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WD 2004/ 008936 PCT/ | L2003/ 000596 | NTRATUBULAR
ANASTOMOSI S APPARATUS FI ELD OF THE | NVENTI ON The
wWEe@3mem93é nvention rel ates, ,generally to, anaBCDHRE0I00596
and, nore 5 specifically, to intratubul ar anastonosis
appar at us. QSSARY. Anastonpsi s:. the union of parts
o *br ancINERAT U U A BSANABT M QTS REP ARATTS
veins) so as to intercomuni cate therebetween.
I ntussusception: a drawing in of sonething from
wi t hout: especially: the 10 slipping of a Iength of
intestine into an adjacent portion. Proximal: situated
close to the user. Distal: situated distant or away
fromthe user (relative to Proxinmal). BACKGROUND OF
FIETHY: ORNYEETINYENTION known in the art to provide an
exci sion of a segnent of diseased colon 15 or

intestine as a.result, faqr exanple, of a perforation,
bl e“égfsn@,reﬁeﬁﬂ ARG, Tdptesy ugererally tte. pngstogeosiy and, more
; is : j Thi s can be

Sp%%ﬁgﬁgggglﬁggaﬁ%gﬁﬁ%%&?ﬁ@g%E?P?%%ea‘ cavity or

| apar oscopi cally. However, there are two significant

probl ens associated with these procedures. The
GLORSARYty of the anastonpsis nust be sound so that

there is no risk of the 20 anastonobsis rupturing or

l eaz'&ing&oinms?s:ttﬂg L{tﬁﬁ(l;ﬁ %?ggﬂk.o(fao\fgﬁé/hest k'%f%%%h{ég blood vessels, or

contamnation o e clean interior of the perifonea
lead argirtsy soFasrtd hetercapeninicate hieerebetwedenand exposi ng t he
cl ean peritoneal cavity to contam nation increases the

' f t ' mpl j.cat . Th b ,
5 i SrBThaEr bbming Thot e Sk B ctaraially: the
sli%ﬁﬁg dtheldaast oflafasiene MEb 20041808936 rtP6d/ | L2003/ 000596
e

ference I's made to United States Patent No.
5,197,648 to G ngold on March 30, 1993 entitled
" suPgdatel stitipAtehglassparthe yser There is discl osed an
i mproved circul ar anastonosis surgical stapling

i NSty . f Qi I
| nePPUREm R BLENR VAl Bt S HCEC B0 PR
distal end, 5 a centered |ongitudinally extensible and

retractable main shaft centered in the body, and an
BAGKGRQIPNDQH THE INVENMTAONe- carryi ng assenbly. In a
preferred formthe end of

It is known in the art to provide an excision of a segment of diseased colon
or intestine as a result, for example, of a perforation, bleeding, inflammation, or
tumor and to provide an anastomosis of the cut end portions. This can be conducted
by opening the peritoneal cavity or laparoscopically. However, there are two

significant problems associated with these procedures.

The integrity of the anastomosis must be sound so that there is no risk of the
anastomosis rupturing or leaking into the peritoneal cavi’gy, thus causing
contamination of the clean interior of the peritoneal cavity. Further, opening the
bowel and exposing the clean peritoneal cavity to contamination increases the risk
of postoperative complications. There have been a number of improvements in the

anastomosis procedure over the past decade.
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the main shaft is provided with a plurality of

radi ally extendable arns positioned to overlie the
woreion/oetead t havi ng spring hinges biasing them PemiI2b#3y000596

outwardly away fromthe main shaft. The instrunent

al shefgrgncg teomdle %dﬂmt@bg&t@m PatenhNhoP) 18,648 t@megold on

Mar(gle ngS?9?§]ar{gitl ef er 1cal gapqnnls‘%aa:?gpm ?t edT'ﬂnre i8ldisclosed an

ce i 0 Uni

impFoatésciPailentanotondosid 2sfdgibal Ostéplang , ingtruddent ﬂﬁ Miying hollow
17, 1994 entitled "Surgi_cal anastonDS|s stap
tubnlpgqrgan(l he instromset pheludes,pséant <A BAGRCAHYY at ifs distal end,

a c@ﬂe%@dﬁ fr%)gl%%ﬂﬁ? g}l ?)%Pmﬂbe&?d kétrﬂtél?lleqﬁa‘iln] &asf{ @@ﬁbf&q in the body,

I'ns anast onosi s st
and mhn\mﬁmp‘q)osﬂttmd&SstapEt-@qﬂymg akSerthbhd Iﬁlaelxneﬁbryed form the end of

nmount by a support shaft to a Gt uat or
thegy 3& oV e Wil %PI‘Va]flTye% i mxmgeﬁfﬂ aemfsoPOSltloned to
ovarBSeht i ARin Bt "IﬁapﬁIg ing Wifgds! S?élsﬁlgetlfeﬁpﬁ’%ltallog'h@tftkvardly away

I ncl udes a dual coil ructure to be selt-supportin
frointhenyatushatd. Ebmﬁnsgunncmtoadsarhas a gecoad] Snaftdsefgmmtuurthe hollow

t to th t t .d f
of HRamgiagh Wioh g ecgiiicry ReGad el BaES Sietar Py
assenbl y, mhlch is operable to separate staple 20

f or Refege@dedist 166 utrdeUbt UnGe@Stdten PateIEN@CS 382 @24 to Grant, et al.
handl e includes a staple actuator and a cam fol | ower
on Mae i) 1 99¢oeHttsd {‘Putgcalnenaspupasis oviapling pestrument with flexible

y 1S 0 e l.Lgle
sl IRl o 48 gnafine orp 0 L b pRUUCR sapling
insemmnedit u&trlngcd{mokanﬁstbm;mstapnn@gt hﬁleamﬂstfuxgamt indledes a stapling

i S aI provi contraql Jever for piyvot
heag; fgxi i}g <f gm suppotipshafkiq P%)@PB}aém’sE Be ngﬁ gppport shaft is

radﬁé}l}R T %g}%@%& stﬁ.u{ g’iée Zﬁf ufégpt?orf ﬁlt gg%el‘gﬁrbq{élr%s%gﬂ%g@gupport shaft

incénddstd ddal’' Gil giruediure,ppabeasﬂf-sapﬂoﬁmg in get cwered eypsigemtion and
t herefo ' There.is |scl a detachabl e anvi |
to L0ehr ] Sorign Belt i SartiaRapfe Hie, pabight Sha R aelition of the stapler.

Thé‘%@eﬁflﬁ{%‘ﬁei@ 'indlﬁ@é’si aldrBfgaRSemBRY, Svhikal idgeraleadVieparate staple
an anvil head nounted on the distal end

forntiegewfd, tif¥vee chitsing acéms;;a“rheu entupior gl ednelydps wottaplg actuator

y. abau i_net e relative.,.to the. axi t.
anc¥J G CAR goelr e ésse 1 %? ggl éfltfxtgt Ehe OB&i |t1€)er §f gpe t1ﬁ§trument by a
surgBvh| THE bl tyr h@n(ﬂlféem@llﬁie@ta vieurb twheelhr Ripspin®@nd closing the

eature of the 2 WD 2004/ 008936 PCT/ | L2003/ 000596
anvil gng| arepdiystingcerot fer edmstinerthe ek gpr. dfefqmes also provided a

coﬁ?glelrg%y for ﬁ@?ﬁﬁg%ﬂé Is'ya, :lﬁg ﬂeaﬁ Fia@ﬂ/e fork%lﬁcﬁjéiﬁﬁeo{hpﬁggt shaft.

advancenent anv ssemnb Into
Referring, additionally, to Unlted St ates Patent No.
5, ARtf&Ofcd s Batdsdranadeto Ualited @tatdayP ent1NO5 584, @I%th Green, et

al. c%a SSte%?elnrl]lt)eerSt | q894a£rﬁ1t? d rIg{uI’gqgalaQgpa&riatsussuz(a?ngl tanvcl dé‘lgvery system
therefore.” There is disclosed a detachable anvil assembly for use with a circular
anastomosis apparatus for tubular organs. This includes an anvil rod with an anvil
head mounted on the distal end thereof. The distal end portion is adapted to pivot
by about ninety degrees relative to the axis of the rod. A delivery system facilitates

delivery of the anvil assembly to the operative site. The pivoting feature of the
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5 device," there is disclosed a steerable intestina
endoscopi c stapler. The stapler conprises a circul ar
w@pooishosasé h a circular stapling anvil surface BECMIIR003/000596
cutting block, disposed radially inwardly of the
distsi a&plimduses flectangverse pufale of tyl arsedl’dly,esomeqpbe&y facilitating
. .In an array corres tothea face and a
intlo @ S b R oPR A Bl BB b HRRG T e
cutting block. A scope in the hand piece optically
cormefetefl, 1ddiflodallgnte Unifeliestanadpassentd. 5,451, 508 to Bessler, et
provi ded %or vi ewi ng beyond the head assenbly.
al. @tneMaYna éPPér@éﬁtﬂ@t “Gastppinfeding] fappraxidesting anﬁélwadattachmg
enhl vat o
de ‘??SV@S}(@S&Q& gcgg od\f;\l/tgrg e?ﬁa@ﬁ%ﬁe’gq‘gaggld%#188?0&&0 s‘i?esgpleli1 The stapler

corGpitidsng) clrtelde antOwait o dieclut siapinklanekl surfduel @aid a cuttlng block,
tissue ends are joined by staples and excess tissu
dispesady jadilly aﬁwavﬂlﬁf o1 the Spie surgaqen AGeRcElgratapler drives staples

in g%%?%%gre'sg H%g]%l le'rﬁntv?fjsﬁtfﬁeeénig t&%u}&loilé%mg blade operates

et al une 1
coreen#plohﬂﬂrg toAKwd buftmg blockulAascaiapl e haﬂ'dhqneoa sptically connected

sclosed. an anvil,  for a f ng i nst t he
to S TG SE80 ASARD Ve SUgo R Bt e LR st Hoad assembly. A

steé@f@ gﬁﬁh ahehhf ﬁ%‘ﬂdedaﬂﬁ et RM eadTHR A Aﬁ'a%ﬁvator at the
has™ an Inproved surface for severil ng ti ssue and

hargl pised is fof deiyifgpstaglésdioveprd thaisnaildand figr ds@ngChel eutting blade

tovgirfhe B hlos” SRbRRy 1SR AR R0 RFERS sPAuhDEng ppess tissue
is tefmm Bl 8%t e @Rahheés the excision to be conducted

extra corporeally, that is, outside- the body cavity,

preventing contam natjion of the body cavity. The
haslh@dditioetedpispaenis medenio Wikeer Stites Hatent No. 5,639,008 to

Ga}lgéﬁl&s W3 GE pto'no.ﬂme A a%b@ﬁne?xgl@ dAE@geﬁé'sage\.ﬁgr SBfpler.” There is

ussuscept ed segnent |tate erence is
disnhded tan alﬂnlllt éak ﬁﬁ‘mtemngaheﬂnumbht Thel dyil p8vate rBEve teta shaft to

facg]:iﬁ;%é) glgﬁ)\f%eog@etrgnb ;515: anvpigaggl }ergstlalltnlg%dou terugvllg%akas an improved

suﬂfe%euﬁﬁ %%9@191&% P sudbAP EQT@QQF!dSSLﬁ'?&eSf%Y %ru'uﬁﬂ NEEh? d8Ahg use.
for the resected bowel he devi ce €enabl és t hese

procedures, w thout exposing the contam nated
i nt Iabxder rﬁalavouhppmmgdh@ bewesl ead eapasimigrihk cbean perltoneal cavity,

1nt§\%%%%gﬁtg r{fﬁf it d e&‘q B(%/ nllr%%sg the b}f%smﬁe g’)gc(}fs:lg}%p Eé%nducted extra
corpdesABS tBAt is, DAGHOTRS Ib%dpycasfﬁtayplgmgerﬁﬁ@ 5dﬂtain|1ﬂatlon of the body
|ntralun1nal resection is carrie out

caviggo4/lbgsn derspleen L2008y dopwgat ELepntdy Wﬁérqbdr dB®i imgussusception,
anés?é’rgf)% sUhd I%Eéét!igneﬁf @ealﬁltﬁs@gsé gjcce(f; ?éé‘h@lgt i@%éﬁﬁmﬁ' S
0 tes

portrons o e to be jol ned.
It would be advant ageous to utilize a
Reference is made to United States Patent No. 6,117,148 to Ravo, et al. on

September 12, 2000 entitled “Intraluminal anastomotic device.” There is disclosed
a bowel intussusception, anastomosis and severing mechanism for the resected
bowel. The device enables these procedures, without exposing the contaminated
intraluminal content to the clean abdominal or thoracic cavities. By tying the bowel
to a post, which is withdrawn, intussusception is accomplished. Thereafter,
anastomosis by stapling and finally intraluminal resection is carried out.
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procedure and apparatus that did not rely on applying

a plurality of staples or other connecting devices,
wokioghgs9sd necessity, remain in the bowel and R/OL2003/000596
despite the 5 utnost care by the surgeon, may |eak or _

r upE@ﬁhePf the foyeppimgninivantipres Bilizes Smpgl\nigd@r #aygsingi apastomosis of
fast.en P, ' i es. anpj force to a .
nFRLBRL D8 P orMUSE 8001551, SLATRL L8 WAL R b o witize o
procedsie- &ek hppuratus thaedid hot iely dnsapiniamna pouratioy odetaples or other

surgica] fastening clip faormed of a shape npenory . )
Corg}chyg VeSS B o Tt RFcgsHEh Jematy i F%gaWPbﬁn@\ﬂéHCh» despite the

t t8f HoYR t l1gp. force applied

i here y ?s ?ﬁ%&gggégﬁgggﬁgbfgﬂﬁggied. For exanpl e
United States Patent No. 5,171,252 to Friedland on
DecBniseknahvdyn ia %82 arhtto tiredideSursyirgiahl fideniegi ¢lgp,cwhizh applies a

Clagtﬁoﬁﬂge gorglfei tg azgfgg,es %ﬁgg;%laﬂ%):dox{%is%g ?E%fhgﬁg égaﬁquggiipsgcross-sectional
aredl 9€1i95@80 kSN A ©2brd AL NI AGpichl FabtehiRd cfib orshRPRS a shape

mermr% al l oy; the device disclosed therein includes
megusraatoy whigh dpfogmscloos elawdt ¢agHiguraippumiteraheited, such that the

Vi ] imted in_ its,uses,. SuUC s-for .
claZiifle ol BRI hubh ¥ tfpbaba TR Epd P oxample, United
Stated Rhfegt Pod.t3,0Mm$,260 fohBrigéiehd W DRSEmBal 1651 2002 enifled “Surgical

0, 326, 757 to Fujjtsuka Tatsuo August 9, 1989 entitled .
fastenipg chpuormsd ofrmshansosrmgraples: pyrethpd of making such a clip and

: [ £ or. 0 -
o o0 87 KR A0 F B i RNOSGPRRRE Ty HeBRY L bERE ot a shape
medigposiéay;atlounidvices distbdsed ersimppocludesibeparbie legbevhich close
. ] s positioned inside portions of the digestive tract .
tigh{ly FEoPRe fediteantich e iglies BnliBitesh 1ydtobeesaryghcps for clamping
bloMAlFRs AL Cafll SPRSEG e Lfbrsj%%ﬁgr})JrﬁBﬁk 3 e gﬁtpﬁnte-gﬁﬁal tract.
retaining clips are nade of a ape menory oy suc
that the open ends thereof close at a predetern ned
t enBBr &B36¢/57 hus yjvrwkand absvgs Aoigush @, 1di8gesntitted “Apparatus for

o 6P Bl B8 TG R PR 5B o,

whildts agbladéagesiusality dhal-shifedUsain@flilicdlPs dilpbsedl around a soluble
plurality of clips be properly positioned

supgont) (tebdebhe 1 tybe AB spsitioesd ingdadagbions aifcthe Higestie tract to be

B TSGR, TBY B Mg g L-shps

rethinénPllipal Thy rethitihppdipsSide Ind&6 o1 A% hape MadcAb OV alkdy dhich that the
- Octoger 23, 1985 entitled "Method OF 30 Making . . - :
opgth &8t biBeeel clofes gl asrsdatenmimad, tampoyptur pheoiining fads of the
digREtil ¥R R B8l ihe Cé?l'dgs%ft ﬂleb&irgéﬁge ftparcgjl"&'v@'ﬂl&n\e%'iﬁéd?%e tube is
of a hollow organ, such as anm organ of the 4

dis20I3440880B6 RTIL¢ LLODROMNEQE0us in that its use requires that a plurality
of clips be properly positioned simultaneously. Also, there is no assurance that the
resulting junction will be smooth, due to the plurality of sites of the digestive tract

joined by the plurality of clips.

