya hol e 265

and eventual | y,QiiecEiné sulldi8s SRGwiR dﬁfh@ulﬂﬂo%‘is@dd%&.i p. An endoscope can be
inserted via entrance port 201 in the handle 210 and exits the device 200

via outlet hole 222 in transition section 224. The wor ki ng portion

230 includes a si dguﬂ}ﬁ@?ﬁ& suction cavity 231 and an array of needles 232

which are designed to apply transverse sutures to tissue 20 captured in the
suction ca®ity. Ti SeminginowcaFlGs &dl hihe putyringdgrice 300is ppifieyradsimigy {s 221 vi a

lumen 275 whi ¢fy, drgg(etcﬁcﬁ}péevkg 180 SHEHLERRsRA Elon RQL shaff %Uaéﬂnksl&éﬂgggll@ section. In

one contenpl ated application the suturing device desi gned such that
it applies fulhandihseckorewith s distat workingrodign 2§8.sThd sturing slgeicedidiie avoi di ng
suturing tissug.that |s. rpal (o &k ar jc tissue,
and sel ection dg?érée%tst%lé?sllnggr%eggogfvsﬁﬁgaﬁﬁﬁgﬁWi%fg V%(k)éngr‘ﬁtl ‘%o“ﬁgé lgﬁgﬁ_g{ﬁm w de can
facilitate capktendsfigon heepraopegoruairshowy) infhedandle,itironghsthe suction cavity The

wor ki ng poyrtiaon 230,/ Q sed of thr ts,. 242 whi ch
are maint arned? W?%?é%?ﬁfﬁ%?‘%/aﬁﬁ ot elatil}‘ro E?fég gﬁﬁg !rjnﬁrr%gft% p‘?rrll gn A&beoig tan

speci fically, baliisgneeni epianc2ibet BN tie thdhandie Diigind ekies thé deymeeei0 viaunens 274 of
all three capsule_ 3 rts, and a co spondi ng alignnment pin (not shown)
ext ends throudﬂtlftd’r‘?%ré ﬁ%?nSItlonsem?ﬂé&?hree capsul e parts are held together

via application of The 6orkMgEsstione2300¢wlewh sidhdisiposedsuntian cweily Y] andtagnsi on
control | er 208 nmoupt ea]ﬁi 2 t he hangll [ Mgr e teci feirscal tI s ggs%ueend of a
tensi on cord (3%8Y OEHSHNS 21V ugh aredesiens %@’pﬁ{)&l’é‘f c?ziBélﬁeI' &
: 20  captured in the suction cavity. Tissue is captured when vacuum is applied to ports
221 via lumen 275 which extends to a suction port (not shown) in handle section.
In one contemplated application the suturing device 200 is designed such that it
applies full thickness sutures through gastric tissue while avoiding suturing tissue
that is external to serosa of the target gastric tissue, and selection of a suction
25  cavity which is 30mm long and 8mm wide can facilitate capturing the proper
quantity of gastric tissue.

- The working portion 230 is composed of three capsule parts 240, 241, 242
which are maintained in alignment via a pair of alignment pins. More specifically,
alignment pin 237 extends through the alignment lumens 274 of all three capsule

30  parts, and a corresponding alignment pin (not shown) extends through lumens 273.
The three capsule parts are held together via application of a compressive
force which is maintained by a tension controller 208 mounted in the handle. More

specifically, one end of a tension cord (not shown) is secured to the distal capsule



11 WD 2010/ 151712PCT/ US2010/ 039879 part 242 and the tension cord extends
proxi mal |y through the tension |unens 270 of the m ddl e 241 and proxi nal
240 part swotzhromsghizt he shaft 220 and up to the tension eomtusedilomss298 i n
t he handl e 210. The tension lunmens 270 are designed with a recessed lip
t hat engages with a conpression spring (not shown) provided 5 over the

:)?22 Ie ﬁn CO][ d{)ﬁ'ﬂﬁZCHnaIﬂ%&&@l&ﬂ&:ﬁ)m&n&%ﬁ@mﬁﬁll? t@bugh dhexessicn lompssd76 parts. The
ce o conpressi gn sprin et a parts_ bjases the
capsul e part of themigstled] asd 3?"("“’%4’—‘!289 p%jsmﬁf@ﬁﬁﬁ{?éﬁ{fg#@ aélgélp\'}%{ orce is
suf fici entl yehgheas@diler P0e it B8 Bl F1ONThOtehsibn BB 370des t@@edt 0 provi de
fine |l evels of tension adjustnents, such as to corrpegy)wng for rtlcul ation
PEY

of the shaft Wlthﬁdecteﬁfe?ﬂdlémaﬂ@gﬁgﬁs with A FGMPreSHon PRBE ok of t ensi on

So as to §au§€erttﬂé%eﬂshfn%rcﬁﬁﬁ%ﬁb@se@@éﬁ@eﬁ &c§P&lﬁ@ﬁdﬁl@@ftbapsﬁlérpaﬂ%a”m e,
tension controller 208 may be in the formof an external frame 212 and a

.]'Een5| 03 Wi reThQ)PFﬁQCHQEZLQlf thinenspression srrEg bRIVCRT AdResat RaFts ks 1he GapsWy pj ect to
I ne adj ust "ES, shrefd ﬁ G2 8 PW¥hdnUhd W dehréy wafo@@edeghff@i@ tlyleRagyt ernal frame
212 may thegB OS%r tgﬁa f)lb‘zged Iocdglgjlroﬁl in the alnd]il 4 bufl in a 15quick
rel ease format. The tenmxecoamller 208 is desdgned typpwike fing @&%I%OGPH%I%Sl onis a
si gni ficant §<ﬁpﬁﬁl¥xg§‘@}{&iﬁs‘wGomﬁ%%&ébﬁ&'bﬁEﬁli(u&lCHﬁﬂeqsﬁaﬁ ngd t@bviibgrneedl es are
positioned in gvice soO as he external npbst conponent once the
tCﬁpSU| es lt)a(r]I tsick peensqganayi redqasy of tersion seRuivpprese therthign cgnplegantlp arose while
e suture eV|c e needl es woul d
still be enga% die P tﬁS?et‘;(IX}@ lﬁetglgisndél %lggkﬁ?%b&égl}egﬁgrﬁﬁ&h be effectively
Zevvn into ]thextpmhi feamie: 21Wahthaltﬁns1anmy nopniRidoriose pasitioa yathimtbe ffewedl es, t he
octor woul d ed t.0 co te th I e vice could be
r emoved. The_ 155 ]?Jea? ! edus%enc O'frjtg {Iarﬁfggb}gér(@sn? {)@e%gdelf%ﬁo l?’llgon Now i f an
ener gency ar bﬁtemalﬁrzhm Zilaohaqrthmabemmnterdrtmﬁxqﬂbcationén@abmddﬁblttM| on and
abandon ﬁg t hg, E e%léjreoneedl es wherever they happen to be, with the
under st aridi n§U k&% ©O8BY be better for the patient to endure a subsequent
procedure to r6trTﬁa/zenlﬁipmdimaqugclhefebsehﬁlmnmdnishaargﬂlﬁant stafaeyadvmdgfate ri sk of

the emer gency Ret ur ni 0 the actu

needl e 232 i £3Eewiaty &%S’Qﬁr&i%%ﬁ%t o8Bt 8%% ong(?llmi tF esd‘?vﬁﬁ eSP |a%{r}’eb263irl? aceeggg
with each no%ﬁﬂérrﬁpxﬂﬁﬁdorhﬁ&xeﬁmw theBébsﬁlses ﬁdmm SpfeaEhﬁhrt HJmeXarmplei%ﬂl i's near
the tip, notch 235 is near .th % and a not sh IS
general |y at 3¢ FECHPRYAEPE Sle etSHté‘rerﬂ?@’&F & as éhrf’ sgmtrﬂlg ?’fown) is
?lzso pr efgr alhne@EPhEsld bl BaGianaesihe tisgaand the smﬂ;sgamtoemomdm the free

effectively sewn into the patient. Without a way to quickly release the needles, the

doctor would need to complete the suturing cycle before the device could be
removed. The ability to do a quick release presents a new option. Now if an
emergency arises, the doctor can perform a quick release of tension and abandon
25  the suture needles wherever they happen to be, with the understanding that it may
be better for the patient to endure a subsequent procedure to retrieve something left
behind than bear the immediate risk of the emergency. |
Returning now to the actuation of the needles, each needle 232 is circular
and has three notches on its interior surface 233 with each notch spaced 180° apart.
30  As shown in FIG. 8 notch 234 is near the tip, notch 235 is near the tail, and a third
notch (not shown) is generally at the midsection of the needle. Suture thread (not

shown) is also preferably coupled to each needle near its midsection with the free



WO 2010/ 151712PCT/ US2010/ 039879 end of the thread from each needl e being
retuned through its own suture return, umen 272 or 271 which are accessed
via a sutwoeoiosetizhol e in the distal tip. The neediras2@823mne t heir
associ ated drive shuttles 236 are nounted in the channels 253, 263, 262 in
t he capsul e parts. Needles 232 are positioned in the 5 outer circular

channel s 263, 2G2nhSiRtbald h@mCHabh/&eallalbbf&qlgeeui’rﬁﬁ thrSug(tlnspmedtuta)retuhe interior

side of the needle 232 in the | ower ch
a one way sphinig A7APEH 1(Hyeh ?ﬁ&%isewiagﬁgﬁ‘ﬁdﬁgééde S ?IStta fsot: nt g?leolr nel udes

gg% CE:: g ﬁ ignt (2334T1|1e2&5ha1eg‘p.wlrz a&ﬁﬂ&ﬁi’a@ﬁ)cﬁfegdmmmgleﬁ D&5 zneaﬂblu&t,edaﬂﬂethe shuttle
rnal channel ~which exten ar.o t he sides. f th

232 for pur peksaselp?Skdphob? inihe %Pﬁ“liB%siieFﬁﬁU%?@ﬁee?osﬁllof‘ © need[l_ﬁe

shuttle ig Cgﬁ'@ll ﬁfjsufapc}fa'nﬁéﬁ 263 do SHEARdB Ishutild 23Sis Gi@pdse&fﬁlhﬂ)ntdﬂkbr ch extend

distally through | umens 278 and 279 t I T :
constrai ned brylepﬁﬂ;e p?@%@@@?lﬂﬁﬁéharrgg@%&ab}ﬁ?é@“ QZ%QH‘&CT‘H%EEOIQ%d forth in

hem spheri ca d
whet her 15gr gvag Qﬁrﬂ%glﬁtg]lggﬁt %@%?ﬁﬁh%ﬁglg&egﬁmt& %gel%bglrﬂ 3{51;%5(3§t7rm¢0r Ogac kwar d
(278) pul | wi2B®).fo furpdses &f driyingdhg @ﬁélpacﬂﬁd&ef#‘@ﬂ%%%q has ap |mt@m‘a‘lt"ll’1‘@2 res are in

bal ance) the ctllqtel% eﬁdszgf?%nmﬂé g?e%ioﬁﬁg neddid 332 for Burpos?EQ@f %B@tlﬁ%&ﬁpt ion 210 is

configured suc € position o e trigger determ nes the position of

Eﬂe sﬂut EI:Oe fasaudngrmnpersqbgmhemtcal ly that squee2| ng the 20 tri ggeP 202 noves
e shu e forwa r. noves the

shuttle back to elri;ge %@ﬁ@ %i'goug[éq t‘?ﬁﬁteﬁggg‘%ﬁg ?12‘”295 %‘Bﬁsv}\l;) ggg?ﬁlghthe pul |

W res in oppesiehddidialettoughdureend Zﬁ&mwﬁgespt?élﬁﬂb’o"fh%%ltt@ll@ 320 that are

e L by RO LR Oy AOSPOBn e sy 11 erent ol

direction w a;aﬁyi@h@hblmhanr%mﬁ!rﬁomuhé enm%étwmhc biendfarbapndi angrhiedssi ng t he

other. As shown in 11, h h

directi ont? t%eafel’iées?sﬁ%s br?&gaip éﬁ n;tg%%ﬁg%dgﬁggﬁlﬁ% @J&rﬁgﬁs %éﬂ ﬂlr& eaS? g‘r3 si on
spring 315 i gfihBieas Apsadohdiffaeatial (ire thewiss 30y b8avekstbe slttlea236r ovi de a
counter rotati onal b| af that serves to assure that the pull wires are

al ways under of tension. 30 Keeping the pull wires in constant

ﬁn_enf] 't 03 S Wfot hes qvl@ hé:Hd'le d%'@tﬁdnoﬂobsyccilﬁgliragsuah) tl&mpsiﬁmneﬁihss"@gyr 29rzac k that
J eve 0pdetefrr?urnes(,3 t)§12 posmon 0 the sthuttle a%dfrrlloef‘e)z( épre]gﬁ ally tﬁ'&ﬁ sS ré%%l%g the

20  trigger 202 moves the shuttle forward towards end 252 and releasing the trigger
moves the shuttle back to end 251. This may be accomplished by wrapping the
pull wires in opposite directions and mounting them to hubs 310, 320 that are made
to turn in the same direction. Accordingly, because the different pull wires are
wrapped in opposition, rotating the hubs 310, 320 in one direction wraps/tightens

25  one pull wire while unwrapping/loosing the other.

As shown in FIG. 11, hubs 310, 320 do generally turn in the same

direction, but they are not rigidly coupled at all times. Rather, a torsion spring 315
is interposed between the hubs 310, 320 so as to provide a counter rotational bias
that serves to assure that the pull wires are always under some level of tension.