SU 1,186,199 to Makarov et al October 23, 1985 entitled “Method Of
Making Anastomoses,” discloses a memory alloy clip consisting of two parallel

coils to be used for joining portions of a hollow organ, such as an organ of the
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gastrointestinal tract. The portions of the organ to
be joined are aligned, and each of the plastic coils
w0 2004m00898cluced t hrough a puncture forned in theCTEI20030000596
one of the portions. The coils are positioned such
gasttd’latcstmabmrahea’fbﬂ pot tieys of)mmas esgart tmbeejbirgpﬁle&ire\/\dligrsed and each

t her ehet ween, u I nt ai t he rtions of t
Of theyp e R @PH S tlﬁﬁrﬂg%cr%h@r? be Popcting Tepnea g}%&/@ﬁtoft%le of the
port?(ﬁl&‘h PhO&oi1sTRES elﬁfs'it%ned RELE GRS, %I%n”@@@teﬁhrtﬁﬁﬁhcotrﬂpress the

ortions of th shedvvlthlntheloopso
aligned Ivea,llsstlncehe‘ttdumeela, ﬂwssagm\bayung shex:pemqm @’éthmwralls theld within

the [t THHRE o5fs AdfhGine 1P oo B Bett Adethlat irislpls P dge ehrough

the §5ftgd1fsad>f 1 WhES hefd RAIAK tHE I66YADT dee coills kRWNthae AYaysageway
clips is that they permt 10 conpression of

is Crﬁﬂtd Boproi the Yy BeaBBYstaens. hEhg pHeeiuses pethaergan walls must
L[ I4t ich
ther {g%%%reg ahcﬂ»I sée\g ﬁ}ds(%fl hv{éﬁﬁ#ﬁtg?% %lt@d arﬁé%%brlesﬁﬁur\éﬁeal i ng
period and its elasticity during the post-operative
perA aflajofl digadvditsge addkhownamesudryr aligy i digr dndolthmtmtlhcy permit
i nasnmuch as it has tqQ be carri out cr 0SS
compprpsshon ned LAY APPEARIIGECLYt 8@h§96>| .05 905 perimeter, thus

reqﬁ1ﬁl%%65dﬁﬂoﬁhlf ffanubt s % e\@hidﬂgréﬂﬁ@e ]tﬁeaééﬁﬁto@rfﬁ%' JlﬁnQI.flon during

organ portions. urt lernore, once in place,
the émahngl PEridd anﬂhﬁs perlasi[cla,r tdurleagutheepbwommlsg rmro)d t#lso, this

rformed, t ti
A N S R R e
Whl\éﬂ'l%@hﬂﬁgea e8bn | A ﬂﬁdcﬁy Qlﬁ‘&eﬁ&'&nd%ﬁgrdﬁﬂ&l‘ﬂﬁﬂé tRaling and
6, 402, 765 to Mbnassevitch, et al une 11 02

anaﬂomo siz{) of she girgan poriipns. Etrréh@mcged pae¢ s adaeh eqlgqsnaca:ordmg to
sur

the é’afé feé%]f]]p 21111‘ nefsi{l]rog%ﬁga Cl?e %?%o?{ﬁ%ﬁ n?etly,l 1n01§10ns through
tlssﬂ@r§o| }is Qb @eslRARDasEBRIBW Ay Bbiv@e}en tie twbi grgancpaidiong: which have
first length of a wire defining a closed geonetrical
beegliappedhaiihecliv-cent ral  opening; a second length of a
wire defining a closed geonetrical shape simlar in

Coﬁ%t%fﬁlﬁé L 3% ?dqésn@gfﬁbt%etc; R/Icftﬂ@éev‘?{cht RE af | 51§ng6511 2002 for

W're, wherein, when aced I n’side-by-sid
“Sulfgg:lastclap Ponhetehds f disstosadd thsrea:m)nai lsmr@d;eﬂs chifp vande method for

fully overla an i.nternedi ate por.ti cat.ed .bet
anap R OSiTE & ETBIJRIFSHRALIPE: ARF £HB S dOEmeSILAGE IS OF o shape
mefﬂb%’aﬂ t %ﬁﬂe%@l{lguﬁori'ﬁﬁtf e iOfa ishaRFining a closed

oy, a cutting el enent associ ated wWth the
geofnertst:all elmgtehhm‘flnw g eentral op@mngr acsasondtlengtoef &t wire defining a

i t he se nat h of d arr

clowi B EiaL Bt ek e YRR o a5 Bhag of the frs

lenp¥heRf ayird, fWH&Emt ewner PlHER1 o mbb-@i?eildetlha@s‘ttdtﬁin atfné first and

Second Iengt s of wire are positioned in a
secenddengthsjafeweicobdly overlap; an intermediate portion located between the
first length of wire and the second length of wire, the intermediate portion formed
of a shape memory alloy; a cutting element associated with the first length of wire;
a counter element associated with the second length of wire and arranged for
cutting engagement with the cutting element; wherein when at a first temperature or

higher, the first and second lengths of wire are positioned in a side-by-side closed

position and the shape memory alloy is in an elastic state, and further, when at a

5
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position and the shape nenory alloy is in an elastic
state, and further, when at a 5 WO 2004/ 008936
weEFaALRO3/ 000596 second tenperature or | owePCT/H20@N00596

th irst tenperature, the shape nenory alloy is in a
Se%@s{eﬁtpe&%‘?%,Oftlﬁ&ﬁébbe@%mq Hgst sanperpire afh¢ Ywpsrmemory alloy

is iengphstef s e | L L8y gLy - »
B S tS e Sk on dFHAL U ORI S26bRd Reife 1 wire to be
meyedtigtpendttarretan a gmetd epaal pésitibheafid upbn heating of the clip to a
te ratuyre, the first and second |lengths of 5 wre
te‘?%‘tr%f a5 lepy %‘i‘t?é-tByti@i Q@téP’@QéﬁﬁtB%?‘i“P ditst ppdrsesgnd dengths of
wiBPRbtir@ tSOTHY QRFLNE sid LR lOpddifisHE i
t her ebet ween. Ref ef-rs} ng furet E%r 1t gﬁbéh%%g?ie%aﬂ)%w Rgeompressive
forgg ta tigsey o qat¢dbthesebaiped0, 2002, for "Surgical clip
applicator device," which is a co-pending

congi 4 i, 0f- i Rartc O 6, 402, 7 red.to
M AL AR s BBt TATLECHTE 18 L pagcpo. 2002,
foraffpirigiat @ﬂipd@@lﬁatérodeﬁbef’wmg:haisSdJEQJp‘éﬁHir?"g' d:dhtiri'iﬁ@ion—in-part of
S 09I clipis formed at |east partly of a shape . .
Usngi;r%(ﬁ?y af | wferred) tor dsteinabeysethesel] isc difclosed aporndssermosis clip
3 ' r t i;ons as .t ffect
LR IR tol bR E LSl YR TRE Bt ¥ formed at least
paithcoidebapgniqupinygalbppao giress fogetles iadfidegt & a3lp@itkals of adjacent
hlI|p a rel ease rrechanleﬁ:n associ ated with the _
olPVoiERg BRFLIS: 59 “alt of 1ot feasiorrasy thppseareas, e applicator
deviper aidly@dsy | At ] t b BN a1 usy
eTher'e is al s%@%&?af@sa%%g fg‘gt?{}%@ ﬁg%t ﬁsgﬁ) ¢ ?%Jplal'l]% a release
megh#pms issoeitedr vlitdathe geipparg sppandug, hd tissiangutting apparatus,
t .s0.as.to.introduce and apply., the surgical
°P %ﬁﬁgglﬁnf% _%Soz%‘]‘stgge f&lhgﬁ &ngﬂ%ﬁpﬁafﬁtﬁgniﬁer%Q%rﬁlﬁ%&PparatuS for
actiin@UIhgi E@bpidlei 5ppaeitls eeee%]dR08h Eanihe aftd) tﬁ@%{ﬁgtring apparatus,

wal |'s of the hollow organ portions, and therea
so ag e datroduce and japglapasangiealt dipértb ordjaeent Hwlldy acgat portions,

0 e ther organ walls to ovide pate

suchy B RS ERAF LI o8RPR0RET goBehlr PREIEHBT R shate hotiow
orgur@jrﬁahs,cdﬂd)t}mﬂebftéteca’il@_aéitlﬁh’@@titﬁlgcépgﬁrﬁtﬁﬁ|tb g@?ﬂfrate the adjacent

devjce, recited respectively in US 6,402,765 and US
Pfeﬂfﬁd fagsthgnonggn wells &8 peydidearasenadthroughhsheioiabdortions of the
holq@\k%trgaﬂ.o a nenory alloy clip for insertion through

aperttures formed in 25 the side-walls of a pair of

adj acent hol |l ow organ portions utilizing an

anathonsyigical cklip apgl tlxat arasttewosie. cApcapplitatot hdevice, recited

|l ow organ.is, ral ly-extra-tubular, that is
resggﬁfvgy\éd%%éﬁg&ggs aﬁn%pﬁﬁ Eefiopr Ng- | Kyap8&ddpreferred to
herpir@®edelr @144 rtb NOmehi s all%gf‘:&ﬁﬁf(;roints&‘%io‘ﬁrt@ﬁ‘l&u%ﬁﬁ%‘%tures formed in
results in the risk of exposure of the peritone
theside-twallsgof a pair of adjacent hollow organ portions utilizing an anastomosis
clip applicator device. Access to the hollow organ is generally extra-tubular, that
is, achieved by means of an open surgery or a laparoscopic procedure during which
access to the organ parts results in the risk of exposure of the peritoneal cavity to
contamination from the excised organs. Furthermore, the nature of the anastomosis
provides a join of the organ portions through the adjacent side-walls; whereas a

join formed in the in-line excised ends is generally preferred, thus specifically
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contam nation fromthe excised organs. Furthernore,
the nature of the anastonosis 30 provides a join of
W b@4/008930 portions through the adjacent si de-Rel/lI2003/000596
erea join formed in the in-line excised ends is
avévgﬁé% éﬁ?yp%ﬁ&lbﬂf &d, a pRsistagse cior pedpfycti@ wo the flow through the
596 avoiding the
an%%@é@%&ﬁ%& nggagkégggégﬁ%e to or reduction in the
flow through the anastonosed adjacent organ portions.
Thed&eiesist thus aonaedefpr faosurgicslinpparatusawhahafacHitabéscdompression of

e P
joibed Nvhidh | woRAd obWhits RhvoiHed BRVLAYRIchAE MERHh1T Qltures ﬁnd which

addi ti onal manual sutures and whi ch ensures the snoot
enggs thy sm@ﬂ]n §palt oforhedinnictignt vt thd hepliey pedodraidi its elasticity

duﬁggstﬂ ﬁ)al ’gg{ah@r%e%enogozﬁg%cgﬁgé?ﬁgvg]&?rg ésola need for a surgical

appqrparsatltch Wehehin pree, iwdubd 8agbleVbledr eﬁiﬂﬁ%ﬁ‘t ﬁlrﬁhgﬁ‘ assageway
to tg,b\%al ght - through passageway to be created between

CISA RS DY estothe t%l@ﬁahmtlﬁéé’n‘ﬁm}néﬂdw dmlhmmed together,

y. erfornmed
ikl GG oo e FbRRR e coon
invention ainms to provide an apparatus for :
i ntratubul ar anastonosis of a hollow organ, which

foll ows excision of an organ portion having, 15 for
exanple, a tunor, inflanmation, ulcer or other traumg,

Swmﬁrﬁwﬁ}‘zﬁﬁﬁyr%ﬂd hout exposing the perl t oneal

gener ally present within such
hollom10rgans Such a procedure is facilitated with
appdhat psgsewhi hivehtiohudlﬁ'eQS ¢b epritide f @ apparatus for intratubular

i ntussus anast o and exci sion. The
o R Pk BalloopTaign WHiEh FelloVadclien Dk encweendgrtion having,

fore @Q&mﬁfd ”Peﬁrﬁd}g elhhl%blﬂ%‘lcﬂg ﬁfbe@ﬁto%@s b8ufdal LPZQntus susception

formed a shape nmenory al’'loy and a crinping’'s
Wlthloelﬁ\mtposmgt hlmnpeelx@wdlr@wm ta roenpmmmlantsegbnmi/hyt present within
bowel cp nt a rnatively,

sudtl b Rl THEATE . Satt Brser it e RO e QS Refaiybavhich includes

eleﬁrﬁ&dt@%ﬂﬁlt@m@c@ﬁcﬁ?rahast%h?ds%é and @k AR BNdREREddO8 gan portion
Initial patency of t he gastrointestinal tract is

is |T?Fﬁ@MPQ}t eng teeateated o¢Ild(§vaT1Q1m‘dt ko getloere dsings an Thgastomosis ring

[ cri 25. su ort
oRRELETSRRPs AR APt AEiok R sh, leRig wichout exposure
of aﬂhastp@ﬂilb@m@II Saviepnpl, efer andndle MRSEEdcbhfagtdhnisheAlternatively,
bowel . According to a preferred enbodi ment of the

1ntqug§1é]ﬁf PRAYEARO8IS, maer hej gimilarly achieved following open surgery

excision of an organ portion. Initial patency of the gastrointestinal tract is
immediately created following both procedures. The anastomosis ring and crimping
support element subsequently become detached from the organ when anastomosis is

complete and are passed through the bowel.

According to a preferred embodiment of the present invention, there is
provided an intratubular anastomosis apparatus for joining organ wall portions of a

hollow organ after intussusception thereof. The apparatus includes an anastomosis
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provi ded an intratubul ar anastonosis apparatus for
joining organ wall portions of a hollow organ after

WO paousesescept i on t hereof. The apparatus i ncl udeGT/HI2003/000596
anastonosis 7 W) 2004/ 008936 PCT/I1L2003/ 000596 ring,

rin@Nghd aCérimpin}y sepPRerdlekpiment ukotherseith)ewhedeim,the anastomosis
wherein the anastonosis ring_includes a length of

. WM . a
ringindudey adangh of &ape omnest 9T & shepedaemprngllay dedudng a closed
L i ary Sk . LN 1. & [ :
scdS8] AR OOHSNPS, (ORLISp ot 8 1008 Becpoing end
portibng, phevimdetbrfiosis cringpprgyidel afpentrionpgag phrtémnsrgan portions
agai nst the crinping . support elenent so gs to,caus
galra e HLPRIOEI APEREL BB T 18148t 6 ABATISmoriiygrgpetween. The
anakien SHARR JTBAR e RhhRY nAiRoIEaRo P la881h & 20plaRBL|2aRhBeable state,
state, when at a first, |ower tenperature and an
when asta irsty dower ibmperasnrshiand aa elastist state, seeemdeaching at least a
hi gher. tenperature. Thi,s enahl.es f.he anastommsis. ri .
secpyy dfighfy SR e " BN G Y JPAROTEReS  Fpgy 10 retain
preb&lBiedt &ATRRhHBR, atafhd ARstell @bt GerfipbiPirdg ab@ an elastic crimping
configuration upon reverting to the second, higher
configselien urpon F@aveHérg tohdhe creoepinghighppoemnperdysnt Further, the
. i | i i oVi Y r . ]
i g A Bl P S5 OB UL A RURRALL hior o crimping
the&irlgmigbrtidi{ikﬁagﬁ(’jihm}{e?s@@bﬂoﬂbngner%lﬂ% _cfiﬁq)liﬁg sgppeli“tldlémant has a
cyllnarical,k sjde-wall; proxi ng. distal en S
genyehlie fyGedecal isyde-pragh shiorigp g fiseals F’aé-%ﬁﬁ Hormed generally
0 .t ne r@\W | JTRI tord D
VI SO UETAIE TG U BTIPIRRPRRS trbfhing suppor
elementiun gemdrabp axhier gtehtoedbr pranding flawherenn umsatnf thierethrough;
erational |y epgagi ng.the crinpin upport. el enent, to
an‘ggft%%%tr@e%ﬁpf‘%c%eﬁgﬁ . an%ua tﬁ% c%ggﬂlpg éﬂppﬂg.etlement to a
cridpidPhdi SHOPRcm R QUBRL 0asl sHGEN the EQmphEg 8 P RBsthént adjacent
ring for facilitating crinping of preselected wall ]
to fer anastemotisaring dbt dacibitatamg chienpibgt afepreselzotesl walli portions of a
h ccordange V\f'z)tth a_preferred enbodi nent of the present
OF RV SABTHHTFRFVG8e with an anastonpsis ri ng, there is
provided a crinping support elenment arranged to have

I Nt Assuscaiogdarieg@ithwaplef@oed ead® domeimpeftithe present invention, for
t her eagai nst by the . anastonmpsis ring, so as -to
use. itk o2tk rRRASHTBRTIS TiBat iBEHF iR ePiRidcd Gt GrHRRingTsEPPOIt element

arrgﬁ'@a?ﬂs‘ai‘é i&litﬁb%u%%%tgcg%gggﬁl lvFaﬂgtplz‘)rﬂ{m@ Pt Fed ?ﬁ(lr}lgggaﬁflst by the

pe nmenory al ning a closed nera
anastmoiar ringape havingaase amas@mape batg eandtheawiahly portions. The
over | appi

angsiae s HBpt @gﬂgf%;%' (st :93?% e Tordigdabl o Shapss anemory alloy
dei?li'i‘i‘;i]\ t g%%%ide%%h@fﬁm theuRl dhaperhdRhg- a REtANaTAMS iadd having
overlapping end portions, for crimping adjacent intussuscepted organ wall portions,
so as to cause anastomosis between the wall portions. The anastomosis ring and the
shape memory alloy assume a plastic or malleable state, when at a first, lower
temperature and an elastic state, when reaching at least a second, higher
temperature, thereby enabling the anastomosis ring to retain a preselected
configuration at the first, lower temperature, and an elastic crimping configuration

upon reverting to the second, higher temperature. The crimping support element
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shape nenory alloy assune a plastic or nmalleable
state, when at a first, lower tenperature and an
We@Lb@snigw3ct at e, when reaching at | east a seconpCT/Hi2g084000596
30 tenperature, thereby enabling the anastonosis ring
inclwlase ggenezalpy eybhériteld sideowhilgypr ot ingel aﬂid tdistaf iehdt walls formed
r te era ure, and an elastic cri

l o
gel?:?ﬁ Y JIARV P y L}Bo‘ili‘er §9€r‘i’?l}rgﬂte§el?3hé°s Hf?dth?ﬁeﬁ’ﬁ@r the crimping
al, I
RIS ERFSATEIN SERIL e BLagh Moy communiction
theesthioughi; cahd sattechwant;, npeamsi o (ﬂmiaidomlhy atgiig\t\mg Ime crimping
for{nsg ?qrg[ngjr aI il% tr ansve{sel %: he si de-wal | h
SURARGF Sfm i BRPHFTOR M ERPHL A K ggsition the crimping

supPoefeiément gﬁln@cre%lt' 86 aKé adnARIHGS erihQr fR %{é@ﬂt%é | @¥nping of
comruni cation therethrough; and attachnent neans

pregpleetadi Whldmcytl@nga@m@ltoweocganr@ﬁmjn%wg@npport el errent
to a crinping applicator nenber so as to position the
t
o1 R KPR 3o ELTROL ot o5 el d M RIBRGITH The presen