30  Keeping the pull wires in constant tension smoothes overall motion by taking up

any unnecessary slack that might develop, for example, due to the flexing of the

shaft.



WO 2010/ 151712PCT/ US2010/ 039879 Trigger 102 is pivotally nounted in
the handle 210 with a slide plate pi '13204 di sposed in an L shaped slot so
as to prowodelcasguick rel ease capability for rel easing tremaisesnoososthe pul |
wires. During nornmal operation, the pin 204 is proximal and the pull wres
are under tension. To maintain the state of tension, the 5 pin 204 woul d
typically be slidrgownmaridbivothly Rostavinaetaydie 2t @wih nglidegtitt pin of the L
shaped slot. To release tension, for exanple in case of an gmer gency, pin
204 i s rai sedPhdiarediiyan bsbensd elst 13840 Proyide pgviglore chaﬁﬂﬂaﬂtﬁ Ye free to
slide proxi mad¥nd Rnéi6l 688E phul B! DurkghBrrh2 B5érativn, thB@id 20e¢ nal not ches
(235, 234) on the needl es 252 serve nultiple purposes. 10 In addition to
serving as tprexisngengehentll yisesargurgdsy teptien. dhq paniapm fhe jiae o5nsiop, c§1L‘5ri ng bar
238 is prgvi j i | o d AV Bvakdly Edibadi®h) sevirsf t he

i nt ernal 5r)lot ﬁqgggqg?%%%yeall giglsme%%@apﬁyeedl e wl| }Be at ﬁe conpl etion of a
full stroke. theprshapgdisket.- Powleasn teprian, fa56xample infasecH 2D SWEgRRFYRAIds it in this
" position. Thi& :kS.: i b idtbel igenly point in
cycl e when t %4 1%2%%?8&)?@1‘8%?%‘%nthiél)%&HCo?EhaeS:%fg?H?&go%ﬂﬁiebesfﬁ:g:tc?gn cavity. As
further meanprogimadigcurcieage thiypulhwiseltessiph this position, a confirmation wire
206 i s extended thro IR L i i idd handl e
210. Wth the con |erlHntg{}'|aion ng? @%’o%x? %p%g}s{?%dllegg?f%ek??rdela?gleé\g@ﬁb%r eater
secur it y 1andlr aiditioh ansevitgassbe ergeganzint paets fa theslrivastittle 23 e Bwingor e, unl i ke
the spring bar 8 20 .whi.ch_i. i i td I tion wre
206 need not gﬂ@%g P B E 1gﬁ%v1§/tz%g‘§ﬁt¥%8&gﬁ (ggﬁfns#&%qg)t‘i%ﬁtﬁméﬁﬁﬁ pl ace, the
needl es are aftblez3d ateflepail ankefadeddie widishetat the corpletorddfaghly strakenSprimeat i on wire
206 can serv a lock har. Knofting/ Suture. man i sut ures
have been apE‘i‘r%gﬁf’atf’l?féghea{?lin%gT ?}éc g%olgﬁg116?165”%?1?%%%%&1%?%@&%%&i ent
such that appssiun RtfsONe&herayly beint inegclt oyet the necdpe patnpigtelyrvlaahel parti cul ar
procedure _of interest. Rather than actually tying the together, a knotting
devi ce 308 i &eSPYPIRLEYY- enpl oyed. As is known in the art, the knotting

devi ce woul d appl Xs furhEd M¥une bf b@igahoiecsle i thisrposiich arosfimatiast ener to t he

exanpl e of A RaDe Faig o BEREheRRGHEy vHERd SHaHAY Be°AT18M i endoscope.
To facilitat eyiihBe SaHHne:i AR L053h bsiadn, eRAESEN gRaktitdeuiétymadagenent
resistance to accidental needle movement. Furthermore, unlike the spring bar 238
20  which is always in position, the confirmation wire 206 need not be flexible and it
can be sized such that, when in place, the needles are effectively locked in position.

Accordingly, confirmation wire 206 can serve as a lock bar.

Knotting/Suture management

25 Once sutures have been applied, they are collected and organized outside
the patient such that appropriate ones may be tied together depending on the
particular procedure of interest. Rather than actually tying the together, a knotting
device 300 is typically employed. As is known in the art, the knotting device
would apply a crimp or sleeve or similar mechanical fastener to the desired suture

30  wires and while pulling them tight. Knotter 300 is an example of a knotting device
that might be used alongside a 10mm endoscope.

To facilitate the suture organizational process, a suture management

accessory 400 may also be provided. Suture management accessory has a central



accessory 400 may al so be provided. Suture nmanagenment accessory has a
central 14 WO 2010/151712PCT/ USZOlO/1 39879 nount 410 for receiving the
di stal wowbiogy/periei on of the suture device 200 and a plparalseéig/osds7sut ur e
hol ders 420 spread out to either side. As illustrated, suture holders 420
are formed in an upwardly extending fashion, which serves to reduce the

chance of aCﬁbQﬁQﬁ@kdrYe&lvﬂgQﬂ@ﬂlﬂﬁl WHRing poitioa bl the bnioetdevico2®sandiai | e reachi ng
5t owards t he outsi de nd. 14 illustrate a

bite bl ock fblﬂraUE/é’de‘iufeﬁ@’lqehseA'QQGP‘iﬁ'f“! ?fﬁt%ﬂﬁ‘e%?%qaﬁ%g”u%%??’es&w es descri bed

herein. The Pijtgs MPGK tdrhe@ FoRLRNafddf extsh@ingifishion, Whicls i

airway. Bite block 500 jncl udesu%a Hditq}fn ‘gnn 520 ada ?ﬁsm&gzcepg:ﬂltgged
bet ween t he farchange Oga%@éﬁtﬁl}aﬁﬂo‘i%n%ﬁ%%“&é lr?g”lt?‘h?ﬂ?ﬁg' ﬁ‘&f?é@gn% o the oral
cavity. The hilfisRosksi®O0 includes a pair of side holes 540, 550 on either
side of the main - lunen 505, and T connectors for attaching to a head strap.
An airway nount 560 is disposed in one of the side holes 540. The airway
mount is nolded 15 ni@g{t@blogkvmth the bite block. The purpose of the airway

I'W
nmount 560 is to secure an airway to the bite block such that the airway

extends from one BIGS hdand Weillhwiaws Wigdlogk &raps Juring s vHeNgead cavi ty so as
to effectively (% eﬁ’ 48,3, 895% l%éd\’h%re?rl Wit Yot g a@aﬂ?écpi%?ﬁgérvﬂth alhe airway may
be a flexibl & Rawn I cl ent |arreter | engt h, and 20r|g|d|tyto
posi t i vglly rraepatamly]mamedlarrmy Bitebloske500dratydes fmak ngs, SHnadapted © des;i gned to
accommpdat e a_naso

gﬁg%ﬁt{ ne@ég"ﬁg‘%zlh gzg{g}’x‘fé’teétmg le&‘ehnéfuﬁleﬁpdm@s"s% @kl y available

ai rways desi sophar angeal airways have th h
of an el ongabeﬂicdvhtexirhébltetblbcécSA)iOtutchBieaiaaaflle‘zfslcwl%ieﬁéﬁ%éﬁo O%Pﬂﬁier flﬁethglf ape