inveatibhptiserofis apﬂtb@[dele\alo ragaﬁtohhﬂiﬁ bmthEfefl usé\adith i eo Bﬁhipyng support
in accordaace with a prefer rgd enmbodi msnt of th
clepiead gntange vt@nhﬁ“é?nmttlﬁsé%séel?@ 8w el ROTiAoBS cHmRgds thereagainst

so TdsN9o & RfseUaRastbinBsR %Efv%nnghéu@mrgort ¢ PR rimping support
arranged to have intussuscepted orga portions
elemqnmpedlutiheraeggaenaﬁly &3d1mctr1dad) smdmmlhnmb(m]s iagd distal end walls

between t

tion 0
forgeggher gl Hams dodantt ahe v g TTaHhr FESPOL Bedgang  therewith the
cribipPXd Mehpsdd dishadt; end g@ﬁehﬁly f Qiﬁ‘?d a%@ﬁﬁféil hyr providing flow

transverselytothe side-wal|l,” thereby to defin
Comhmnewttcm thesetheoighpi angl sﬂhyﬂm@ntahequr @pegehenallly pngaging the
oril S Bert ur.e fo;E Er ovi di n co ni cati ont tion th
%tH BT CHIfRt 4P 1R ER %C Br THEEIA FO A5 pyposition the

crlﬁi’p@@g kg diih %Ierﬁémﬂ'@ijB@erﬁ%@ﬁﬁétan@k@ﬁﬁﬂ;ﬁs A gafor MaBRtAGng crimping
plicator nenber so as to position the cri

of §EF‘|§|§1ﬁctt & pedeneTtinsaelenthiollo vt Regaanther raigeen. n?hg afiggtomosis ring
1ncfll§(ﬁ tl%hgﬁg o?r% Wi-8%o 1%f dpg;fe%eélﬁ teeglte\ﬁ?clr& gl%# 'd%@ﬁuﬁ)é a closed
a hol 'ow r1ng

rgan ther ebet vieen

genarallydeiscidat eshgbbh dviagwe reentel negskndhg sarsh dpeingeroeylapping end
all oy defining a ¢l osed 20 generally circylar shape

poﬂg}ﬂsnéogcggmlp&adéwt ﬁ@t%ﬁWWBﬁdn@r%‘@eWIangﬁrﬁ’@nén80 as to cause
and%%ﬁlbﬁ'gsoetévgén ¢hd BRI ALCPRE ahﬁkttUﬁl%Ql‘sscﬁR%%ﬂdocﬁg @Hﬁpe memory

portions, so as to cause anastonosi's Detween
allmlabsmm fai pastic Phenabeedl @ vtdé, swhemgt anfrst hle vedrapmperature and an -

nor al | oy ass Iastlc r |l eabl e -state, .
claGHEA e §hieR e P oihap it s B0 PSR d o ora B el anastomosis
ringt A&t %er@@ﬁ%ﬂaﬁ?&f"’c@&e?&m' £357bsAeH8GOLhiNrdN8h at the first, lower

tenperature. The anastonosi's

temperature, and an elastic crimping configuration upon reverting to the second,

higher temperature.

According to a first embodiment of the present invention, the intratubular
anastomosis apparatus includes the anastomosis ring and the shape memory alloy
which assume a plastic or malleable state when at a first, lower temperature, and an
elastic state when reaching at least a second, higher temperature, thereby enabling

the anastomosis ring to retain a preselected configuration at the first, lower

9
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25 ring is thereby enabled to retain a preselected
configuration at the first, |ower tenperature, and an
we@k@gnoso3€r i npi ng configurati on upon reverti ngPCDIL20€3/000596
second, higher tenperature. According to a first
tengrebotlirereaid o thetipre@saping dyehguraliont tigor REVAatimgUicathe second,
. anastonosi s apparatus includes the anastonosis ring
hlgﬁﬁ’dﬁ%@ﬁﬁﬁe menory alloy 30 which assune a plastic
or malleable state when at a first, |ower tenperature,
and : | WS ' -secgnd :
e e b
ringiang the shepaimenzonyr dbsl essuett € ptdstigwranelnatade stéte when at a first,
first, lower 9. WO 2004/008936 .PCT/| L2003/ 000596 .
loes fuineaiee. 4R o ke Fté?wm R-CoH iag Fatti prpecond, higher
te Btuk &V ahbidhy (RabllBe S eRONShastdthORQr rITPRr aktif- a preselected
ccording to a second enbodi nent of the present _ .
configurptipprat thadighadomerdsmperatireg anddan RsthgsEnpmgoegniiguration
tic.or |l eabl e state when at a
upﬂ %eg%é’r éﬁélﬂﬁ}\}\g? Jtozlﬁlp(&el?%}{eﬂrteg%pg%g&aeh el astic state when
reaching at |east a second, higher tenperature,
t heAebyrdénglibi 1 ¢hil & eensnadi ineid Sif sthei pigsét ingteationathe intratubular
preselected configuration at the first, |ower .
angstorasist apRaratisd ingludings the lepgthprhghisnis dormed diwving a cross-
r t . i.ghe n :
s R GRAEE AR o8 Sfed ThERCTE PG AhbiBing circular and
ellipticeht themeby He corttralt phaskare affliahdst swei somppessed Ustween the
i ncluding the length of wire is forned having a cross-

|
angsEIRP§S AF0 & AAH L GHEPANS FUpRSrt St ed from t he

group including circular and elliptical, thereby to

CONKRbrdRA LIS W RRAPEMBEdiRedt SEHR FRUIBLETSRHLBR! MREMastomosis
the anastonosis ring and the crinping support

ring| émadndingAdber tinggh t of awireuis Hoemsddhawimg @f cress-sectional shape

re Lnvent] on. the anasto i.s_ 15 ring i,ngl.udi
oo 887l o B o b SRR WEDioha Aneb st dnalalpGRAR thereby 1o
costhélppres sutesdpptedalol tissaie @ehmetad betompehhBe @h8stPmosis ring and the
dncluding circular and elliptical, thereby to control
crigypaag syRP b slem@ent o ti ssue conpressed between the
anastonosis ring and the crinping support elenent.

AccardhRnf G0 fﬁfftﬁfbn?ciﬁq‘?ﬂli HERY AE $daSe’ §38Rkon, the intratubul
[ nver?tél)on?ét he intratubular 20 anaﬂst onosi's aﬁgg’r ateuén ratabuiar
anasteiosies apperanasinchoisiss thé napasttindsis sriagcovitichcis ey contracting
anast onosi s | at thg 1§,.e‘l;10nc% hi %h%r t erper at yre and .
angyLomQsis ring éLBgﬁ(ﬁeﬁan " higher tempgrature and which is an expanding

anastomosis ring at the second higher temperature.

According to a sixth embodiment of the present invention, the anastomosis
ring is a contracting anastomosis ring at the second higher temperature and an

expanding anastomosis ring at the second higher temperature.

According to a seventh embodiment of the present invention, the intratubular
anastomosis apparatus includes the crimping support element which has a
circumferential recess formed in an outer surface thereof for facilitating retaining

the contracting anastomosis ring in a predetermined position therein.

10
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anastonosis ring at the second hi gher tenperature.
According to a sixth enbodi nent of the present
WO poeq0§986, t he anastonosis ring is a contrack@h.2003/000596
anastonosis ring at the second higher tenperature and i
an AoSP1dingm iliph ¢ighsarebediment iof ghapressat decenipmifghuse with an
. . [ enbodi t of .the
s RIRG RS ShE e AN oo R SEHERL Po TRl W Bess formea
in appautat warfacel theasftfoe facilimting sufipdid tBé evadacyifi Gdhastomosis
. has a 8ircunferenthal recess formed in an outer
ring iR ARTEdetRERENd pOyitipndheeitati ng retaining the
contracting anastonosis ring in a predetermn ned
POShbéAidd86 & Rinth EnfMd ARAA QPER36, B! indRRE6ROBR M tratubular

According to an ei ghth enmbodi ment g% t he present
angstpransis onppéimtuysimcividel dine acasipong s sepparhgelenimnt which has a

. Cripping support. el epent has a circunferential. r. SS . .
cirggp FRHR A BB S B LT racBeh ahbare Toepbapr fecifiis retaining
theleXipah Binpdartd3o1B641k el innd p ARSI RS Dositidiitebeid.

predeterm ned position therein. 5 According to a ninth

enbodi ment of the gresent invention, the intratubular )

anaSeeNsing tapptansk wanbadimgab ofithe roesensi ingestippofar use with an
o SIERRE A1 e e e SAPBUT APETh Bho b RISRALTR] g40%ss formed
in &1 énreer pamfhics gharvas tformbsdi Htatinggrdtfinén @ tled et emding dnastomosis ring
. fosi ion,thgrein, According to a tenth enbodi ment of
1N § RECHFETUAL PAVEIT B¥T¢1or use with an 10 anastonosis

ring, the crinping support element has a

Ci r AU RIS {A! afl CERFEnOT HRB dikdbn®N ok NRRS  SMEERCEnvention, the
~ thereof for facilitating retaining the expanding
inteptaletlomesasgiomosis apparatusriedbides theedinppinigt supporheleeiemt which is

cordi ng to.an. el event h,enbodi t of .the present
cof s Sne FrBPir, D 4f IR s T hbros 1< p R Artise formed of o
shadpRChnefl@gy talR yCa éfPinBls SHARArdenStANEREIIWA SthpeS hatg at least one
configured as a crinping sugpqrt'hellx i ncl uding a .
coil,epiggth that thenicrimpisgnawpett hebhaiseamerrwendild gypport helix at the

Seﬁggﬁisl{{élqg t%mggl&g%fage_gener ally helical shape, having at

east-one Such that the crinping support helix
i s an expandi ng support helix at the second higher
t enpecaddin e to Actwal tthrgnh @limenhvwelf fthé peedend inwesiiticaf, fohease with an

resent invention, for use th an 20 _anastonosis .
anqSioTgOSly KR npiCHEREFOIPOBI BIFEIRITIS OBRIEVERH 88 agimping support
hel$X id0 MG Mh%%&ﬁ fRekirk oty dEB%napt $0GhErPh1I&y Wefifi losed

eformed ofgsa S apg memgry al | oy defiﬁi ng -a c}{)os(z}a HINg & €105
generally helical shape, having at least one coil, such that the crimping support

helix is an expanding support helix at the second higher temperature.

According to a variation of the twelfth embodiment of the present invention,
the intratubular anastomosis apparatus includes the length of wire which has a
cross-sectional shape selected from the list of shapes including circular, square and

rectangular.

According to a variation of the thirteenth embodiment of the present

invention, for use with an anastomosis ring, the crimping support element includes

11
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general ly helical shape, having at |east one coil
such that the crinping support helix is an expandi ng
wGaappoet3hel i x at the second hi gher tenperat urBCT/IL2003/000596

According to a variation of the twelfth enbodi ment of
the lehgtipofseérd whinkehis @nross2ectioaal sttapat sdbedted from the list of shapes
. .anastonosis apparatus inclyudes the length of wire
inclyghing|£ircysary Sq%rﬁsaél-dsr@ﬁain@ﬁr{arr' shape selected fromthe

list of shapes including circular, square and

r e%c@@ﬂﬁh%r to AR COs QG th Oembb@ithadhti 0¥ Ghet Beesent invention, the

thirteenth enbodi nent of the present invention, for i
intrafsbular tanagtorarsis tapperites rihelydes msosimalpppg dsighemnd walls which
. .elenment includes. 1 2 8 L2003/ i
incl o TRE Rp R D B e chabecauelyy B edna retaining
the &\ te£dRG AdRfBrhbds lrirgl in0f pAdtRpasnined ployitiomgtivir¢ttivaen.

square and rectangul ar. According to a fourteenth

enbodi nent of the present invention, the _intratubular .
anA<CoriBRsoap fHFesil emRadimeat of 6BP REPSSR A PRY A %ﬂ'ouse with

an MBlsloin 4L "Hh(%,Sa E{lﬁipli'?% sﬁ? o c1BRERt REAXEERL A Ali3Hadistal end
ugs, respectively, r cilitating retaining the
wallsonthialkt imdudmasteompsinere | pupximah grdedbstel nfuged respectively, for
position there etmeen..Accordtﬁg to a fifteenth ined »
facililtiing FEAtNIBE HRSIPIBEHRE THSETOTR s G afiFtaimingd position
ther@BaStREPSi s ring, a crinping support el ement includes
proxi mal and distal end walls which include one or
nore proximal and distal |ugs, respectively, for 10
facilitating retaining the contracting anastonosis
ring in a predeterm ned position therebetween. BRI EF
DESCRI PTI ON OF THE DRAW NGS The present invention w ||

BRItgzjzvﬂﬁﬁ%lilwf@W@gefﬁEWAﬂnﬂdés features and 15

antages w econe apparent to those skilled in

the art by reference to the ensuing description,

t aklhe preseohjiovettion willt he tihereadedspandarsigodr angd Agsfeatures and

in_ which: .Figure I A illustyates er t Vi f
advaRtagis TS hberame; mppiargto Y b4 Sriltsel R HE 4t by kétbretlee to the
ensGii2S YesQeHti ONakakenem -njevaidrppithgthendscahpatyingMrawings, in

anastonosis ring as illustrated in Figure 1A, Figures
whitll: and 1D illustrate cross-sectional views of an

anastonosis ring as illustrated in Figure IA in

aCCRLOANER iWubftaftls B 18hdotR LRI FEN L2 RbmbRR RAGSENt

.. Figure 1B illustrates a cross-sectional view .of overlapping ends of an.

anastomosis ring as illustrated in Figure 1A;

Figures 1C and 1D illustrate cross-sectional views of an anastomosis ring as
illustrated in Figure 1A, in accordance with alternative embodiments of the present

invention;

Figure 2A illustrates a perspective view of an anastomosis ring having a

constant circular cross-sectional area;

Figure 2B illustrates a cross-sectional view of the anastomosis ring shown in
Figure 2A;
12
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invention; Figure 2A illustrates a perspective view of

an anastonosis ring having a 25 constant circul ar
wee@mgmeaect i onal area; Figure 2B illustrates aPCT/IL2003/000596

cross-sectional view of the anastonobsis ring shown in

Fi Gigwere2) ilPisWat0a4p AGBE3E/ PETeW LA 8B/ A0SEHBosiFi g daving a

BAillustrates a perspective view of an anastonosis
congippyellipfics C’éossc,sﬁﬁg?%\ t8I&#4 i ptical cross-sectional
area; Figure 3B illustrates a cross-sectional view of

the; aNRSIPIMeitPatbs ALrs QWL dhal RiGMIF tB&anbstbh@éiLrifid shown in
iliuStrates a perspective view of an anastonpsis ring

Figine 34j npi ng engagenent with a crinping support
el ement in accordance with a preferred enbodi ment of

t h%ig&r%sfﬂtﬂlug rg{gs' \?\,Belfsll:o't %H{/ &V Afl éirc“éfl?sttgﬁlo@ls rlng in crimping

Cross-secti ona anast onosi s

engSEdrAPILN Gvisu PP ertmpir@mnbpshommamtl:mg u;tc&oﬂd%inclso V&Fit}g ur ereferred
5 illustrates a cross-sectional view of the
embpdimenhpsihe PieRgti8VeREPRpi ng engagement with an

|ntussuscepted organ portion and a crinping support

AR FNOWRED FicIodCsecfidnaNdidR: ofitgur faRtomosis ring and
Iu trates a cutaway view of an anastonpsis ring in

crlmpmgmupgorteaigmgehﬂtnwmnIlflgur@r%n;pl ng support el enent
i n accordance with an alternative 15 enbodi nent of

L SRS VR L b el 5L 5Bt R Rapgosis vng i
cruﬁ}@ﬂn%aé%a@@ﬁiéﬂﬂ iwith hf inaneisRpeR] viddh porthint eidatdriteping support
enbodi ment of the present _invention; Figure 8A

elempniyat shaves im Fpairepddt #ve4Bi ew of an alternative
anastonosis ring; 20 Figure 8B illustrates the

anagLoMPY §11ﬁ%tﬁ§e§"sa %QQXWa}} i EIYE € BAnh Boflds?PirE in crimping

engagemnent ndrical crinpling support
engepenent wikh gaurceini?pmgl mgiproat edermemtalin i aglcordance with an alternative
onal view of. an expandable anastonosis

Cross-se
emtpqcﬁglqnﬁ Ogrdlﬁ"rﬁﬁ’ﬁﬁn%ﬁ’d’ﬁﬁgﬁﬁnt with an external crinping

support el enent;
Figure 7 illustrates a cross-sectional view of a crimping support element

release mechanism in accordance with an alternative embodiment of the present

invention;
Figure 8A illustrates a perspective view of an alternative anastomosis ring;

Figure 8B illustrates the anastomosis ring as shown in Figure 8A in crimping

engagement with a cylindrical crimping support element;

Figure 9 illustrates a partial cross-sectional view of an expandable
anastomosis ring in crimping engagement with an external crimping support

element;

Figure 10 illustrates a perspective view of an expandable anastomosis ring in
crimping engagement with an expandable helix crimping support element in

accordance with an alternative embodiment of the present invention;
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25 Figure 10 illustrates a perspective view of an
expandabl e anastonobsis ring in crinping engagenent
wawndohoesrysexpandabl e hel i x crinping support el ePENIL2008/000596
accordance with an alternative enbodi nent of the
pr dsgute il bvidhistrates 4 Trdfe-2400ibnAD8SE® HCTHd eXPORIADOHABBstomosis
. Fig re 11 |i gstrates a Cross- sectlonal vi ew, of .t he
rm&’e% 3 B dab4h SHiH THERRINE; SHEPAF P BRFAh AR hér figure 10;
crinping support elenment as shown in Figure 10; Figure

12 pikhust pafi RSt BSFoSLEsdtRIRA MbRVOPEhd IBﬁFandable anastomosis
expandabl e anastonosis ring and an expandabl e heli x

ring anérpmr@cpauépbiretheéixe rEmMping suppot rebemerjutarmedeigoinotquase section
wirld ot er al as shown.in Figure 11; Figure 13

|I% Bg 3&%%15%%%P§ 8%??&& >vi ew of an expandabl e

anastonosis ring in crinmping engagenent with an

exprigdadl illgairdted a gdrafecsi@etvion of Anvpkpuhdabp@idstomosis ring in

.elenment in accordance w t h anot her_enbodi nent of the
crilgpiige RSHERMRSRL Bidth pngekRandably,| eriledt Hat-geqiians seiganipg support
r I t I is
cleffE et AU with Mo ler oo CHRRATRE (e piBg AT AR,
section crinping support element as shown in Figure
_ZLS;Filgilgurlé fibusttatess tar g@mpeahveappmsa&a@ﬁoh@} view of the expandable

| ussusce tl on and anastonosi s | ccaor.
ans S R AE Jb FHE PP Cavr e PReE TTIgh. @qrf%f“ T "4ettioR erimping
suppbkUSiLiiRhess SR ihFigereoms sect  onal vi ew of bowel

drawn into cl an'pl ng J aV\B prl or to int USSUSCGptl on

t hereof; Fi gure 17 illustrates a cross-sectional view
of murmtléssl&%eqé@ecanb@mrawt fota intyssuReEPGOR Lo pRastomosis in

acSHEIEAL RESh NS TR oPHLRAGR: FhQHEE, 18 111 ustrates

crossy sedtiona ussuscept ed bowel
crlnped bet ween an anastonosis ring and a cri nping
suppigute eleritnstrat2® &igurtiel lﬁoéd tecsionat edew of bowel drawn into
cross-sectional ,view of a c ical cutting blade in

Cla’&’@ﬂ%i?@”%ﬁﬁ%@rﬁﬁ?s%sfﬁptﬂ?ﬂ 8% epted bowel in

accordance with a preferred enbodi nent of the present

| NVERLEODY ifThoWARs A0crbbd-¥sdti Aa® Vidw GTARSNPRGhEQPAA bowel with a
view of the disengaged anastonosis ring and crinping

crigppppsupreire plemert pionitinpedrigasrimping; 25 Figure 21
illust rat es a cross-sectional view of an anastonosed

Pt SRS bR SRR S0t o MR ebred o

el e provi
crimped between an anastomosis ring and a crimping support element;

Figure 19 illustrates a cross-sectional view of a cylindrical cutting blade in
cutting engagement with intussuscepted bowel in accordance with a preferred

embodiment of the present invention;

Figure 20 illustrates a cross-sectional view of the disengaged anastomosis

ring and crimping support element joining organ walls;

Figure 21 illustrates a cross-sectional view of an anastomosed bowel with

the anastomosis ring and crimping support element providing patency to the bowel;

14
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15

14 WD 2004/ 008936 PCT/1L2003/ 000596 Figure 22
illustrates a cross-sectional view of anastonosed
whowel0sasé er t he anastonosi s ring and cri nmpi ngPGUPR003/000596
el ement becone detached therefrom Figure 23
| | Fugiread2eslladtranast msisscﬁ@ha&aﬁewnetlaamétsmofsed bowel after the
appl yi ng the_ expandabl e anastonDS|s r| ext er na
anatPIQSISTANS APH SFHNRINE FERPOHLIENEIhD ?Wms ﬂ% srefrom;
Figure 24 illustrates an anastonosis nechanlsn1for
apm%dregzi he1RXRaRdaR! £hastRstie "RIbae! IRGhaNdm! #6r applying the
expahdabl e hel 1 x crinping support elenent as shown in
expHidphle snigtottysiFirgg en@ Sxitéinak erimmagsupgpioctaklement as shown in
Fi exg;sed bowel portions clanped prior to 10
18U Kast onpsis in accordance with an alternative
enbodi nent of the present invention; Figure 26
|| IFugireale ] dst i b4TRR And o ad e cR¥isEe oD yingottel &pandable
with a cyllndrlcal cutting bl ade positione rior to .
anagQposHgriaf gage Hih expaiablg gﬁ lix prémmpEn g yupRarh St ¢HeRisay shown in
Ihgﬁkgﬁﬁ §§ct|onal view of a crinping support el enent
positiored prior to crinping of a prol apsed bowel; and
15 Figure 28 illustrates anastonosis of the prolapsed
bowégunei 25 Alusytatexdsucgically wirdisegl bosdé portioust clagiped prior to
anaeg%%%fgﬁm@c@m tg R &J%Eﬁﬁfi%nZOOM 0 $ %?\p@;ofﬂ]qg present invention,;
| NVENTI ON The i nci dence of tunors, ulcers,
| NfH; AERD b Of 1nasdrht & t&e&rﬁﬁﬁéﬁnﬁﬁrgleal‘l}he@dc@é’&r bolwRl gﬁ)rtlon with a
intestine and in other sections of the intestinal
cylindeicel ¢uftisgdradé pasitiopedipgior (T eutidxg prgagenting dhetsayvith;
section of bowel represents a risk of causing
co n t.h I v
di ?&gﬁ? ar g? flﬁglrsr%r? Yo ag)g_é%és)e%écb%%gﬁ Vlér:1vt§ledrf'|t %r&%ﬁ’rﬁ? support element
posjtiEdngior toecridapelg @Dﬁﬁolr@lrapsaf beweBaidsi ng a section
of bowel results in arisk of |eakage or rupture of

th 0|n resent inventi n seeks to_provide
SolfiEvisn28 o5k TRLCS rBF KROBY © pﬁhsvx?re fwgegﬁw L Withy  cylindrical

13 bIRICAN G 16X REPELRENGRERE RN an i nproved joining
CUt%%gtecﬁnﬁque %e g %%Dva of a troubl esone portion of
bowel is carried out by intratubular intussusception

of that portion. Joining or anastonosis is then

15
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acconpl i shed using an intratubul ar anastonosis
apparatus concurrently with the intussusception of
wo b4loasaed . The preferred fasteni ng apparat us PCDIL2AE3000596
an anastonosis ring formed froma shape nenory all oy
in conjunction with a crinping 15 support el enent,

et AILES BB RIFTOR B TEINVEREDIN o/ ca Tastening
apparatus may al so be used to achi eve anastonosis

f olihevwh Bl ce0R VEREineRA lulodrs| BiITRINdSEHPh GndXthet GAudfas an the lower
di seased intestinal Porti on, Wth reference to

largriiginsigel s by othfsrsectigns eérihe intestival basicts siepifigantlypohigh. To
exci%reeff cﬁrsg%%des@%ﬁgh ov%l Itefﬂ?es@flf‘ssg P! JVERG] coﬂtgménation to the
gure an anastonosi's ring generally reference
peritditkal Waveth by thomdfisdar g ffonorthe axipenet bowofel shegreor. Also, joining
menory alloy wire 12 as a ¢l os ener al .circul ar
the bRMSEROFTiPRS 2fSY CRESH& &FeFUPD @Eﬂqﬂ%% reﬁ%fftéﬁ% ﬁceéf( P4 leakage or
r mned wire thickness and overl appi ng end
rup%é?to?glﬁésﬁ@éferenced 16 and 18. 25 In Figure | B there
is seen a cross-sectional view of overlapping end
porEhicopsesen6 iamentisn ofecknakot pnosids /i spjutionaty thetlerproblems by
along line 1- Figure | A). Each of en porition
profyins gpRAGE: Frteh diiaufd caPRicn Srefdften iy 48 ipkiss joining
tecHNEHEOTHROr@foV Al offr HVird€biRsSh8l haftici @FSbeRel ii@nadrried out by
~ profile at overlapping portions 16 and 18 as wire 12.
intrag1bppr200%/58083R6I0RCPL L0 POOD0BIE oiningr @& apgstomosis is then
ont.r t ressur h ' ' .
accg?pglgﬁ%% Cx{éefn%%?@ﬁ%&?ﬁ%sﬁa%#ﬁgﬁié\@éﬁgﬁg é&ﬁ:uﬁ)l%hwy with the

intseeseptieat iodnti Hdveelw Tke f prefierned r fasteniflg maypdratus includes an
varied, in accordance with alter na} i ve enbodi nents, gf .
anagtoanqsi e slagt formed iremrn shape RPHAFL Loy 18 FARIH AL, With fecrimping
supggﬁn efglﬁérﬁ' S%ﬁ{dhfqlﬁlcoﬂee%tacmﬂcﬁo €08tk | WhkhNdnastomosis is
xanples only, of alternative profiles taken al ong
conplets. 2n 2ddftisurthe patfectddpfai@nindapparetukAnay laisoFbgusel to achieve
| C there_is seen a g}ener ally cilr cul ar cross-secti ogal di d
anagfosRqsiy fQILpwign cRVEBHoOARk 91qi IRG2IOS A Cal TEITGR | Y& @ disease
int&pRadhdRMn . Of the present invention, there is seen in
Figure 4D an elliptical profile referenced 24. The
shape nmenory all oy anastonpsis ring 10 assunes a .
pl aWithc roferpmde dabFigured bAdild, therenitdePed ipoaggordance with a

elow a.first, | [ .t r. n i ..
Py APYRL L BIBF PRt Ak oss rng
gerle@ATPE F éllebérfoed TH), sSwhil isngp ARt Srom a length of shape memory alloy
wire 12 as a closed generally circular shaped ring, having a central opening
referenced 14, a predetermined wire thickness and overlapping end portions

referenced 16 and 18.

In Figure 1B there is seen a cross-sectional view of overlapping end portions
16 and 18 of anastomosis ring 10 as taken along line 1-1 (Figure 1A). Each of end
portions 16 and 18 has a flat contact surface referenced 20 formed thereon so as to
provide a similar cross-sectional profile at overlapping portions 16 and 18 as wire

12.
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anastonosis ring 10 to retain a nalleable
configuration at the first, |ower tenperature. Once

W b@4pesyper at ure of ring 10 has risen above theCT/IL2003/000596
transition tenperature, ring 10 returns fully to an

el a3tdrgePh@Bntb? tR@f;?r%E,slu@Q 0OV sl Wagls24y tHhpouticE contact
seen a perspective view of an anastonosis ring
Wltlg emestamoym etng dfAcdble 30ossosartignsat the treire theeming ¢ingal 0 may be
Ss-_sectional .ar r enmin t
Vanﬁgf I1Bhaecrc9r %nthglt%I gern&tggo%n%ﬁg@ﬁ%g%aﬁb&% g;‘&%{ﬂt invention. In
Fig@RastOmnmid 31 ithére3&krel SeeheeivskRebiigudlevidsaswhizkenre non-limiting
along line 3-3 in Figure_ 2A. This_constant

exaﬁmé@‘sﬂﬁ&t phrelisinetive nrafilesatakens slang hareal-% sfcevngical clip 10
(Fi 8 rlt | o |g%pe ,Q]Xn SQ é%%@%] acée%e%l %ﬂ%ﬁpﬁ crb8i- Q&fti(ﬂﬁl profile

erei1s S respectlve
refeatem&fds pecthocerdiagdioaan raiesnsiend |enﬂm|d1mneet/voif dhenprzk cm:gmventlon

line 4-4 of an anast SIS -1 ner al,| ref erenced
theregis seep i digYEH? ﬁ&te Ec%ll prﬁl??g%ﬁgred}ﬂggg sect i onal
area renmai ns constant about the periphery of the

r | Ahe éﬂhrpﬁ%‘éfrfdﬁ‘ DGRl ddbsBiin @ik 911 b v8seiBodi pTestic 6f malleable

5 the present invention. This ensures that a uniform
stat.eamhah dooled to o drekaw edfies, }quﬁgr topecatre and sncglastic state, when

Furt hernore, usi.n % u
cea R R P g SRR ot BHE b (SRR e L P Socting enables
ana@fb@ﬁdsqélhﬁg t1be 16 agétain weﬁsuéaaﬂexeﬁﬁﬁgu@yloml ng 4k first, lower
Ref errlng now to Figures 4A and 4B, there is

temrp@sqietm op, the tpawspdurd & EAG doché%sm§f§btaﬁ’g’n?{ﬁl the transition
tem@gra urg r ?Htl‘gé&'}lé %l&@@ﬁ%%?%‘p%aﬁéng referenced 30

|ng eng a “crinping support
el errent referenced general ly 52, in accordance with a
pr eRefefﬁﬂgeﬂdeltﬁEﬁigmé Qhe meeeserst sem/emtpmpeém@ v1ew of an

cross-, 17 WO 2004/ 008 {Ag&zfoos/ 00 | ona
anagioIpp Yg eFng nS P Gary egort arlaﬁg t e Fhg, Fiftular cross-
secﬁogbﬂf Qre%engﬁlhgpdo%gtarﬁ Ui et tth@'p%ﬁ%'ﬂ%ry"sgf 'tH@'eréeSAacross sectional

short cylindrical section referenced 54, proxinal S
viemeb £ peatenho5s wngd 30 &t sdenl ingsigued éBeatﬂ:edCGBSiléas 11He 3 % in Figure
¢l osed h r ei nbel W|n rel ati gn

2AnThSk GROSIASE e p-STe Daieed b s o FoEet e aRiqe fgnexerted as
rlnggoqdnmcwoéegmenent with organ portions (not

shown) against crinping support element 52, as

i ndi cated, such that proxinmal_and djstal |ugs 56 and

58, Refespjaetmorelty Figespd enheB therryisseneraPReiiy Ay, a perspective

and %SJ:IIOS? %egtgglﬁ]alc%ekxn%ﬂeﬁagloﬁg ];lf’lé) 024 (f %‘E) arﬁabﬂa%c?s‘r'?l?ﬁ‘fgt generally

an openi ng erence to permt
refpiasage ot Hermed soclghhatRékesliptigalnanwss-ceétignalearda remems constant
IS seen a cross-sectional view of
about the periphery of the ring, in accordance with an alternative embodiment of
the present invention. This ensures that a uniform radial force is exerted as ring 40
contracts or expands. Furthermore, using, for example, various elliptical cross-

sections provides a means for controlling the radial pressure exerted by ring 40.

Referring now to Figures 4A and 4B, there is seen, respectively, a
perspective and a cross-sectional view of a contractible anastomosis ring referenced
50 in crimping engagement with a crimping support element referenced generally
52, in accordance with a preferred embodiment of the present invention. The cross-
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10 anastonosis ring 50 in crinping engagenent with
organ wall portions referenced 62 and 64 and cri npi ng
WG appoet3el enent 52 so as to cause anast onosi SPOETIEEMN00596
the adjacent wall portions 62 and 64, in accordance
sectitinlald viewr &edr ireHigurb ot ienikaf aldng lipe es6nin F'rgmatéiﬁonCrimping
Crinping of organ portion 62 to portlon? at ed 11
supnst elamlion WARdeset graherlipdriplgipcton gigsye |Rf§x1ma ugs
refel‘Feqlc%H%%t Ahistal sergfereﬂéedq@'@éé"gls@g)s@ﬁ%e?&%‘field%v in relation to
|n Crimmping support "el enent 52 provides
Flgurﬁnﬁm AhesioatEic yit D Sahastmmsédtoopgatrapfonm mtlez Bnc¢rimping
64. Refer also.to Fiqure 6, in.accordance wt
engaRiRi Nt DTGB TN ot SHm A BT HRars rifpctt Woment 52,
as ihdiBLRd! §u§l?%1‘i‘atap1%5ihﬁ¥‘?é’nd/ bR o6 B8t 4B 5B PtRpectively, ensure that
anast onosI s ring O (as discl osed herei nabove in
ringr 80 abmamst m Epgmoesmlem- @Rjndrivat seetpohd ‘e Agage s sURRPTt element

52 T oA & R B L PRy EAE BT RERT orosi <

ring 50 |s enployed to crinp adjacent intussuscepted
or gasfetild ®OWt k@NFiguret 55 hihene ﬂ;ndseaﬁ nelcadssdsectional view of

herei nbelow with reference to res 16- 2‘2%88 f1 462
anaglogasifpiing o nrEl LARSASCEE I 8V1 05 Tata pg reterence
andt (E]A? ?18fcrufxgﬁ'f ﬁ%}%&hféi'érhgﬁf SEQSOFF.?LLIB &afse %hh%h{lﬁls between the

ort as a sl de-wa 25 referenced 70
adj ad:eht mialigp ertipenefahnd 6dyin acordalce withveapefemed wglbodlment of the
surface referenced 72.. Crinpin up
pregeRf t L8 a%ﬁF%B&PﬁaIOfaﬂﬁgaél dodtian Bag %PPHE T 68 (as related

her&%@fo%%ﬁﬂﬂf'ei%?&oéﬁ t6 ep@%@sg VRI-¥2) dckanges geastodldsys thereof.

transversely to sid . A generally axial
Opapngtﬁ@e(aseé@nemneﬁlgﬁsel@ﬁ)‘ onn‘emmﬁ)hmg)tﬂjwperﬁ mb@mgnt 52 provides
port ele 8 for, providi W_C0 ni cation
lmr??fg‘ﬁaﬁ"?rt%f% Qaf‘]?aegi?‘)lgﬂﬁ%q ]iﬁ? ipsorpgn§83aa§?oér'rﬂ;rl shed by
crinping of adjacent organ walls with anastonosis ring

50 BRI al{Afo Higint @se deeorianbelvoith ian dledrabiion etmbodiment of
Figures 16-22). Axial aperture 78 also defi

n
the iprpeant way $ntiqr e Sarer dnakavan Vésw o mtwgtlﬁfﬁpmomosw ring

0 ETREb BB, PO REERS A3y o crsasmon

witBNgBganNpotti¢ec éaseshowhpranted 820ran;i1ng:)ayppelﬁ blamanmggenerally
recesses 84. Further, rgéal ni n 03’7 esses r ef

refeeBCeG PR dTASIOTIBI R mbo el Rapuscepted
orghRCH28 ?Hl&ﬁ%‘gse (A6t sﬁo@nc'arn‘aqu eﬂe@ﬁ%ﬂ%erehﬂfb@é@ with reference to

referen to--ensur e’ preci se positioning and
Figue¢seh6-20) aghirsoataranpingl e1ppbriaciasteomdsito ¢ausg ag@stomosis thereof.