Che 55 £l ar 8y§1%81agb {‘FPEQS 484 nslfilr tﬁg okl tnal%gésn% P vont the

the 25 flare e nostri serving to prevent the
NPA from goi Rguhid6n it dispasedsialone afht yide Boler40s Thehigwasapgint @,Samlée%ave f ound

t hat NPAs K
an-or ol piiar dHEBEHY WHE AT APk aRee ot F Rty k] Yo idRalgal G100 °°

confi gured t Qirffv@y 19 the bite block such that the airway extends from one of the side holes 540

distally into the oral cavity so as to effectively provide a positive airway during a
procedure.
The airway may be a flexible tube having sufficient diameter, length, and
20 rigidity to positively maintain an airway. In one form, the airway mount is
designed to accommodate a nasopharangeal airway (NPA), which are
commercially available airways designed to be used nasally. Nasopharangeal
airways have the shape of an elongated flexible tube with a flared, or trumpet, end.
In their conventional use, the tube is inserted into a patient’s nasal passage with the
25  flared end abutting against the nostril and serving to prevent the NPA from going
into the nasal cavity. Surprisingly, applicants have found that NPAs work well
when inserted into the oral cavity so as to function as an oral pharangeal airway.
Airway mount 560 is specifically designed and configured to form a
friction fit with a standard NPA so as to reduce the chance that the NPA would be
30 extruded by the patient. Airway mount 560 is a round hole having an inner
diameter in the range of 9-15mm, 5-12mm, 5-15mm, 6-14mm, 7-13mm, 8-12mm

or 8-11mm, or about 9mm.



friction fit with a standard NPA so as to reduce the chance that the NPA
woul d be 30 extruded by the patient. 1 i rway nmount 560 is a round hole

havi ng anwbnosyistiianmeter in the range of 9-15mm 5- 12nmpcHAk20m0503674.4nm
7-13mm 8-12mmor 8-11mm or about 9mm 15 WO 2010/ 151712PCT/ US2010/ 039879
Wth respect to bite block, what has been described is the conbination of a

bite bl ock and anNﬁhfééﬁééttoVU"t@fbﬁicla vbﬁaeheglbwldss&ﬂalédmﬁmdns&manbpay defining
a main lumen which term nates_di staII%/elln t he oral % y.and a pair of

si de openi ngite biork apf an airiey waersin thgSite bocksamprsss A RO n%eﬁmngtaﬁ%al%. de

openi ngs andjug%h QRS tdrififitds gt praﬂ 1h€BFal Savity @hd £ pat éﬂél&%éﬂlﬁ%’&t adl |y past the
distal edge of the main |lunen. The airway rmay conprise an ongat ed

flexible tub®heigipitheqinyay istpentesip engef thetide Op§%ﬁs%{’§eﬁ‘§§@§p‘ﬁf&r%geal ai rway.

The airway nEyieh&; o?ﬁQsH%%dsuBQaﬂtﬁﬁy past ﬁle RisREkigioB il nfdh@Rnfeh! TRE @ friction
fit mounting .arrangenment. has al so-been described is a system

conpri si ng adifyayimayi @@Pﬁﬁ%%l%a‘ﬁ@)ﬂ?mb'éF‘ibﬁlhﬁﬂn&ﬁ)B@ﬁed areerinad g Sesilt er
surfaces ada&trﬁgopm]ypgeammyl W@%@o@ séuRAltd BRbitS bldPIPSHh a3R4p | OVEr teeth

respectively and defining an operating | unen for providing instrunent
access; \Aherﬁﬁqratm@tlomuﬁt@otyn@tg@riangqntms an outer face adapted to be

posi ti oned out si dgyLihe, 28] §ERGe SBRL Dol OhiSfie oLk GGl ace def i ni ng

a pair of side openings; a nasopharyngeal "airWay positioned in one of
t he si de1&50M|dn@mn&nmbeem®nmrr@tmi iserfaskd adaptad to betpesiiondddntwesn aral cavity

so as to funéitj ]?tn ‘Fpﬁe'aab@‘d% -t eyp%%mh, a%l rdﬁﬁ%’l% %e&gﬁgﬂ%mgeal ai rway

may be secur I'te bloc asopha way may be secured
to the bite povidlngunstrumesttacegss;ovheseimibe hite blwﬂendamphautynfgeaadamed way may be

secured to t b|t bl.oc y ch i S SpOs hin the
respective 5{12331388 ?ﬁeﬁﬁu%épeﬂﬁéaalgrgg q’ﬁﬂ]urmﬁnfe fh %ﬁ%%%rnm s a portion

whi chdext endgaiif asf(zmea»penmfgseandmrnasmphﬁ@n@abélrvaq)osndmdomenmi ofgheasidk pr ovi des a
curved syrface which en es. t he.nasophar angeal airway. .The npunt nay

cont act ﬁ]e PRepines gd eé‘ff%?@éélsg’f' Yffﬁ%ﬁ’fipa@engﬁgﬁﬁﬁadﬁrﬁ‘) 3¥tolf'én§§?n B8 different
Ib_ocat iblonsk %ﬁuv&lﬁt}&gédl airw 0 The@asopharyMgalnaiway nias be e¢aued to thediteal |y with the
ite ock. 25 is also described i.s bit X r.use Wwth a

nasophar ange 01%16"#}{??/&’595019 ﬂﬁﬁ?@?“?‘f@yn&y&&sﬁwﬁ%ﬁ% hﬁﬁgﬁkgﬁ%w a&ﬁrﬂ?"??ﬁahg upper

and | ower oum@fintS Thé A6Fharyngeal airway may be secured to the bite block via a mount
which is disposed within the respective side opening of the face. The mount may

20  comprises a portion which extends from an interior surface of the side opening and
provides a curved surface which engages the nasopharangeal airway. The mount
may contact the interior surface of the side opening in at least two different
locations. A substantial portion of the mount is formed integrally with the bite
block.