%ﬁhrelrggt gq, Ref er ' E?@Hg trf:?nrgi) l'flgr esugporltn e?e%gr{td%gc%aw 5h31de-wall
referenced 70 def1n1ng a generally cylindrical, outward facing surface referenced
72. Crimping support element 68, further has a proximal and a distal end wall
referenced 74 and 76 respectively, arranged generally transversely to side-wall 72.
A generally axial aperture referenced 78 is formed through crimping support
element 68 for providing flow communication therethrough after anastomosis is

accomplished by crimping of adjacent organ walls with anastomosis ring 50 thereto

(as disclosed hereinbelow in relation to Figures 16-22). Axial aperture 78 also

defines an inner wall surface referenced 80 of crimping support element 68. Formed
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the present invention, there is seen an external view
of an apparatus generally referenced 100 for
WO nioysese3cept i on and anastanosi s i n accor danceP@i/I20@M00596
enbodi nent of the present invention, having a rel ease
in iAR&hanilsrsugerer 801 yrel Gavehar engagnlfit tevesmd trofaredaidn 82 and
crinping support elenent referenced 104 to ap ato

[ ] .
bayomshirakigs reseases, 8o withire sefairoBs resessps ﬁ@feg%slﬁﬁg r8|tGCaf_e formed in
prox?ré?tg?gﬁcaevgﬂ 12% Féﬁ%ﬂh RE D tH aPPFhE SN s Y a EL Y SN %&é@hgﬁerential

are kept In retention
receSPrefgsndeds 88 enc edsulrdOprefiret hesijioning elndaseextiompifngontractible
support el egent 104 from applicator nmenber 106,
anasipets iy §Ortﬂ?¥§1r50 is brought into crinping 15
engagenent with organ portions 62 and 64 and cri nping

SURBRIHing! &IBNE Fifthe 7, THEEEIHR@Eh ccPRNAR AHTBREM akivRGerPbbdiment of
depressesS rel ease pins referenced 108, which, in

the puesent depemsen,r dteentis oreepi as ekienahndewhef dipy appargtns generally

the rel ease of. crinping. support__ el enent 104 .
refe’éFEﬁFﬁE ca\? @r %Pr'é ?Ssl%‘g%?ﬁﬁé’f eal?“r(%li nagnal’?%av\ql?s&g Fily u?écgogg%caendmth an
embBBiméfelof iise SHRFerd PEFSHRRGL | N&viibew oélecase m@Ochanism generally

alternative anastonosis ring generally referenced 120
refetragieigl @2 t Fareeedditereredpion Srimpings SePRAVY etl6ment | Tpfetegeed 104 to
8B S| ' | S35 A el i t 104 i
sop e RSB Ao b 08 a3 R 00, T ERLLR) Mpart,element 104 s
retapRdeihapdsition | ynhtetddn pis raferegcsdifpar widtlemenkept in a retention
referenced 122. Utilizing an anasionosis ring havi

modeopy spuagpireteranqedr bE. o HEhRS ShdP e@ﬁ%@@l%&éﬂ@&ﬁ{tﬂgfement 104
fronk" & lg&ﬁma Iﬁgﬂf%rf Pbe,C %ﬂﬁgtghlo'gﬁg Zoe a6 fPecbisalihty crimping
spreadi ng the

pressure applied to anhastonpbsed organ
engpgEniémnithoetgeemortions 520 amdh b4 randperigsugpopport element 104.

el ement 122 and for oviding a ¢rinpi.n grce 0 a. . .
Thepeinger ASaF R nri, SBIRREFSIRF yelish RnS TR eTees) {05 Which, in
turn, 1dGr GQU bR RHSFins ATRQB Al B e RbGAThuREIthE @B1e88¢ bF dedmping support

applying excessive pressure théreto. Wth regard to
elereerzaldldntrotis apiflicater meadentl 0bnvent i on di scl osed

her ei nabove, 30 the relationship between anastonosis

ri and crinpj ng. nt el I
AR AP TPHREEN o D LS 8 ot
altey@tlve anghtémodR MB: 2004t 08 98fkr EERdl L20Q3WND a9three-dimensional

contracti bl e anastonosi s ri ng[ ext er nal tf (gh.e organ. .
closgd| veavefomam adas fogwsi S5 A§asIeMasioUyhs +#{ o!s Seen in crimping

Cly | P3Gk h Madalifst0R93Rn¥@ililyS cylindrical
engf LA R SEAERRuBEYTARTC Sy ] el DD BB cylindrical
crirﬁ%i@@@mbpofmelamt defleeenceidt 12 2adititiziogadn amasbadosisntisg baving, for

the present .inventiqn, an exgar%dabl e an(?stom)si S ng .
exampley gﬁgg‘@ddlmensmnal closed waveform provideés a means for ctontrolling
and specifically spreading the pressure applied to anastomosed organ portions
between ring 120 and crimping support element 122 and for providing a crimping
force over a larger surface area, especially when a single coil ring could cause

damage to organ portion walls by applying excessive pressure thereto.

With regard to embodiments of the present invention disclosed hereinabove,
the relationship between anastomosis ring and crimping support element relates to

having a crimping support element within the anastomosed organ walls and a
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5 within an organ to be anastonpbsed and brought into

crinping engagenent with the interior surface of an
W@10e/0082B86 cri npi ng support el ement. Referring POMI2003/000596

Figure 9, there is seen an alternative configuration

cont@ictifle AASNOEERS irFh g2 BRRFBI WD ﬂl%n fg@h' yanef ehenaesodhlis ring is
i ncl udi ng an anastonosi s ring renced 452 in

broughit mmtmgcoen@@&gegemmmgw eagag@rgamt With tBaocwgpnayallhsagainst the
exte‘?}I erren?&%r {é lrt}éfr:] géé‘ &hﬁg{f g@[{o‘%‘?tneg%ﬁ%%tr Icfﬂ %Bb&%aﬁb‘@%‘iﬁ additional

embedafemts AStheh@eséntrigtvantiomgard egpsxsdarbeé anem&d)s%ﬁng is disposed
_fornmed in an interior surf%ce referenced 458 t hereof
withip a8neiges torhe anaskameiss pRd Drogelisate shiniae wsgagegnt with the

integg?ﬁﬁ Hee ngn%ﬁ Elter : Rfr?%?mf‘%ocfr?gf‘eﬁﬁ ed 462 (as

sed furt win r relation to Figure
23). 15 The consequence of utilizing apparatus 460 (as
di Befasing howt foeFigvee &, nthetelivwe¢m anealtaﬂrn@hV@ ®0Ef1gur8é10n of an

ﬁ%%‘@t oget her W|th |n atu ul ar dezl nda anastorm§ < in

anadtp g S a3 PR U PR PG5 B0 T B WRedn S Iomgsis ring

refetdieRr ayzsirpr&ri@ﬁpﬁgg@ﬂgig%lrﬁem LWafoeh apgdd Yhet fs%mq against a
within the organ at the site of anastonpbsis conpar

ed
genggiatlly cxlnsdrumrwédrnnheqmmmnrggsmqrhteéernant eelienpnasg 454. External

heI es 1S
erinf B Sl VR cd) BX i fiteRREtRease forped in am
integlioa¥atRke @bfer&ndedr 454 th‘dirbcbmtd’l@nﬁiwnmiﬁ arﬁis%‘lﬁﬂhs‘kﬁﬂg 452 remains
External crinping support elenent 454 is selected in
engagadohearite apfl thmonatingrepens redergneed A081(a Kasdpgpghiurgher herein

belokb?ntlrr ?{ggﬂ to Fjlg&i” rT%bly, an aperture formed at the

1tée o Sis is smaller than the original
organ dianmeter. In order to further increase the '
anddteo vossdjuapes tafr etiliizmg251p@awusja4fﬁf)e (a# tdis¢los¢cheurther herein
emhodi ment s

el F AR L b1 €161 EHETESHHd MAPelrZebe Rt GPFId B gnastomosis

rlng:]%? afIRaRIAR] @nﬁfﬁn’i@'s or% WPRAEAt 43543"'i§rthe 'I?'iodisﬁﬁi 858Generally
ereinbelow in relation to Figures 10-14. | ow ng

largehepertunpifonmed wilenothgaorgaal dtsthgsitey Oﬁmn@%tpamﬁaiolcempared with

apast o ) r|n andabl e cri
o AR Bt brtd FRaniteef (raBEALR AT FheTBif vgerstess the
apeRNAS ioMEml e dWbl | tHRE ptébeReea] dAdIC ethid st fkﬁldekli@éiﬁeﬂ dlameter of
size of the expand ag cri npi ng support. el enent
extemalzenmmogg;slepmwlpmoéﬁdo@@@nah@r@wmﬁgswﬁ 6lement 454 is

selerc:tf%ié op écroerg]i%ré c¢ Sﬁg‘? 1.Jh§ ﬁﬁg a?gdlgﬁ%ggxg%glnﬁn %%?E&rgnrfeSbé treated.
Inevitgely, pariperturé nm&mshoa/mbhe site of the anastomosis is smaller than the
original organ diameter. In order to further increase the anastomosed aperture, in
accordance with further embodiments of the present invention, an expandable
crimping support element and apparatus for utilizing this expandable crimping
support element is disclosed hereinbelow in relation to Figures 10-14. Following
the crimping of the organ walls using an expandable anastomosis ring against an
expandable crimping support element, the aperture formed at the site of

anastomosis will be in accordance with the expanded size of the expandable

crimping support element.
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agai nst an inner face referenced 502 of an expandabl e

helical crinping support elenent referenced 504
waeenitioggesed from a | ength of substantially cireci/ar2003/000596

cross 5 section nenory alloy wire, in accordance with

an Rdfeafimatiowe tenbigdidend-10f, fhisee iprsesenin erp@Idabdd.anastomosis
. In Figure 11 there is seen a cross-section of .
ring ¥ pieserande S0Q s FAMPING SniZagemont Srith erparsappertion (not shown)

I cal i ARi.N t L
sy b TG OURER8 PSS (ROAAAETITAPTAIHRE suppo
eleinens sefeeatdedns @k rendiguyed $rom ak éength oo shibstentbalby icircular cross-

Figure 10 of expandabl e anastonosis ri 500 and,an, 10
secHQPJREROrS OV WA, AR 4f5P n§ﬁprbt:ht ar, plR gt e Pmbadiagnt of the

pres8f: if R, f IO Burdeneribly i aYRne oS EbANEARAPIY expandable
alloy wre, thereby formng a generally flatter inner

anaf reosiefrirge A0S oS paRalable haljcdluerimping suppertiredemest 504 taken
oSl b BESRR RIS b B S b s sonraly

tak&X PABEANE S 3BSIOMRSIe 10NGf ekpadiblé Mrakidibdig ring 500 and an
engagenent with organ portions (not shown) agai nst a

expaobablgnhekictly csimping sBpPPoEx plemerii| seferenesing08upppped from a

el nt reference Fl.qure. 14 I -Secth|
iR ap b ShG Dty I, Bicks thiicfy BRe 3F HRaly flatier
innstpperfefereh€®m8.510 is forned froma substantially

flat section strip of nenory alloy, having a

generally cylindrical configuration and having.a L
genkrieriife SHEOER (§ RUSHRAILS B8 dfh FhaecHdRRICNALY *psiation of an

emt e{lilrﬂeﬁ'tn@f ﬁpep?E@steH? i2¢chti A8 ﬁliﬁ:%:liQ%%gn Wp%hﬂ?ﬁ%?élﬁésfbmosis ring

atiron to Figure 24) together with intratubul ar _
50@kparicgihe eapasinerdsish organ H00iersdnohehowngagansts substantially

._expandabl e crj npi ng support el ts 504, 50 0 .
single B Shpar o R FPEOT e GhePRTh StRe TiBure 14 1s a
crog§-9é‘&i@ﬁ thkén Sd1bBg Ain@NAT OfOSiighire 3L CPxpsndadle ldrithpi@dE support

the 25 wire thickness and dianmeter of external
elegyenfp Iy is fppoed fpwmensutstantidle flat Sroion satthef memory alloy,

accordance.w th further enhodi ment.s of. e pr .
na G Re Y R S RO R Pl A eBARf bmooth intermat
surdsseOlefiaRaecdwid. t he expanded di aneters of anastonosis

ring 500 and of expandable crinping support el enent

SO 0 e Ao ST S et eh 8, s togese 2
ol Bl ESeth SRR S0 1Bl o et
exR@HAble2 OARINY SOFport efehbmis M4, POther Aikd hogeherally larger aperture
is oerHe rv%t?lgn %ﬂe io?éalflnsgy %}?eeglttia Oo gnna%toarﬁ]gssits,ogv%%hsis not limited by the
wire thickness and diameter of external crimping support element 504, 506 or 510.
Rather, in accordance with further embodiments of the present invention, the

anastomosed aperture is formed in accordance with the expanded diameters of

anastomosis ring 500 and of expandable crimping support element 504, 506 or 510.

Apparatus for utilizing a contractible anastomosis ring and crimping support

element (as disclosed in relation to Figures 1A-8B) is disclosed hereinbelow
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procedure therewith. Referring now to Figure 15, there
is seen an external view of an apparatus generally
wo edognesysed 150 for intussusception and anast oP@BIIR003100596
accordance with an 5 enbodi nent of the present
togdthere viitlp ntheAppathad uforl perfomminglesm dntussesaptive podt pwastomosis
referenced, generally 152 and a control or activating
progsguig Q}?r?\éﬁtgr enced generally 154. Qperative portion
152 has an outer cylindrical enclosure referenced 156
hawi o781 gPh O @Fi@i‘g 19enaeRl 1 séef & eReadall Sfevand #h apparatus
distal end generally referenced 160. Di sposed within .
genetal lyrrefyrenedt I 6@ forpesiseeptigsand anpsiomesissiveipdosdancg with an

and anast onosi. s ( r r . r el .
eorffpSHEP} AP ALRERRLONR. Lt (9040,08 1 LN porion
refeP@ideldOfenkb? 411 NIC2UERS avasnt@ols o aitivatingl woreohsreferenced generally

facilitate operation of the int us,sus,cgrgti 0[1 and
154arfderetins | BoHpIarlatudas THe QBRt ralingricab moglostse fgfgrenced 156

i S, [ Vgl el ren
e O
referesqact60v @ igposed withiiss onteragypinideizbbendlevere T erceimtestusception

15 170, crinping support appljcatqr .control referenced
and ;2RASiRePSihH PR oS TEPrERLo AFTRUTRAIONI IS Ta A0 ErRTeS 16-22).
Coftf3! bt %@ﬁog’ciﬁ%:}&frﬁbhef54Zﬂcluh_@s QadRfust CoftASIr ¥le@itnt®Ro facilitate

I ntussuscept | and anastonobsis, a user (nhot shown)
opega"timpsvf ¢hetintisspemeption d@BY andstomopisr appasatis0 Thgdeontrol elements

R

cla@Waly Mkarst 166 andis 68! Redpedaded, bh ARisapPapplivsior I&ver referenced

according to an alternative enbodi nent of the present
170, rergmpingnsupndréra@plisaten eqntrddarefenepred |7Roend Haiyspusception and

f ovj di i ew. of. the jnterior,of fh
ansgim 317 iR oS dtint aRpA TS oy At norif Mgy out an

intds@uide@tib@Sankb ar@stomdsRE @oigtan@et whéwnpigrape adint®idtpoation 154 of
the present inventjon, there is seen apparatus
appgeres ol I0y andriaserte edstabendnbe0 cdeppqrativespqrfiga 153 a;pgeselected
: g ral 1Sl eLel e e [ ;
oG OB TEANSR, 16 SROF AL TARRE B8 (RESKAL YRctuded it

appap@st oS i secofdiaghtol hovaltergativeendraaliment rodf hieepiseent invention,
402 from wh [

ich a portion i 0 be excised. Ap atus .
thempts ARPAITabACEIce Ly I THEFDC 4" BIRORGGE & Ve lelgethtorior of the
' 5 i aining lip referenced
Orgﬁ%éezrli—'f@gn&{rﬁehu%%&fg%Fﬁg\dﬁngfgtofillﬁ%&gi stal end thereof. 30

Slidably disposed within and coaxi al- w th enclosure,
412With sefgesnseatol Jiguremhbad2, dnasecondaics withgan embodiment of the

preg%ﬁl .ir?vaetna%n,r %Beerreepscggend'%%p r@t@su%%n%réll%ngefg}e%%g 46D (not seen in
Figs. 21 and 22)(generally as disclosed hereinabove as operative portion 152 in
Figure 15) for intussusception and anastomosis of a hollow organ generally
referenced 402 from which a portion is to be excised. Apparatus 400 has an outer,
cylindrical enclosure referenced 412 (not in 20-22) having a retaining lip

referenced 418 (Figure 17) formed at the distal end thereof.