25 What is also described is bite block for use with a nasopharangeal airway,
comprising: a main bite block body defining upper and lower outer surfaces
adapted to be positioned between a patient’s upper and lower teeth respectively and
defining an operating lumen for providing instrument access; wherein the bite
block includes an outer face adapted to be positioned outside the patient’s mouth

30 during use, the outer face defining a pair of side openings; and a mount configured
so as to hold a nasopharyngeal airway in one of the side openings such that the
nasopharyngeal airway functions as an oral pharyngeal airway. The mount is

molded integrally with the bite block. The mount may be disposed within one of



adapted to be positioned between a patient's upper and | ower teeth
respectively and defining an operatigg | umen for providing instrunent
access; whenreiomsihe bite bl ock includes an outer face asaptsdoo3dzes
positioned outside the patient's mouth 30 during use, the outer face
defining a pair of side openings; and a nount configured so as to hold a
nas Opﬂar y ngeﬁh}a sidé byﬁﬁhg}s Andétaefs tmehﬁteﬁbxobarf@mﬁl hitﬁmdefdplelhng tnadt ld'aheh
nasopharyngeal airway functions as an ora ryngeal. ajr The nmount is
mol ded i nt egQ FHATHE L4724 HE- ltg ROWT Sy be%gﬁgﬁﬁ%’mﬁ@ B‘Z"Lﬁﬁ%%?@d within one
of 16 WO 20&&5&@%@%%@6@&2@4%&3&&?& ﬁtbﬁsrﬁtp(ﬂiea@eﬂ@&hélgSTﬁélﬁiomnt acts the
interior surface of the side op enlng in.at separate | ocations.

The nount mePeHEefEhPRRIEPE HITET AETAESSHRIH %rﬁgurf/?%ﬁf@aa@w& Bf the

‘nasophar yfnigegreghdnd@ite withahd dukatir®hd thier 6f ths PRRIndl bnBpdrafOEFERNL . The nount

may defines opposing interior. surfaces which are curved and tapered in 5

cor r esponden®aSoRlAREH TGS vat ure and taper of the proximal end portion of

t he nasophar angeafyhaii§ ¥ described is ANRbI sufiriak 86i&a8TiEInB @dndverse novel suturing

devi ce ut|I|2|n? transverse circul ar needl es, wherein the needl es have dual

pur pose not ceiesalanpsesies avkerein s geerlenaze dhal puspass npiche whichats eigaged he need! es

and whi ch ar g, agaaatbYo Avai@ el dedindREfdh AL daigkd on of each

st roke. Thesgynotches nﬁ§§%é on ﬁé ?néﬁde surfgﬁgg%?ﬁfhé needl es. There

may be t k0 eeplnoges Aethe ¢ampletionaé e@ﬂlrstml@s Thege notshey eeyebe @the siden. The

~osuturing devigolind ARhCCTR-EAR! bd MRk hBindsafk Rk ol Bl Bfiplitd AT aun
before the nee fes can be nmoved on1 therr 1nitial position. The drive

shuttle may teeolater. VEiesttuliyg geyide ndyriedudepronfimationfqdexhipypugide at t ached to a

15 rotating f nei b ueeze

rigger . IR b o o R P e ce

havi ng a_ necsimtiesmayttw qoﬁmt@thymlamimeThﬁfpulllrwmtnw beiagiaahed tor a sucti on

cavity. e ha m I e nmenbers

di sposed-{gn g’ﬁ%’ﬁ‘%. %ma d snd([;efw egnglﬁ@ ?%ﬁhrl‘vé%?ﬁsq Z(gq'r(ije%lendabl e nenbers

may be contai ned W@mﬂﬁsBﬁﬁeﬁxﬁmammanmwmmbhﬂwxamomdmmmémdmgacondlt|on The

ext endabl e nenhers be w res, .and be.fixed at one end and
ext end out waP§f nﬁ’ﬁlga ¥re§e%8ﬁ%?r§§£}l§‘/‘%a"% g%&ue 1nasurr?'gy\1/\ﬁaw gng al so been
descri bed i Sm@C}ﬂtﬁMﬁﬂ maxiaéladonpldeiiiycd ektandablg neenbeissidpbeedphappaing.i n a
suction cavit, Qr assistin nmova t he excised tjs The platform
may be reces ?f ﬁhetsllf%thni G ﬁec??‘tef“%?%[? ?@beéﬁ B3 eecéa.n{aﬂ‘?g HPEEFSr m may be
2|5 el ley?tzedf Whén i thditiioatdxtendef condisibn Wi ieastenddtte pbabdromay bayirbmuel a
_plurality o

the wires may be fixed at one end and extend outwardly under a compressive force.
What has also been described is a novel excision device having a raisable
platform in a suction cavity for assisting removal of the excised tissue. The
platform may be recessed in the floor prior to being elevated. The platform may be
25  elevated via a plurality of push wires. The platform may have a plurality of
openings to accommodate suction holes and/or injections needles in the floor of the
suction cavity.
What has also been described is a novel excision device having a lockout
mechanism to prevent premature excision of tissue. The lockout mechanism may
30 be used to prevent excision prior to delivery of an injectate into the captured tissue.
The lockout may be constructed such that it is automatically released when an

injection syringe is attached at a handle mount.



openi ngs to accommodat e suction holes and/or injections needles in the
floor of the suction cavity. \Wat has-al so been described is a novel

exci si on wevomeisiayi ng a | ockout nechani smto prevent preraisye®/0898e9 Si on of
ti ssue. The | ockout nechani sm nay 30be used to prevent excision prior to
delivery of an injectate into the captured tissue. The | ockout may be
constructed such Whatha 4lsd Seed dERAB i€ @hbve] ERIERSRUYAAR igéction) €Ct 1 on

syringe is attached, at handl.e nount. . 17 2010/ 151712PCT/ US2010/ 039879
What has al saeealééwﬂﬁgge}abw&nﬁ%d w@&fmm@@%ﬁ @ewve@ a\mi%ni nj ecti on
needl es whi chusaéd B tBxhesdaek HpR¥adndl y fromthe floor of the cavity and
then retracted into the floor after injection. The novel excision devices

descri bed herei n Thgyord exddon feyices dessubed fiefelivmanheised to e¥eise e in the

stomach, €soRDAYYStissESh Wb st@Hiach! AEFhaPR ESlobr Stherlpart€ bt GIARL. MK be used
al one. or in conbination wth suturing.devices, such as any .of the suturing

devi ces descPpbBussdplopsor ipsembination vih Yasiag deaeesi sschaspayef thsut uri ng devi ce

utilizing traRsuereeics desitvad ndtegdl es, wherein the needl es have dual
pur pose notches which are engaged 10 by a drive shuttle to advance the

needl es and whi chWhekisalsgdeetbasis anpiehseering|dgngentilizingtrpasiesypl etion of each
stroke. Thesg. nof ﬁg&?&;,{)@&’e{ﬁﬁm@@leéﬁ& Ha%dﬁ?p@%&%% ii’th%hégfw}ﬁ 10gdk&s. There

may be three notc ree strokes per ete revol ution.’ The
sut ur i ngl¥evbyxediveshitie taaivansce dhatfeedlppandorhishade eughgdd bviadtiassé wi t hdr awn

15shut 1 o g 2 e drRTaTRYPSahsl ARele othis iy B e e [0 Tl ached to

a rotating hsisfapqofithendediesi Brenhmarbathtchaotehds forsthie stvakies pgr camplyteeeze

trigger. revolution. The suturing device may include a confirmation rod which must be
withdrawn before the needles can be moved from their initial position. The drive

15  shuttle may be activated by pull wires. The pull wires may be attached to a
rotating hub in the handle wherein the hub is driven by a squeeze trigger.

What is also described is a novel suturing device with transverse circular
needles driven across a suction cavity in multiple stages by a shuttle, wherein the
shuttle is activated by pull wires attached to a hub driven by a squeeze trigger. The

20  squeeze trigger may turn the hub in one direction with the hub designed to snap
back under the force of a spring upon completion of each stroke, with multiple
strokes forming a complete revolution of the needles. The handle may include a
counter to indicate the status of needle activation. The device may include a lock
spring/lock rod which engages notches in the needles at completion of each stroke.

25  The squeeze trigger may be constructéd such that it can be selectively disengaged
from the hub to release tension on the pull wires.

What is also described is a suturing device with transverse circular needles
contained in channels defined between adjacent parts of a multi-part capsule,
wherein the capsule parts can be separated to release the needles. The capsule

30 parts may be held together by a compressive force, which compressive force may
be released at the handle. The compressive force may be exerted by a tie rod. The

rod may be threaded and the compressive force released by unscrewing the rod.



What is also described is a novel suturing device with transverse circular
needl es driven across a suction cavity.,n nultiple stages by a shuttle,
wher ei n twe 28fwtsitie is activated by pulﬁ W res attachedpto/m26whsgdr ven by
a squeeze trigger. The 20 squeeze trigger may turn the hub in one direction
wi th the hub designed to snap back under the force of a spring upon

conpl etion of each What o d&tdribedﬂlé'atshﬂhﬁg adviRkath 4 Al Dr L8Rl et e
revol uti on of the ne i nclude a colunter to 1 ndicate the

status of neeoﬁlréulgﬁ?qegllﬁf Fa5h W“%F?B aEf@?/‘PTG% 'F‘Whll‘ﬁlé Mba@mapaplowd@mmﬁ ng/ | ock rod

whi ch engages dive ehete ird cofisindieRel@s a AP @Bl paBRG 25 The
squeeze trigger 'ﬁ’)é( be.constructed such tﬁﬁPllt cgs# bpt-‘-f1 se&e@%%@é@y

di sengaged f r ot A& AR spaf ohesprcad apagiongitudinglypul | wi r es. What i s
gag Mo
al so descrished is aNmtstalldor@EscGiBé’dﬁ% Wirdl Byskdn s Y& gdl es
contained in ck el s defi ned betwegh a@%]acent16 gﬁﬁnﬁgégﬂhﬁ£Pn§tpart
capsul e, wher RECCERIRS sPRPHsIRg & standalope excigionrdevisd anda steidatose t he need| es.
The capsul e 3QuRgihg Seviddywiigh 18Lanegstn whi ch
conpressive force %a be rel eased atg{e %5Hgﬁﬁ?wﬁﬂﬁﬁ59§%h¥§g§§@9%g¥Orce may
be exerted by aaFofni‘Té’nrkG%Per Thee ordethragy tk?edeslﬁn@adédmmdtdva cgngewessi ve force
rel eased by urnsgel 8w R8ethnd® 2RI US2010/ 039879 What s
al so descrjbed is gysufurlﬂg §§39%2n§%%%9 %g # dwtl %?%H%v@Fbe circul ar
needl es ead®nh Withp siptioneswiey. aﬁaéhlmwlﬁghs\tmmh@smpeﬂmem malﬁdvrrespedlve and drive
shuttle are cQungi &He aiLL of ¢ rts and the
capsul e parts aretggﬁ%lggﬁg Oam é %%kgg&ggre eg5%$$ﬁ¥ d#@ﬁﬁ?ﬂhlly 5What
i s al so descr iepet in hedande aid @(}tsplemnfad)to tpesdcoormangy gAas efdstapsleyit and GERD
procedures co ci s devi ce and a, st andal one
suturing devi (@gfe y@%pg?@&eggg% ggg‘l'lgexb il%{rlg%tratﬁ’g DSFLABBEEE hg i nsert ed
through a commin dewgsted bo@nandahe WOnkhlgrpamobeTﬂeﬂd:)glﬂedaﬁsﬁld@%ecttibﬁ%a@ed over a

d I , dad I
vor ki ng. et 1 onip P AN a1 ve e stk Goon A Fndos cope

| umen i n thei worlesgppetionve el ongat ed body The endoscope Iunen may be

desi gned such that the endoscope enters in the handle and exits proximal to
the suction cavity. An endoscope exit hole may be provided in each device
by a flexible transition section between a main el ongated body and the

wor ki ng portion. The flexible transition section may 15be of different
(nore flexible) material than the main el ongated body and/or distal working
portion. 19



WO 2010/ 151712PCT/ US2010/ 039879 What is clained is: 1. A system
for perform ng a gastrointestinal procengre, conprising: an excision device
conpri si ngoaoforsstizhandl e section connected to a first Powrdscong/opmsrdi on via
a first elongated flexible shaft, wherein the first working portion
conprises a first elongated side disposed suction cavity for capturing

ti ssue and a t VagUR cBiGeBison devi ce adapted to traverse the first suction
cavity upon activation by an excision actuator in the first handl e section
so as to excise a layer of tissue captured therein; and 10a suturing device

conpri sing a second;.handd gyse@tior Qe RAMHES IaREbifiEstiRalSRGRAte MREHHHGE PO ti ON
via a second el ongated f|exible shaft, wherein the second working portion
conpri ses a second ¥} FEisSnSpyseermyuicing adire fgndaseglinn canpictaddp pfist of needl es

configured 50 aping Foriidniidh kitsy elBhoatddBRRWRS hr, SHHeHi P ikt Wondtie captured in
t he second suction cavity; 1l5wherein-at |east one dinension of the first

suction cavityPoroRipqmRsisei fixshelpneated side dispesadipustjomi¢avity Sirsaptafing fissus econd
suction cavityand g tissue exciston dbiige 204 feﬁ@?} Rdves ﬁiefﬁé& S#:LISB .%%\;}Wt%ﬁn wi dth of the
ts and the w dt

first suction cavity varies along I'ts |engt the second
suction cavi t yastiyatgurisrag axgisipg egmaerdn thedlrshgndle sectiemggtas to STise adayst em of

claim 2 whereipet ' the first suction cavity is tapered proximally
such that a tagfeé%%égg@ﬁa(}ﬁ&g ’%)C(iposed ti ssue is produced. 254.The system

of claim 11Gherein awurmgcliesicoconteisinge steond hardlecssotami coasecet] th & gebndne

apon act i vati of o Ba b iEOAE BB RergBleithert bk e SHEInEn c0as”
to prevent thepatpi coneprists aseommnitsitd digpssadaudtion chétyfand & plusalty ohitedlayi ty.
305. The syste mcc?nfﬁggllegitorgpdfalymg]&{lrea. i{} otf ?rgns%grsé s?u?usrgs tg Qigsug%g;t))tgrred c1;n0t[lIE rsei:c%r?(? a
suction cavity;
15 wherein at least one dimension of the first suction cavity is different than a

corresponding dimension of the second suction cavity.