Slidably disposed within and coaxial with enclosure 412 is a generally

tubular anastomosis ring applicator referenced 420 (Figure 17 and Figure 18),
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WD 2004/ 008936 PCT/1L2003/ 000596 having a recessed
portion referenced 424 at the distal extremty
wo banmeafoie t hereby to denpuntably engage an anBST/IIPOG/®0596
ring referenced 422 thereto (as referred to
having airecsosd portior refierenced ot 4 guﬂmsdilsmlwtmmﬁtﬁAl)lereRf,r@ereby to

appli.cator 420 is either L or flexihbl
denBIAHT et ot ecasip ors Tl ab o) 362 (Hbretentnjeterred to
herdiRal6@ ks & PeRfi cAMAFES1Gs an@arlaetaﬁaCSA)ﬂnggvaﬁsﬁ&at@f 420 is either
ring éfpllcator 420. Ring applicator 420 is advanced

rigidly pméiexiblat eparativelyt eanmectasybyirnepndsqladryéee (not shown) to cause
an %ﬁ%ﬁ%&ggﬁf rétjr{i] l%é}oa{egferg? acl)(nf J\{\ﬁ]% gpﬁr:?tﬁggﬂbl%g ﬁﬁk%\ffphcator 420

is ddvasatéd tstﬁtcﬂﬂ(a@é? dénsnimsisld begiinghapanted ra&iaatdxﬁ)cms Oring 422
Figures 1A-1D). Ring 422 is permtted or caused to
therggg yhibe dge%qplﬁéam%o‘an@%i@@éﬂl%é@@?%ﬁq apd in a malleable or

plagtfz‘:npt%feat(érg Slscﬂ&?ﬁhﬁ&g b%@gehrltfe 1&not@ﬁﬁﬂ%%gig%gn33|ng 422 is

astic state erea by retracting” a
perm!tngl apphboat or wh2, scalaast) aepch andiexged®2hé¢ $sransition temperature,

dj sen ed fromrin Ilca or. recess
therehir GEYSHPENDS dt] SORRECINGart R0 Siagy Agarerdien by retracting

ana§tb bR 91n°gu QBBflEat%lr e4my) aﬂ%ﬁ@rﬁ@ﬁ%eﬁnglﬁ%b Cisb@sage@efrom ring
pre-aligned 4718 urther ere i s seen an

applingtoat tenesar 4241,t @QQu@@@pby owimp@xiadﬁlceahobrghst alalls13402 against
criri 3B 0uadOHGRT AT (ST TRER 1T AnCR 5B e DFES rp o EHec vt lip 418

I ntussusception of a presel ected hol |l ow organ portion

t 0 figthegX eh&redisf k6¢n taheiﬂtfdthsu\laar@&tbsé%’epti@nagpc'bxigml and distal
jaws 404 and 406 are sliding oper.abl e beyond and
clainpings dawp| wigienpeh HHclaaduft 6,4128%%%%@%&130%%11.‘/ within

encg))%m‘ %thr’[ioﬁZIQ‘ftuS]S% ptz%go%zg? ﬁiqgségcece a];él? gréﬂvﬁortlon to be

Iy Wi respec osur e
excdsieﬂpﬁ&ﬁd tht kolpswesetgaat ¢02 MOlampesigd ijaws r4£04‘ata|n‘de406> @e slidingly
dlseag organ porti n (as.referred to h re| bel o L
opepghler bayenfl rapds yisEegiblal Vithimeenglasurgodildn apf @pastomosis ring

appg;'céﬁﬁsﬁgo o'jg\gg PO W@ 4bg éﬁ‘et Béu[be]dai@ A0k a&'%‘f‘al‘f@amth respect to

istal jaw 4 retractabl e- relative to- proxinal
encjewre @4 2amdbesdmpd>mdl 3t appreséleetied] mid-p0Odition relative to a diseased

Org%(lj ﬁggggg@;@f%réiﬁopg?rﬂ@ﬁ?% %%g?%rgﬁvgggzsu stantlaﬁg the mid-

potld@r 6F fReliRwayid br aﬁffdﬁr(‘)%etot Rithi©Yaes 404 antheoeadisell jaw 406 is
i nt ussusception of the presel ected organ portion is

retrectiab b rbiatsaenmmlamm@lwa%t%tamdg jiewkarlyp aproxdmal gew 404 is.

d d h | 0
oo B A OBAE 40625, 5 L0588 £ G RRRH Wrion o

disdlése&D hardifibelpiwn @i gl pdrerdncanpl ng&fr@ﬂ 7D‘fETIfb61feaft@E‘,nmtﬁﬂsh§Iceptlon of

referenced 425. Crinping s ort plicator ne
thepsegdp¢ted rean mortign 1p Fénseib by Stl%lﬁqaaﬁo‘éﬁhéﬁslﬂ@cgﬁéﬂﬁws 404 and

404 & SHROE 81868 H BHCi L8 08O nE B o 7O ith FetdFBAEDto Figure 17).

There is also seen in Figures 17-20 a crimping support applicator member
generally referenced 425. Crimping support applicator member 425 is configured to
include a tubular support shaft referenced 428 (Figure 18 and Figure 20). Crimping
support element 414 (as disclosed hereinabove with reference to Figures 4A-8B) is

demountably fastened to crimping support applicator member 425. Crimping
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support el enment 414 (as disclosed herei nabove with
reference to Figures 4A-8B) is denountably fastened
W@ 2008008¥p6 Ng support applicator nmenber 425. CrPempinrgo3/000596
23 WD 2004/ 008936 PCT/1L2003/ 000596 support
supp@| iappli catorremearbe4 282 hakaactdtivatingg nmaeass (fetotshown), which is

shown which is rational connected directly. o
opeFif chweemwﬁf%abb%wei% PREIRIRE FuRBRT sPFbigatos member
42Sft%Cfalcﬂftheeacﬁ%%%Qﬁ%H?HF r@fadiRi @etdogn thereof .

According to an alternative enbodi nent of the present

invention, crinping 5 support element 414 is
derenordivigyte astaltretativc ambaidimentof he wr@mulgml@@bn crimping

sof B U8R L PERLA SN0 THIBShes Bt MRSl oy, contigured

crirfibinlgdupPodt bfiﬁﬁ@ﬁﬁr MEmBEEbY tekhg ld)'fea 5ay&1ﬂ3€0ﬂa§ﬁen1ng mechanism

fastening nechanism (not shown) of cri g support
<noamwehf@nm%ﬁber iamb g BREERoAs WenHNDRRIAE, Dayonet fastening
mecgfégzsgrgg@% SS? ng,nn‘pﬁ%g gv.ﬁé%g aﬁag 19at%?yﬁg§fbetom B8 engaged

with Qia@zbnﬂgelagagemrﬁnt reowsesiISZSehaT tooﬂcﬂdtlns(hd)wonetvmobhhrg recesses 84
tubul ar support,  shaft 428. Actjvating neans (not

of GBI FSYPPBPePlemG 0% r PYrHY AP eaﬁma%@ﬁt greft (not shown)

w1tH§1m%§6 132 SsdpdoPPehaft 298! |4t RAmR %Chﬁ%ng' (ifefit HYOV%Z) for operatlng
r enot y to Crinping support applicator menber 4

crimpinge seppst onpydicton mpmde #35crsi rrpemtig)alallwabd>nrrb©26d dlrectly or

reni R D BB RS Bl AL RO a0dpor | ol erent 414

is aligned with lip 418. Thereafter, anastonpsis ring
42214 2sui&f@hERehdss RBIEUDADEV Brindpn ofg%inawdlm 40Q against crimping
Fi gures | A-3B) disengages from anastonosi s ring
supappl tleatent 4lds @ssinteppubulangnestemelsis @lrlmmgg sdpRe@mlement 414 is
ahgdn%tduafﬁylsﬁf phegd "Ivylachlaaf%)r tahg 3m%f J]glhf 4‘# f? d dto hereinabove
I mpI'ng supportt enen as "di sclose

in ftﬁiiteblﬂ hel Biguydst mALE]B)‘:‘rdmgag@s fidon Ringstoasosls rik}) applicator recess
F| gures 19, there js further seen a cylindrical

4 o theT dasEmpsrash aerad dntussescepissr well\raniions o ollayy organ 402
agail_n%’{" érﬂnﬁfﬂ%ngﬁ}?@or‘f%ﬁ’ it 2PPI(LE AL Qo RS iftfedow with reference to
ol | owm ntrat ubul ar

|ntussuscept|on and crinping of
Fighes ﬂuﬂa¢ent portions of organ wall 402 wth
anastonnsis ring 422 agai nst crinping support el enent

opolniraits Dol ifduihel sbeh K puiRelifar Fh G Blate referenced

: 42@'@%%5@@1& GUEddimgablvade é?lﬁiﬁlﬁgd'sﬁf)}%ﬂty appManeedmember 425.

towards crinping support applicator nber 425 unti |
Follewwig mlgtr@tplé)méﬁn mumaggmtanﬂh@m@mlmg1 of the adjacent portions of

organ wall 402 with anastomosis ring 422 against crimping support element 414,
cylindrical cutting blade 426 is selectably operable to excise the diseased organ
portion. Cylindrical cutting blade 426 is distally advanced towards crimping

support applicator member 425 until reaching operative engagement therewith.

Referring now to TFigures 16-22, the method for performing an
intussusception and anastomosis procedure to excise a diseased portion of a hollow
organ follows hereinbelow. In Figure 16 there is seen a cross-sectional view of
apparatus 400 for intussusception and anastomosis. Apparatus 400 is disposed
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Referring now to Figures 16-22, the nethod for

perform ng an intussusception and anastonosi s
wpe@emokese to exci se a di seased portion of a hedT/OwW03300596

organ follows hereinbelow. In Figure 16 there is seen

witlinCd B6Howeidadnel2, \Wuel thht pRR@mal Wad46kal @tamp jaws 404 and 406,
I nt ussusception and anast onosi s. Apparatus 400 is

respgctiyelye e 24igped 2pidh subsosta b the mutsds obomeen nertipn feferenced
genglialf'l |4@‘§’ % gcga e&%ﬁse&ozﬁ?ﬁt Raliow' 85% lpo?ﬁgn di§3. alUc}ﬂlzmg either

respecti are ali
Lapwrdshoﬁmbst apén ahkgeryheubﬁtmalwth@ngddlepof brgmn portlon 408 to be

ref erenced I ly.408 to ex rom hoI
excg,e an géri Wﬁt ar@p;r}g 28WY 4 2)2 ?’Fe(f %Edlb’érl%‘?@ép? a;arexternal tie
refe‘i’&?&dSMf(gefaXvs ﬁyﬁ’satnﬁni(b@la}é’ bel%h?‘ngJ 8laPpifE9@iEagement with the

portion 408 to be 5 exclsed awn wt n c anpi ng
draywavis ofQn anri1dlr0608)y neans of an external tie
referenced 410. Jaws 404 and 406 are brought into

engagenent th th dr awn org portion
208 TeriheEoh SoBt isediets Eyurd: 04 8e 285 o hgigancousty
retr@ét@dSIW‘B{ﬂé &Bﬁﬁkllﬁhg in Qt EReiEdg aﬂ"gadgenfeﬁtmtmlwx@nnn eAclosure 412,
cl anpi ng engagenent, to within enclosure 412,

caugiagsintes SUALLSEUS 08 (Pr B DEftion g%)ﬁ @%pr%h‘l%s/%&fdﬂé@%w there is
O I Zd
seof R P 995, blppble” s Sipetl €284 g, gy 0 i

c1ro¢1mfewﬁfter1 eRteal rafecmssd r4af6etlwﬂaedw4th6tﬁdwérsedlnliw 418 vhenclosure
distal Iip 418 of enclosure 412. As seen in Figure

218, anastonosis ri ng applicator 420 is slidingly
retracted. 15 Thereupon, anastonosis ring 422 is

di sengaged £ r1 @%n%.@@n’l&s% Ofng £5A8 242874 sli@d P Setracted.
adj acent orgah wal I’s 408 agai nst- cri npi ng support

Theebepmntammrmdms ebgg 422 ieffsengagadaowndsg sippficatogancess 424 and

CI’ll’&E% aslagtegf |0§gald} ook t‘{](gS gg{ilglstg]malg\é)ggg ;s{]u%gc%g%len%n?lﬁqethereby to

effdat |anBstontis ©ftdrbng 40bade “éR ihSFighfOUghbyiddvan€igt éuiting blade
engagenment with rntussuscepted organ wall portion 408.

42@@11s1a}lyhe1«onga§hez:,eetns o Fprarras2d00.asplindrigal goting blade 426 is
brngghdr% CJt{lang é‘a [ e%% W t%u%t[ﬂlgs%}n?tge‘ﬂg@ nS v%l'l‘?;lgortlon 408.

port &l enment I sengage

Fur€lidr{Té B@en St Fglde 2QPippeedtas 4venBewithdmw\Coat dirgeh ¥02, causing
an alternative embodi ment of the present invention

anasifmeas ringubbbaed sHaming sgppert reé@ra@wk‘hkq disgngpge from crimping
fasteni ng mechanism 25 (not
Supgﬁgtmﬂgﬁl%or rrlj\;rg H}%}épqg?st al end of the alternatively
configured crinping support
According to an alternative embodiment of the present invention, tubular

support shaft 428 is rotated thereby to disengage the bayonet fastening mechanism
(not shown) formed at a distal end of the alternatively configured crimping support
applicator member 425, from bayonet locking recesses 84 and engagement recesses
82 of crimp support element 68 (as disclosed hereinabove in relation to Figure 6).
Retracting apparatus 400 causes disengagement of crimp support element 414 from

crimping support applicator member 425.

As seen in Figure 21, anastomosis ring 422, by crimping adjacent organ
portions against crimping support element 414, provides immediate patency to

25



10

15

20

25

30

appl i cator menber 425, from bayonet | ocking recesses
84 and engagenent recesses 82 of crinp support
web@awi36e8 (as di scl osed herei nabove in rel at POMNIL2003/000596
Figure 6). Retracting apparatus 400 causes
orgdh Se0)apanehig Goraohdretdipinerd 460eardt 43 bff bogan 402 into flow
crinping support applicator nenber 425. 30 As seen in
conppypication thaeweh anpd aperipryraorenced 434 abrrgniag sugnert element

or. | ' gl p : itoneal
414G 257 R A IE L SR I90RRP85 4o 5 E gttt periionea
cavRgThbt RBOBHNO00596 organ 402, bringi ng portions

referenced 430 and 432 of organ 402 into flow

co ni catjo hr ough axi al erture ref.erenc 434 of .

o DA v 1FaEneeed DY AEHS e pg o WAl portions
430587d @92t Jrhanv40p, tapkawee twall0arkhe réfdrdReadi3®land 438 are pressed

peritoneal “cavity (not shown). 5 As a result of the

tigighe gsguimst exady pterbBlonthsunmip o vall egd 4m2tieons eferenced 440 and to
ortjan Q_and 432..of organ.402, respect|
are 530 W3 4 Re RS Rl AR p o BRRTT A, B 436, 438 and
44(AgFhilsttheae Beginher dieBd FovaHUpduy foatival kefehchdedr44immediately
referenced 440 and to areas 436 _and 438 ceases, .
extermadlyt pdigoent Eheseloudegi epasipmosis wash thiteqrganswallypertions 430

85, o480 B ORS00 0l oL S Ao

adj acent thereto, begin anastonobsis such that organ
wal Onpomtallomsad 306, 4hel 243 240fbamogenfdB2ndeotinetljese mechs together

.and function .as e cqnti.nuous organ. .Once | .areas
with3nasigROSr BT 1o AR FPIYE SUBPOR' Lome <l 4 PEGENS separated
froﬁlo%'ilh?&tidﬂst M ARA AW SIsSsdeh NG AstirdDe . OriifRedts in an aperture

support el enment 414 becone separated from wal
refprentedrid4480rgan 43 proaidiggdittlierprmiquessriofion Thingrmal organ flow.

result.s in_an. ape r 5 f.erenced 4 in_or .4
NeE31; s PIIR i s and B PRy il lle HgHEs e 422 and
criblp@g subpeftoklidinditSaue per pheed 486,0f438aand 0440y normal organ
together with anastonosis ring 422 and crinping
actsdpport el enent 414 are passed out of organ 402, by
normal organ activity. In accordance with additiona
embdi @Eﬁltd%n% V8 RiGsORL | in@Mts 3@ th%oipresent invention, an
expanéa e anastonosis ring Is disposed wthin an
expngabld anfstomoait cmpsieddiapdsedomatightar otganexedrdatdséomosed and

crimpi ng engagenent., wwth an external. crinmpin upport
brodelf RO CXBARIADLF GERBPHE: STEAZEEAAL (Hith @abKi5En¢lottimping support

- elekl @Y 85 @iscl 380 et dingh S R15i GVES Fihreldyere 1s seen

an |1 ntussusception and anastonosi s

Referring now to Figure 23, there is seen an intussusception and anastomosis
apparatus, generally referenced 460, including anastomosis apparatus generally
referenced 470 for causing anastomosis of portions of a hollow organ (not shown)
by bringing an intratubular expandable anastomosis ring referenced 452 into a
crimping engagement with organ wall portions (not shown) against external
crimping support element referenced 454 (as disclosed hereinabove in relation to in
Figure 9). Crimping support element 454 is demountably attached to cylindrical
enclosure referenced 472 by engaging mounting projections referenced 474 thereof
into mounting recesses referenced 462 of crimping support element 454. Coaxially

26



10

15

20

25

30

apparatus, generally referenced 460, including
anast onosi s apparatus generally 25 referenced 470 for

w@ 2mgi00893@nast onosi s of portions of a holl ow OPCHIL20030100596
shown) by bringing an intratubul ar expandabl e

disposedtwitbii sylindricdl ehelosneecd72 Rererit een afrihiswgeption apparatus

engagenent with organ wall portions (not shown ) i
genaaaﬂfmsrtg?%&%? at7o c‘f’ﬂ’&_};})‘i ﬁacwﬁﬁoPiowﬁemdr%éleﬁ@@wmg jaws
resiﬁ_&q’iv(e?ys 6?&?%{&%64*7 $GhE 'Wgﬁf@ra{i'&eﬁfhﬁgé}f% tP chdkial t%bl%/lar clamp

I gur € . I mpi ng support el ene 54 |'s denounta
opeatting hexmbers ogbpendivietiakefefererd | 482U nmd A8#H atoehiegl j4W2 4G9 and 480

._.engagihg nmounting projections referenced 474 thereof .
intq R R e kB T pEPa o0e A 2001 SBp M Ryt iner, coaxially
dis%é%@%vﬁtfﬁh%fﬁﬂ!&sﬂ@%?ﬂﬁéﬂeaid ¥na#6m¥ei LARAARAREOAT0 including an
CT/ 1 L2003/ 000596 di sposed within cylindrical o
anagipen@E e r eng 7mopinging imemlssn referenneds ggsewmplyi ¢$6, which includes
. nerally ref.erenced 476 which incl ude

prof PR R BinF ARLRambelsaliph M ety el rOErgSR 488 ana 400,
axisley eperdatad K78 caadiad80idopgiadperebly abudaheduhtingadsfiateferenced

tubul ar clanp operating nmenbers respectively
49%.ef erenced 482 and 484 to bring jaws 478 and 480 5

into clanpi ng engagenent with an organ portion (not

sh ther,: i ' i £ hi r

a7 R e R s e ey g folders 488
andaA8 8t smosdisated ngnaxiontosisy rimg82 isedcerleddedolgdbrkvalthy transition