2. The system of claim 1 wherein the width of the first suction cavity
varies along its length and the width of the second suction cavity is generally

20  constant along its length.

3 The system of claim 2 wherein the width of the first suction cavity

is tapered proximally such that a tapered section of exposed tissue is produced.

25 4, The system of claim 1 wherein the excision device further
comprises at least one member which is extendable from a lateral side of the first
suction cavity upon activation by an extender actuator in the first handle section so

as to prevent the capture of unwanted tissue in the first suction cavity.

30 5. The system of claim 4 wherein the at least one member comprises a
wires which are extendable from a first position in which the wires are disposed in

corresponding channels in the outer surface of the working portion.



Wi res which are extendable froma first position in which the wires are

di sposed in correspondi ng channels int outer surface of the working
portion. wdQoMAs2020/ 151712PCT/ US2010/ 039879 6. The syst eqrafs2@lasegrd
wherein a platformis provided in the floor of the first suction cavity
which is raisable upon activation by a platformactuator in the first

handl e section so ag tO"Iflﬂ%rb]sltérﬁ@fﬁmﬁﬁmﬁébmﬁfplaﬁﬁﬁn@tﬁbﬁd&l ih keS8 0f5 7. The
syst em of claig} wherein t IuraI%%% of needles ar? curved needl es which
are driven in é’gﬁévﬁwwa‘em@m*yﬁr uggn ftiyation by nlattorm agHaiowi; ve

shuttl e which gRIRGBENIIOIEHES0M P AcilibkEenolal St agdseatisfue needl es.
8. The system of claim8 wherein the second working portion 10conprises a

plurality of longitudinally translatable capsule parts wherein the needles

are contained in Chﬁ””ekﬁwQ§£&H%ﬂdQﬁiM@&Qmﬁ%&%&%@hy%ﬁ&%d&@kaﬁn@@pSU|e
parts when the-parts are together. he system of claim8

wherei n the capeadics whightase %rrvgnmea@nﬁwgé@warpsth\wavaasﬁaqleaét ngieirige a
compr essi ve  ouiAIMciRl Ralds a5 R ed i ARKERS AL b WRGRAQIe Conmpressive Tor ce

i s rel eased. . A excision device for excising tissue frominside
an organ during a nlnlnally i nvasi ve procedure conprising: 20a handl e

secti on connect ed e a Waki g BELLRANHLEn B £LARIANGH, bhiesi Dl e shaft,
f

wherein the working portion” conprises an el ongat e I sposed suction
cavity for l8aptempriegs 2 plusility efiehgitudinglytmnelateble pmﬂuld@ws’c‘eh@daﬁteed to

traverse the s H&:dle? dre c%}{fafr%d HPc%meé?stder’i‘édfb%Pyéé}S{ adjic eﬁ%‘@e? th’ﬂ? ﬁag)tsﬁ'l@t or in the

handl e secti on captured rern;
25wherei n the wumhﬂngﬂnqumathwﬂmher conprises first and second menber s
whi ch are extendable fromthe | ateral sides of the suction cavity upon
activation by an extender actuator in the handle section so as to prevent
the capture of unwaht ed 'Eh'esysmn bf\claihes whmi'nmm: camniletgarts 3fehtldfbgetlexci si on
devi ce of (i% a U}a]égplmtlgneofn a compresswe %orce and are%lased to spread apart when the

compressive force is released.

10.  An excision device for excising tissue from inside an organ during a
minimally invasive procedure comprising:

20 a handle secﬁon connected to a working portion via an elongated flexible
shaft, wherein the working portion comprises an elongated side disposed suction
cavity for capturing tissue and a tissue excision device adapted to traverse the
suction cavity upon activation by an excision actuator in the handle section so as to
excise a layer of tissue captured therein;

25 wherein the working portion further comprises first and second members
which are extendable from the lateral sides of the suction cavity upon activation by
an extender actuator in the handle section so as to prevent the capture of unwanted

tissue in the suction cavity.

30 11. The excision device of claim 10 wherein the first and second

members are extendable by first and second extender actuators respectively.



menbers are extendable by first and second extender actuators respectively.
21 WD 2010/ 151712PCT/ US2010/ 039879 12. The excision device of claim
11 wher eiwotbm/menbers are extendabl e ffoma first posi conusenowbiseh t he
menbers are generally flush with an outer surface of the working portion to
a second position in which the nmenbers are spaced fromthe outer surface. 5

13. The excision dew ce Tk ckbigibMidhieeWrehih N Wh&eihitchedhtds second nenbers
conprise wires which bow outwardly fromthe sides of the suction cavity.

1014. The exci sPBdablsifiom afrstiosition imwhisle the membeis aiG generaby fleshavith st | on

cavity is tapepger fFfee dFihd Workihg BoftiBRto AsebHIGH oS oS BGHHON O InemBRIRI i Ssue
i s produced. 15. A suturing device for applying transverse sutures

to tissue; 15c¥ped Eym e outer surfage.handl e section connected to working
portion viasan el ongated flexible shaft, wherein the working portion
conprises a side disposed suction cavity and a plurality of needles
configured to appl yl3a pllhegkeisign dgvieroh plgie G whesein thecfirstapd s¢osadie capt ured in

the second suchjc@Bers @é(xjn]%rYée Vggmgcgg)gwhopﬁvapcﬂ?ﬂloﬁsch@g fﬁﬁs(eb?me%h&%q in channels

defined between adjacent parts o I -part cap§ 16. The
suturing devi cev¥- cl ai m 15 wherein the capsule parts are held together via
application of a conpressive force and are biased to spread apart when

25t he conpressive force is rel eased. 17. The suturing device of
claim 16 wheérei n t hig. confibe esgsiorddvineof claisn tewbasie sheavidthhe thesnclica. 3018. A
suturing devicg,

a handl e secti oﬁitggsﬁ%g%dﬁé&ganta\f}\g%}{%%g %r%%%]e%@?%&f%béﬁ%gﬁg%g cé)sgp 1[ : Z;(lr]gl e
shaft, wher ei npothecedor ki ng portion conprises a side disposed suction cavity
and a
15. A suturing device for applying transverse sutures to tissue;
15 comprising:
a handle section connected to working portion via an elongated flexible
shaft, wherein the working portion comprises a side disposed suction cavity and a
plurality of needles configured to apply a plurality of transverse sutures to tissue
captured in the second suction cavity;
20 wherein the needles are contained in channels defined between adjacent

parts of a multi-part capsule.

16.  The suturing device of claim 15 wherein the capsule parts are held
together via application of a compressive force and are biased to spread apart when

25  the compressive force is released.