486, which includes proximl and di sfal anastonosis, .
teriiifutiol Wors FeaBerId, ohyRUrLy cheiiangs ARG WIS Ting 452 i
maﬁéélﬂ:yl JisPOSIPRLendYinfin g OR¥hdler Y96 bBEL ¥erORBIRRS ©88 and 490. To

tubul ar nhounting shaft referenced 10 492. In order to

pregeri kpandsbparatabtoenenma singrotizs framgexBadbeg weery from mounting

hol d 48 d 49 i-ndi cat ed,. anast ' [
meis? A% 451 b “PERST BT O THOLUPENS, Trort 4 SRpbrat Gid dbove the
tra®tiof tempaenire, exsiadiy fakl asbl e pé@t@&in@ﬂmbgs al kB&xial ring
452 is nalleabiy di sposed on nounting nenber 486

apmpiRiem cYicd egencndly aplgraped 420 18npviewesis drpanPishtor member

150 %308 52 LEAMAIPRSH LA, AL LEARLPANADRG vt

tubigesnduntaiyl sthdy e49heand rangéddrally t evipedatalr @ing retaining wall
anastonpsis ring 452 js restrained by a c axial_nin%
fef%ﬁBP?‘gé%’r e ARASLORERIE AR E yF FePaFBA AO@ VEJES transition Temperature,

the AR BS LA htg%{é%;f ?@fﬂ%ris GRL [asgigrg%ﬁfe andqgﬁxyﬁagﬂsgﬁto engagement with

oper at1 ng erenced 498 coaxl a ingly
cyltidspms ectamingiwval2@97 ubpbaratmod b ingowhahdy 482usnd a

generally cylindrical ring retaining wall referenced

497, .As .anastonpsis rin 45% war ns _above.the . . -

tr a‘ﬁg[ief iBSFT 18%@%%}}1@ 0 into an organ portion requiring excision of a
diseased portion, intussusception apparatus 476 is caused to clamp a substantially
mid-portion thereof (generally as disclosed hereinabove in relation to Figures 16-
18) and to cause intussusception thereof. Following intussusception, mounting
member 486 and applicator member 496 are aligned with recess 456 of crimping
support element 454. With mounting member 486 fixed in this position, applicator
member 496 is distally advanced, thereby releasing anastomosis ring 452
therefrom, to expand so as to bring organ walls (not shown) into crimping

engagement against crimping support element 454. Excision of the intussuscepted
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the menory alloy thereof enters the elastic state and
expands into engagenent with cylindrical-retaining

WoR004A00899w. Apparatus 470 is now ready for usePCHiIL2603/000596
inserting apparatus 460 into an organ portion

orghf PérfibNgs exéh Sh@eDbup (gedordll s aasiestlpedd heminabove in relation to
i ntussuscepti on apparatus 476 is caused to cla

np_a
Figgasstldmd Qal Tbereﬁfter,pd‘rlthdfﬁwm&r@ﬂarw@né% frpmygthe anastomosed
I e I
hdgdﬁ’g% geﬁggﬁgsgersl ér{ﬁﬂ?&ésg&oﬁgn o eo %é%ﬂfx&sw}@l atd¥tomosis ring
452 1t bsuse dptaiched oo MGmngnpmed:ﬁ@M ammramattkﬂo
rrerrber 496 are aligned with recess 456 of crinpi ng

ort el ement 45 th nmounti 486 fi x n
oy RS, rsEaRencsp it BT GRG HRHIGS T08. JogSt a1ty infratubular
exﬂﬁﬁﬁ@l‘éeﬁ)asﬁd}ﬁéﬁ@)hrfgeh%%hﬁge)@é‘ﬁiﬁl QEBSHifg fuPBoASAement 454 is the
therefrom to expand so as to bring organ walls (not
progfdom)ofi at @ermralrkpulnwerem@qgmﬁnnw@amﬁtmcﬂmnprg@ at the site of

or.t t 45 sion,of.. t tus C
35 oRsy oRdse Herime 20047 s0uth oY dRb A bRREFARS apd external
diahle@dr cRELftefthl %impﬁﬁ@%@b@bft%l@ﬁleﬂt g6l OAﬁChﬂ'p%pﬂlélt@k&{\ta‘nal support

inrelation to ures 18-20). Thereafter,

clepiephds mme@ppaat@m@an&@ow%ﬁhq Heteardseigmséei of Hbp | ggan to be
tre% ?ﬁﬁaﬁgds‘l%et% ﬁfr{}f@'ﬂgreﬁgggﬁ){ %n%gtgﬂi%%d ?g rng&;tHleer in accordance

onosIis rin econe de rom
wi thiofwathien @nﬂfdnﬂlm@htsmlﬁt%?ﬁe@éntanpaﬁﬁbMSarﬂ 60parflabhe crlmplng support

consequence of wutilizing ap arat us et.her wth
elepyenf Agh aPRATatUSy fofn daibAn g B b%réévioa‘»qi]g*%&fsab%\lﬁaf in relation to

Fidtxd eynal crinping support element 454 is the

gSlrow sion of a generally larger aperture fornmed within
the organ at the site of anastonosis. Neverthel ess
t heRaf:eenngrm)w $o [Fi gitee2it Bhere he sotl hntmtusmmptlanoand anastomosis
ext er nal r of rnal r| [

ap@r%%ntgealgaal ?jf 18%16.1 }-I}SZF anggg)&f 1z&;)paratus generally

ref@ﬂe%e@ts308fo$aia%§ﬁ@daﬁd@t@ﬁ6g@ AEMEd tibink o ft H@ollokeb@n (not shown)
dianmeter of the organ to be treated. In order to

byfbringieg iancintasiwbule anpandshbs enasiapsiapangureergnged 500 into

crlﬁcﬁsggr]t%gg%geer%%ﬁttevgb hi a‘gﬁ% éﬂ?&g g%m %V&?%P{)H? rﬁ}éﬁrkthowdl) against

ex@PRArRbUsddtle dliinh]_bllnglsﬁlgpbf’tldeﬂnSnﬁSS4:| osed her ei nbel ow
inrelation to Figure 24. 15 Referring now to Fi gure

24 there is seen an intu suscep nd _anast onpsi
appSFARISE YOReraf P?lepéf5§f‘e‘ﬁ§é’& @5135 forte IﬂEFdFrﬁBS”lon femperature so

tha et 91@81?151}8 taag%fs?c eﬂ@&ﬁﬁéé/ mélqéaq{l@nﬂﬁ:gewoalf&hngt crimping -

causi ng an portl ons of  ow 6rgan (no

supgatnglemieyt b5®41g10n@>eamonmrcabdb[ﬁcbrarmec«p]@ndahﬂgn retaining collets
nast

rencegggi t%r (ril%t 1sta gre erenceﬁ 536 of enclosure referenced 532.

Coaxially disposed within cylindrical enclosure 532 are intussusception
clamping jaws (not shown; generally as disclosed in relation to Figure 23). Further,
coaxially disposed within enclosure 532 there is anastomosisﬁ apparatus 530
including an anastomosis ring mounting member referenced generally 542, which
includes proximal and distal anastomosis ring holders respectively referenced 544
and 546, axially operable by a coaxial slidingly operable tubular mounting shaft
referenced 548.
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crinping engagenent with intussuscepted organ wal
portions (not shown) against 20 external expandable

W@ 2000886 support el ement 504. Crinpi ng supporPCEISNEN00596
504 is cool ed below the transition tenperature so

thak édder werpusytieh lexypahligileinbeans@s rivyd 5eaba@ween holders 544
-thereby- -all ow ng[ crinping_ support elenment 504 t
YA

andp 846 ifphekicatgds gRasiABests blﬁgmﬁ%.lﬁ qooded A9 Ry E%llol“étﬂée transition
temrg?;egtﬁﬁms%d a§3€’o f%rcgﬁlq: %&gg&ﬁb;gai&?ﬁ@gb I efg 5&8&%3§3§1ng 500 is

osure reference aX|a [y I spose
masztermeybs’.emldbncmbuﬁnﬁgQﬁa]méeﬁﬂ%betwmuhsmeﬁmnomd 546. To

cl anp (not shown; geperally as disclosed i.n
Premta@m%rlc{ay%a@@ﬁ@nms ting o0y ?rm%of‘asaaaﬁ}%g d@goligyp mounting
me%EP'ﬂZeQ§|tH§ Lt%ﬁlﬁ%isa?tuf@%pfeada&(ﬁﬂ@ﬁE QDS 159 0APRES 36 Ueﬁld above the

530 including an anastonosi s ring nmounting nmenbe
trartsetflen ecmpdragelmeraahi;tpnﬁwﬂs ringi W is restrathes! lpy @momxial amdstomosis

nasto Sis ri hol ders r,e ct . .
ring sl TeTHD S B Adh SR et Salior Al Hgsiy ring applicator
mef®@xi 0 ghd dhngdpli ARG Ggéﬁtﬂn by rBRMEGdAYS5 SN Aolaxially slidingly

referenced 548." 28 WD 2004/ 0 8936 PCT/ 1 L2003/ 000596 In

dispeeher withipdeb el mesaitng sivife Salﬁagémn}t;@t@r miempes PO further has a
gen%i?zghly ﬁﬁﬂg%gg%lgl g stomaggissé}“?n S {%{éﬂilﬁga %ll a%‘&‘r@ﬂrc%ﬁ' S554. As

ands@ytpediat Hhg S00,2pobdidaRdoire rﬁ&@ﬂiﬂﬂ@%ﬁrﬂﬁﬂ%l &arms above the
Anastonosis ring 500 is nmalleably di sposed gn

trapgdlingi iRgpERBEE. She Bemessnaley dgisea eniss e, elar%le state and

ex;%ﬁﬁﬁ %&‘%%Eﬁfeﬁ%‘t %1%@2%@@%&1%&&&%@?1&%%“& Frlﬁm is now

1wadpést0m55|s ring 500 rises to and above the
transition tenperature, anastonosis ring 500 is

r eﬁégé.tr%lr Elg%épég ?ay%g%?t(igqfa lé%@ %g%bngfgl&sﬁa@p% Egg‘?zg? Hcﬁﬁ%mg excision of

a d%%@%éd:ﬁbﬁion qﬁf@@ﬁs&%ﬁoﬂ%p@fht@@thtcﬁid%n)o@eﬁfs@% if@lssusception of
shaft referénced 552 coaxi al ly sl'idingly 10 di sposed

thewidigtiaped udnghar poian |(ggn@hblfyt as@scmmuh@pwbnﬁﬁb@r relation to

550 f S .a neral | lindrj.cal__anast S
RIS R e AR ePerpli oaiihige mBRBRL MMM applicator
mefibeg 5319ar@%&h&te@ﬂedemt@amatamign@d waibetimpidg soppoR element 504.

above the transition tenperature, the nenory all oy

Withapewsttiegt@embeneS ¥ dixed int die msatl%,x@anhgaqorit@ember 550 is

dis engg {/T%gceg\,’]\%lg&eﬁilr%fé% ?&eréar rﬁbﬁ'sus eé"@gpttﬁgrd'efrom to expand so

as itoStidg R@gap PR (Sotd b wink mmncﬂﬁ@aﬂng (em@hgamemnpgainst crimping
suprp(?)(%tl:J Ieﬁérrqgnte%(gllsﬁggls%n of the intussuscepted organ portion is carried out
(generally as disclosed hereinabove in relation to Figures 19). Thereafter,
disengaging member referenced 556 is distally advanced causing crimping support
element 504 together with anastomosis ring 500 to push against and thereby to
force collets 534 to flex outwards at recesses referenced 538. Collets 534 are
rendered outwardly flexible as a result of recesses 538 formed in an outer face
thereof. Crimping support element 504 together with anastomosis ring 500 is
thereby detached from apparatus 520 and both crimping support element 504 and

anastomosis ring 500 simultaneously expand further to a preselected size.
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a di seased portion, intussusception apparatus (not
shown) causes intussusception of the diseased organ
w@eootioas?3q general |y as di scl osed herei nabove i PCT/IL2003/000596
relation to Figures 16-20). Foll ow ng
| NS WS ASR UcA0e P UiMTi £ig gREB&Fat®Ad 25 AN hogpilek CALQI idBratubular
menber 550 are generally centrally aligned wth
expendahié apasiapsis ring SP8randsgdernajexpa ¢ Crignpiagtsapport element

542 .fixed.i.n this it i 0 50
so4 it i 50l BRRab oo e P BherhR ForBB FLuAt R Bpgen ot the
site50P ahhabBidsaM The Hepard st iasot dimitedgbpriganwivel tidckness and
(not shown) into crinping engagﬁ;errrent agaj nst cri npi pg
exteppbolamet@neht thep anerpaqdado pxigrneh £rimpigs Fypppiteglement 504.

Ratgl&g 21}10 %gﬁ&lhd%ﬂcé Swgcﬂr ﬂrﬁﬁgero %f'nb%.%h{'lgﬁﬁe l@?lg%l)rée ??els 65‘1’[ invention, the

sed herernabove in relation to
anaJioei@atlt @perturdi e dgaged dnnecdoedancef eritndke SGtinded diameters of
di stal ly advance ausi rinping support. el t
anas@mq%@emeﬁﬂ%ﬁogmﬁ%h SrTIPHEE BB Sl P4 nst
and thereby to force collets 534 to flex outwards at
I eq@8&ERS ceRhal e&?ﬁﬁnﬁgi%es(,:oﬂ}eetsfuré&ﬂl ahgy tesideresl carry out a

outwardly flexible as a réesult of recesses 538 fornmed
convantipnalytagrenf auegedy axséviepfprocedvsi iy endepdet exdispehtportion of

. 504 ,together w.th, anast sis ring 500 i t her.
disgiaedcHod T TSR Mo aPRels T830c SN BRPR: oPriiatngf dapas the bowel
porEbBEeRt ubi0dieh dtaFRaSHO RGNS IR, Sidvakdiageesisdry alternative
expand further to a preselected size. 29 WO . o
emlmgme@osﬁs@epmspmz@@mr@m%%@ncéﬁ%ﬂéﬁl@@ﬁ@eﬂag and a crimping

supgé%)t;ineg%%?nepgﬁag%ﬁrcbsiz%st %ﬁg{}%ﬁa%ﬂé}g gtr rl:%%f uRyl alpf leakage is

€’anast onosi's ring
subetapaintigbleduced mping Stappey dvr shamentremaid in she heastomosed bowel.

rovision of a generally larger aperture. . forned within,
Reftghréng)r gaw de tiHeurs?? etlifre aphistiost sr.noﬁih{%e pHipEugception  and

ana§tdfodis arbbd¥ tg%ﬂ]gpd‘%f%%fé’i‘ieﬁ@e& hgknesserfad iRto organ portion

ext er nal ameter- o unexpanded external crinping
refeappal 1604 ertempigd4urgiRalipesxcised howet dartiensireferenced 602 and
her, enbodi pents of the present inventigan,. th . .
604, EEY St appb e PR aRRES ST aeEsy darBacighe hepnabove in
rel&ﬁi(cﬁ@%iqqﬁﬁf&”%%ﬁ, 9§ mANETHONRSIoS fir BY 220Qd@fi@nal clamping jaw
expandabl'e crinpi ng support el enent 504. Under certain

referiencedrdanicedisposns sumgdintclyapraxdmiatke to drangyvespeoyimping support

0 conventi onal en. sur.gery,; excisin racedur.e i .
appi’rc&g r fegg’é%?fﬁ e60aéjg%&?f’jgﬂgt§f Xla&fpgggssé%ggcraﬂgr g’gﬁlg%ia{g fgan portion
60D e&kbetRenc Orsentoetich 6Bt Rdambell Webwbeh §4ies befdednced 610 and -

ortions is utilizing staples or sutures. However,
61igccording to an alternative enbodiment of the present

I nvention, using an anastonosis ring and a crinping

Referring now to Figure 26, clamped organ portions 602 and 604 are
partially intussuscepted by simultaneously retracting clamping jaws 610 and 612 in
clamping engagement with organ portion 604 into enclosure referenced 614 and
thereafter simultaneously retracting transverse crimping support applicator 608 and
clamping jaw 606 in clamping engagement with organ portion 602. Both pairs of
clamps (the underside surface of crimping support applicator 608 providing a
clamping surface in clamping engagement with clamp 606), 606 and 608 and 610

and 612 are further retracted to cause crimping support element referenced 616 to
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support el enment, anastonosis is achi eved whereby the
risk of |eakage is 15 substantially reduced and no
WG e@ples3®r sutures renmain in the anastonbsed POWEL2003/000596
Referring now to Figure 25 there is seen a nodified
be AlMMSSUSEEPT dfepinded B1ES bRl ssuap EEKah tsstgeBisalking applicator
referenced 600, inserted into organ portion,k
referefcadef2@ ds dban reirasisiny 8uiteitclaasy adesiosrasinaing referenced 622
frorﬁo%'izés%nrc' f%?gn%éﬁ'gﬁfjt@&%bzqg cr@rg;?i'o-gaﬁ S4B Rhi ¥4 against
and anastonosi s apparatu as drsclos her ei nabove 1 n
cri@Pingeduipipiodin elem dnit gllrte Cllrdridal dustinpdilddedsferemcsd G24r is distally
as an additional  cl anpi ng ef erenced 606 is

| aw
advap gbar?‘fﬂﬁgﬁuéttl%g )?nﬁ?%%?%ﬁ?& ithcrimpg \pé.g%r.é pe?."ﬁlﬂlfﬁ ﬁ82 and 604
aga@#@pﬁ’éﬁsve‘f‘%o%!r 1;3? g@ﬁr?"%&ﬁﬁicﬁgﬁ 60sf aridkicidt @lamped portions

anpl ng surgica cl sed organ portion
refeedt h28 edet wRrthedfyam. Jdhetéadter6@dmipsng support element 616 and

c| anped- bet n- jaws referenced 610. and 612. 2
onsEiSPUI A et o HEPSESE DOrL oL BRORRPIRSF ipBRgeigp zenerally
reféBRc Q043 2r@s RH1bsd h¥rdiMBISRUEL edlhBOnby Figures 19-22) to provide

si nul t aneously retracting cléggpl g?qd‘lgv\s 610 and 612 in
patencantoi angpstrgaspsnengangor ooy ap n 604 into

encl osure referenced 614 and thereafter

Si 1eou retr [.Ng Atr v e .Mk N ppper

S TRAIEEVELY 15, AEHA0 T ABRICHES EELTRLG PR st
anal@eeEseppavdtuh gungedilypatfdrenced0ds0 Basbrtpdiint af pBllapsed bowel

gengp%?;g p%elgnecggngﬁ g{r?gqlﬁgl%&f a c%%agg%%g %g Z)Lrlggl? r6t52 followed by
excggfggmgﬂlgrogﬁ%%g‘fgﬁ?itgpm%eﬁkm 5606) .FigQf an C{h@&Si_@ﬁ%n crimping

er retracted to cause Cri npi .
suppuppozlemehe nesferanetér é36edsEidrtal G0 Windog/ 608986 applicator

refgcgrl;lgl |2 ga/r}gr%g%%gu\gg@?%%e gviwfihgelu]lblgFligr(e’e;{eeggpe%ec%d6(}§Oproximally

retfa8ll €908 RSP hiS idthe i ERMEAC vaith SRcal t&feflc@aSE866 of crimping
anastonosis ring referenced 622 fromrecess

suppeflerctorgent 634 tthereparationcfirmmgriotnjag pienssds bewel apgtion 654

604 agai nst _crinpi,ng s rt, el e t . L pdri cal .
suiits PRg PUh PP RAHEeR 606 REHGIERL of  fus ERATT AL sopticatcr
refBcA¥EdB6QUtdal Bt SNOAGIABEIE rink tlafathcqedoortgadispagddeofidm recess