17.  The suturing device of claim 16 wherein the compressive force is

releases at the handle.

30 18. A suturing device for applying transverse sutures to tissue,
comprising:
a handle section connected to working portion via an elongated flexible

shaft, wherein the working portion comprises a side disposed suction cavity and a



22 W02010/ 151712PCT/ US2010/ 039879 plurality of needl es configured to apply
a plurality of transverse sutures to tigsue captured in the second suction
cavity; wo?2o10/15nherei n the needl es are“cturved needl es worals2@om3gre ven in
a generally circular path by way of at |east one drive shuttle which
engages notches on an 5interior surface of the needles. 19. The

conbi nation of pRrdlit} 6f leb@eKcoafiguraditodippMalurdite birdhsidiee Phi& thliggk conpri ses
a body deflnlngﬁﬁgqgln Iunen ich termnates distally in the oral cavity

and a pair of Pehs $r50d SYREPNARENEI n the airway is nounted in one of

the 10si de openi ngswhdteinehe RBEASs :iré‘bﬂvéch%ecﬂl@@ WEiBk ar® davé 1n%%¥hér¥lly
substantially past the distal edge of the main | unen.

e
conbi nati on of c’é‘f“éﬁrrﬁ’ﬁtfé’yﬁ?é{roéﬁﬂe%sh%n%ﬂrwwﬂéeomﬁh %@g%womhmaaned flexible
tube havingsa {dt@{RurPlo%f HBheAE: 15 21. The conbi nation of claim 20
wherein the airway conprises a nasopharyngeal airway. 22. The
conbi nation of claim2l1 wherein the airway is secured to the 20 bite bl ock

via a snap fit or adri OIEHeQBmUnEu&H)detb'thglo@ﬁ 51?&91 Wheremt A system
conpri si ng: anmin bite body defi ni ber and omer out er

sur f aces adapté@df@Hmﬁmﬁﬁ%WFWGhﬁmn&@ﬂmééwmalwhmhémmﬂﬁwagp@ﬂyanhebmher teeth
respectlvely a r | unent
nccess: whel o e r PACRREbEOREE T APhOHTRR oy Rfihita il

posi ti oned 1But sidelepentngs prad éxgamds intarthepatiedtis ornlg:awssesubtsthmladiumest tfeakigaldef i ni ng
a pair of side QQQEHEQEnnﬁl a nasopharyngeal airway positioned in

one of the sidé openi ngs an 30extend|ng distally into the patient's oral
cavity so as to function as an oral

20.  The combination of claim 19 wherein the airway comprises an
elongated flexible tube having a flared proximal end.
15
21.  The combination of claim 20 wherein the airway comprises a

nasopharyngeal airway.

22.  The combination of claim 21 wherein the airway is secured to the

20  bite block via a snap fit or a friction fit mounting arrangement.

23. A system comprising:
a main bite block body defining upper and lower outer surfaces adapted to
be positioned between a patient’s upper and lower teeth respectively and defining
25  an operating lumen for providing instrument access;
wherein the bite block includes an outer face adapted to be positioned
outside the patient’s mouth during use, the outer face defining a pair of side
openings; and
a nasopharyngeal airway positioned in one of the side openings and
30 extending distally into the patient’s oral cavity so as to function as an oral

pharyngeal airway.



pharyngeal airway. 23 WD 2010/151712PCT/US2010/ 039879

24. The system

of claim23 wherein the nasopharyngeal 2§rmay is secured to the bite block
aiPCEANR2019/038secur ed to
the bite block via a strap or a nount. 26. The system of claim25
wherei n the nasopharyngeal airway is secured to the bite block via a nount
whi ch is disposed w4.hi mHehgstégspelein YEwhdréls tRRAMMMEyRIeal figvdyage. 10
27. The system of c¢lajim 26 mhgrein t he mount conprises a portion which

FELSF o bior

25. The swetemvii7iel ai m 24 wherei n t he hasopharyngea

ext ends from af®

ce of the side opening and provides a curved

surface whi ch engages the nasopharangeal airway. 1528. The system of claim
26 wherein the nmount_contacts the interior surface of the side opening in
at least two differeht |JEaYTigREL claim 24 whagein ficpasapharapgegk aipyayiis 28 wher ei n
a substantial p&utddenthehbitt BRcKPHAtrhSorfaghde i ntegrally with the bite

bl ock. 20 30. A bite block for use with a nasopharangeal airway,
conpri si ng: a main bite bl ock body defining upper and | ower outer

surfaces adapted toyde pORisydGASHCIRR! YEGIkrén RRL
respectively and defining an operating |unen for provi

b &fpharSn gRPSFw

Ing |

i

qg | ower teeth
st runent

access; 25wher é&cHred fiethp biieblgplovir aimpuntiveish isdispesed withincdthe redpgstiexsideo be
posi tioned out ghbe tdtendiald ent’ s nouth during use, the outer face defining

a pair of %Bde openi ngs; and

27.  The system of claim 26 wherein the mount comprises a portion

which extends from an interior surface of the sidevopening‘and provides a curved

surface which engages the nasopharangeal airway.

15 28.  The system of claim 26 wherein the mount contacts the interior

surface of the side opening in at least two different locations.

29.  The system of claim 28 wherein a substantial portion of the mount is

formed integrally with the bite block.
20

30. A bite block for use with a nasopharangeal airway, comprising:

a main bite block body defining upper and lower outer surfaces adapted to

be positioned between a patient’s upper and lower teeth respectively and defining

an operating lumen for providing instrument access;

25 wherein the bite block includes an outer face adapted to be positioned

outside the patient’s mouth during use, the outer face defining a pair of side

openings; and

a mount configured so as to hold a nasopharyngeal airway in one of the side

openings such that the nasopharyngeal airway functions as an oral pharyngeal

30 airway.

31.  The bite block of claim 30 wherein the mount is molded integrally

with the bite block.



a nount configured so as to hold a nasopharyngeal airway in one of the side
openi ngs such that the nasopharyngeal ajsway functions as an oral

phar yngeavo201oaisimay . 31. The bite block of clai rC3WSede0898M9 t he
nount is nolded integrally with the bite block. 24 WO
2010/ 151712PCT/ US2010/ 039879 32. The bite block of claim 30 wherein

the nmount is disposed wthin one of the side openings and contacts the
interior surface of,4he . side eni in.at |east two separate |ocations. 5
33. The bite bl ock %}r cl @"ﬁerd%“égf%\%ﬁ 8{]%?‘Wn3t°h“éwmﬁ‘€ “?Oé‘mclaﬁg%*ﬁiti &&Lmnﬁat e with
the flared endofihe side opemérpp bt gongen thedihterersut Meedof tel sideiPbnihg tn d@leagtnap fit
arrangement. .
0 separate locations.

5
33.  The bite block of claim 30 wherein the mount is configured to mate

with the flared end of the nasopharyngeal airway in a friction fit or snap fit

arrangement.