602 and 604 against transverse crinping s,upE,ort
66GEpHi aCHmIEEsoagsed organ POAHPR Do i6R8 10y Bredyre Adedlhereafter,

cylg 2(§ic%'i] dcugﬁgg ;ﬁr}gﬁg frEPem%nJJﬁe &k eﬁro@%hmﬁﬂ?}gcm Eﬁga‘%ement with

ement anastonosi's ring are di sergage

crifapig Suipppitn@pplippor t refpehicedit T2 ghambal ty excésermealzpded organ
632 (as disclosed herei nabove in éﬁ?l atjon to Figures 664
porfipm 054. o (FpBYItEe SUPHOFat ARG 002%ha¥tbndRastPBPYEn 108 are

dis@ﬁéééeﬁn%roqucﬁﬁgir@dsupport applicator 672 (as disclosed hereinabove in

relation to Figures 19-22) to provide patency to anastomosed organ 652.

It will, further, be appreciated by persons skilled in the art that there is a
direct relationship between the size and thickness of the anastomosis ring and
crimping support element used in the surgical procedure disclosed above and the
size and shape of the organ to be treated. An anastomosis ring and crimping support
element of a particular size is selected so as to achieve an aperture of a requisite

size or situation, as appropriate to the hollow organ to be subjected to
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Referring now to Figures 27 and 28, there is seen an
i ntratubul ar anastonosis apparatus generally

wo edoanesysed 650 inserted into a prol apsed bowePCT/IL2003/000596
generally referenced 652 for bringing about

intud P pBs | hdohn Wi @RABsBO LTIty onendlier sxeiisiappropriate for use in
prol apsed portion referenced 654, In Figure 27 there

the pppelnvel dhp AR 8E5 SgIpdhe leverboawel-ef er enced 656,
supported on crinping support appllcator ref erenced

I t i f
dcﬂh%h]l by wifit h@ ?g%ég’ht bﬁ%}haeugenee &f §Reeft, that an

66 pr oxi ma retract into alignment
appmattins BH@Sﬁlngei shepe ebnbG§ dﬂoy;rsm:m agan amppMosm ring, referred

656 in preparatlon for . cr pse
o Betrinir rorowBng B o of thn phghE Bt Epion, may be
des@ﬁﬁed %@Weﬁ?%b?%n@%%ﬂ%&%hﬁt}ﬁieﬁgAaﬁpslt't‘}}?é f a%@aratus employs
ref erenced 662, causes anastonosis rin erenced 664

a sltapecmslen@aglelow whidheiseigsan 6@61Ya‘i1\%f0t1@ab b RATERDSi i siage when it is

rtiaon 654 as s en |n Oure » e el
coofif TaPront Rart eADeRERE: Bl G0Rs M DFhlrGiirt apparatus
achidVle@ £ hlly NG ?ﬁﬁl@g@ﬂi@fbﬁut\i\é tslfhte Gat | dopid Gem B eHRPOE! and a completely
applicator re enced 672 thereby to- excise prol apsed

austngan Stp;‘@r wiben bBeated (g ,ﬁ,,lﬁgstsggpwnerep%nfragg@ogngemperature

v SREEBPRE s bR, 568860, A 5ERRERRSLEOM SRAR e s

metmhelatal ey 1soifiaguesslyl defdinaboe, pmevtwdatmaﬁtem:)at troom temperature,
anastonnsed organ 652. It will, further

callep ekl 5t @(EP%)W eSbie Shravri iorfiathEnGd endraplisfepad the shape
mefnﬁ)ry?‘ al 16{7 gt é&ﬂ?ﬁk@gbﬁs‘f@ﬁﬂctﬁ%eS{NE%n%ted to above room

ckness e anastonosis ring and crinping
temgpepgtord. ’Ehertempemmeh rangtehevauwglcdnthqoshmﬁdmeenory alloy is easily

Aetpigs e, RESPER, (FAn LTSRS OFP 1 aRH OCTYARS: R 2Pperils. Thus,

ut11§ﬂﬂ Ok aﬁa?ﬂﬁﬁ‘tm@fu(ﬁng’ad tshepé dheBbZE dlDyS6f Qﬁ%%&c@ﬁd Hot type
0 achieve an aperture of a requisite size or

allcswse uabieofrecdomappr @ppheateort owttlrrmlth@pwwt@ﬁig&ncqqilrtge below room

telﬁﬂ?{%tggﬁeg%%gfegﬁngvﬁgeﬁlgg g)g’(g 11%1%%%31[6%@? ?(? an apparatus of

theSHi€ Gotd 8RR, AREER RtIn@lcodsid gl malomeonpmtpéwmb and a
| arger size in the | ower bowel. Addltlonally it will

be appreci ated by er sons skilled the t hat
appgpgqlggrlggpth@y t’3 tggg,pén rr‘é(iﬂﬁhy tﬂq: |t5%ps g%qxln% tgﬁlperature is

hlgpgﬁ%egagﬁd & fn'af‘t%Psﬁﬁf & foth ténf)&aﬁﬁ’eedrf?lai}?@a\@d 36 G8hEE 89-45° C to

I‘'ments o present I Avention
assdesc ah baktasitice stage. oWImmethrf temwp echitfifee deayts ltoyp%7sC Ahat is, body

first t of apparat us a shape
et St B SRR SRR i 28R ISl B e ctip in o

tradd1€Bni stateSwith inferior mechanical characteristics.

It should be understand that the so-called transformation temperature of the
alloy, in fact, is a process of transformation. Transition from a martensitic to an
austenitic state starts at a temperature A and ends with a temperature Ay at which
the state becomes fully austenitic. When transforming from austenitic to martensitic
state, by dropping the temperature, the alloy starts to become martensitic at

temperature M, and reaches a full martensitic state at temperature M.
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cool ed to bel ow room tenperature, called a "Cold"
type. This first apparatus achieves a fully or
w@aootioadol@ust enitic state at room tenperat ur e, PERTL2803/000596
conpletely 10 austenitic state when heated to at | east
| t SnUpRECoIANGHE, LEdaIlYIpRBfcrRIPERT &dék€anced@ithe@nbsdiatents of the
and body tenperature. In a second type of apparatus, _.
preged igNadon.n ey Jowen than; ‘éocisht%p%'aé.rpy ga@fr@ﬁwe?&%,t 25°C. In the
engi ti t 1 r I N g
Ho[ TS Nr o4 Bl rchARMARIRES Tl fre B8, s hot Jloome fily
magegsitibat dodpeemperaruse. al | oy achi eves a conpletely
austenitic state when heated to above room 15

tenperature. The t erature range oyer ich.the . .

Shapav e b ApPRer Y RaSPTS Sk B orriie) ut deft edigrent invention
is #itf fiRNRACHy bRt \WReRiddicaddBed ¥ AR heRRRM AleUpresdiéd, Rather, the

utilizing ‘an apparatus including a shape nmenory all oy

invehtiohmés delined stlely by pee chiimsvbatniollow.r eedom i n
application without necessitating cooling bel ow room
tenperature. The present invention disclosed
her ei nabove relates to an apparatus of 20 the first
Col d type, necessitating cooling bel ow room
tenperature. Considering the "Hot" type, in which the
transformation tenperature is higher, the clipis
martensitic at roomtenperature and heated to about
42-45 C to assume an austenitic state. Wen the
tenperature drops to 37C, that is, body tenperature,
the martensitic transformation is not conplete,
| eaving the clip ina 25 transition state, with
i nferior nechanical characteristics. It should be
understand that the so-called transformation
tenperature of the alloy, in fact, is a process of
transformation. Transition froma martensitic to an
austenitic state starts at a tenperature AS and ends
with a tenperature Af at which the state becones
fully austenitic. Wien transformng fromaustenitic to
martensitic 30 state, by dropping the tenperature, the
alloy starts to beconme martensitic at tenperature M
and reaches a full martensitic state at tenperature
M. 32 WD 2004/008936 PCT/IL2003/ 000596 In the Cold
type, generally preferred in accordance with
enbodi nents of the present invention, Af is |ower
than body tenperature, generally about 25C. 1In the
Hot type;, M- is bel-ow body tenperature, so that the
al | oy does not becone fully martensitic at body
tenperature. 5 1t will be appreciated by persons
skilled in the art that the present invention
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is not limted by the drawi ngs and description
her ei nabove presented. Rather, the invention is

waledounesd3col ely by the clains that follow 33 REI/IL2003/000596

2004/ 008936 PCT/1L2003/000596 WHAT IS CLAIMED | S: 1.
An intratubul ar anastonosis apparatus for joining
organ portions of a hollow organ after

i nt ussllsjgce tion thereof, said apparatus including: a)

WHAT 13-@ Bil$:ring, and b) a crinping support el enent

for use therewith, wherein said anastonosis ring
includes a length of a wire forned of a shape nenory

. alApYindafuulng adaslodsds agpatabb yidi jeuiad Bapeportions of a
havi ng a central opening, and haV|ng over | appi ng_end

paiollophergasaafierantissusaspiionrtharpof ovaid @pparatny Indpéiagnt
organ portions against said crinping support el enent
s@) asntamasBusesianagt endsi s t her ebet ween, wherein said
anastonosi s ring and said shape nenory all oy assunes

I b)a plashpmgsuppeirt clehleat Soatis thebhenithf a first,

| ower tenperature and ii) an elastic state, when

I 87ldibii0s Al An@a®indkis eigendcludiegAcengtiedPe et el fermed of a shape
t hereby enabling said anastonosis ring to retain a

preespsceday ddnringur alased sanerally citcglar shaper having a central

te ture . i QA c I QULat ] .
R0l 100 DrEPEBLIR 14, b R0, AHERLOG: i s
whetepingsadjdceiti oaghn patipponpaeiseseid cfimping suppattdlement so
insertion so as to, provide a support for crinping the

( rfsttogapse 6Pa%tﬁ@0islf§\/tg‘ﬁfqb<9ﬁ‘)’e?ﬂ=gan portions agai nst

S20 d SHPROLL S ShOMEL i Sl S ST IPLEY RUPPOLE: & R assumes
i nal di.st al | |
{ransibr s PO & rifatl s RS, 0 b lpropatempersture

therewith agd d crinping support elenment, iii) a
general ly axial aperture for providing flow '
commurii)catdnorelastier stater, owdten amaching at least a second, higher

temperature,

thereby enabling said anastomosis ring to retain a preselected
configuration at the first, lower temperature, and an elastic crimping

configuration upon reverting to the second, higher temperature; and

wherfein said crimpihg support element for intratubular insertion so as to
provide a support for crimping the (not part of the invention) organ portions
against said support element, said crimping support element having
i)  a generally cylindrical side-wall,
ii) proximal and distal end walls formed generally transversely to
said side-wall, thereby to define therewith said crimping support

element,

iii) a generally axial aperture for providing flow communication

therethrough, and
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34 WD 2004/ 008936 PCT/1L2003/000596 iv) attachnent
nmeans for operationally engaging said crinping support

WE@k@amoRo3¢ 0 a crinpi ng applicator nmenber so asPE@DIL2003/000596

position said crinping support elenent adjacent to
said anastonosis ring for facilitating crinping of

pr eseL@Ct ?t@aé’fﬁlllént':glgééniso'?@r thé}aHGhJﬂ @hgMIng said crimping

t her ebét ween. 2. use Wt an anastonosis ring, a

crinpi ng sumpot telementnio ar camagidigt @pplaster member so as to

I ntussuscept.ed organ wal |l .portjons .crinped . .
t her eagai 5&1%89 55%1“3 Cmgéno%‘#’g% n%lzggjs?gt addjagent fq said
anast onDs i $, pEhWERNrinBefovakdciRatidORSimpMEEbEi prebélected wall
anastonosis ring includes a length of a wre forned of

a shape nperbmg of 4 byllewfirapmiherebeiyessd. general | y

circul ar shape having a central opening and havi ng
over |l apping end portions, for crinping adjacent

i FbussySeRRi0andgamowil dingo4 tdrinpingssummrt elamersearranged to
anastonosi s between the wall P_orti ons, nghwher ein d
shprye aimdutsyseated r prggnamils 1§H§p%“¥?é’r‘?§r ergpgagyst by sai
a s BinBl A%t AE 10 ARt i &{ftwhBEthelwall porti
f??g{t,gﬁﬂog%/\se?m%é%%e?gttgr%a%gnagﬂlml (Zgﬁgetfeégti ¢ 'state, POTHOmS
whdtersigathiei igisatmbdasingrincbodesdy ldngghef a wargpfaratedrod, a shape
t hereby epabl |ng .said anastonosi.s ring,to retajn.a
PFRRBPBCANEY QOMTRGUT 819°60 SROSHLY iRglar (e, havidg a contral
t SR, g RN liffg CEAdPhAGonSOMHdrd M piAR adjacent
uggﬁ r (Lah:nti ng togt?we rgai@on%, hi ggerlot en‘perratur e_ﬁ,' B adj
whiretussuscsated arganpyaly pouppoy, tsoedetre prusenaiastigosis Petween the
generally cylindrical. side-wal]: b). proximl_ a

RIS CALY “fbc?ff‘ffé‘dsadg 5{‘1‘9"%@ JH%éggeTa;%@?Sgag%f‘&emory
SiafiRyWRklmel hereby to define therewith said crinping
support elenent; «c) a generally axial aperture for

provi d) ng af platie orminailleableostate, hwhes Ht cudhst, ey of)temperature
attachnment ans for operationally engagi ng said

crinping uggort el ement to a crinping applicator

Member; S0 ,as diftROSIth1eONwhhd reaching at least a second, higher

temperature,

thereby enabling said anastomosis ring to retain a preselected
configuration at the first, lower temperature, and an elastic crimping

configuration upon reverting to the second, higher temperature,

wherein said crimping support element includes:
a) a generally cylindrical side-wall;

b) proximal and distal end walls formed generally transversely to said

side-wall, thereby to define therewith said crimping support element;

c) a generally axial aperture for providing flow communication

therethrough; and

d) attachment means for operationally engaging said crimping support

element to a crimping applicator member so as to position said
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35 WD 2004/ 008936 PCT/1L2003/ 000596 crinping support
el emrent adj acent to said anastonosis ring for
wo 20ilodg9ad i ng crinpi ng of presel ected wall pore¢DHIR0EH 000596
a hollow organ therebetween. 3. An anastonpsis ring,
for use with a crinping support elenent arranged to :
have igHmisigscepbett elgashtvwaldjadeat tioonaidr angsesinosis ring for
t her eagai nst so as to cause _anastonpsis _betmenrbgqe
wal | ﬁ%?ltlité'ﬂgg GHBPEEN Ot mEcteledipd nyald isbions off arojlow organ
I ncl ud[ﬁ?re%)et@e&lener ally cylindrical side-wall, D)
proxi mal and distal end walls fornmed generally
transversely to said side-wall, thereby to define

t her ew J: rinmi part . el )

3. ge&;]{ér%qa%t;&ng%lglr ngpggk &?% 12?%&%{?'%&1?%3{1#}?%1&\, el8ment arranged to
Cc draaeninedisueceptéd ef@inhweall ghortiang ceimadd thehempainstBans to cause
for operatiopally engagin? said crinping upport .
el BYRSHIMQYS 2D GeR; HEP apdili BARHSHeTBETeIR othes cfighping support
poa'gmegpim{l&iescri npi ng support el enment adjacent to
sal anastonosis ring for facilitating crinping of
presel®ct edgevadrhlly pglindnnsl Kifleavdibl | ow or gan
t her ebet ween; wherein said anastonosis ring includes:

a | engh afroaimpk end glistell enfd wablsafsemedngenerally dyansversely to
defining a c¢laosed eneral ly cjrcul.ar sh. :ng.:

central opsear]f:iﬁ A Sﬂhg‘%rﬁ y¥%vd§ﬁn§ptglfﬁe @ﬁgaggﬁlﬁlg’ﬁ@g, support
for crinpidglgmadi,acent intussuscepted organ wall

portions, so as to cause anastonosis between the wall

porti og)s, a agedhewtibyr aixmalsapertareasoomoeivedingnfjoandosandhnication

shape nenory allo assunmes i) a plastic or malleable
stat e, V\hethe]éfith%?'éihr%g | ower tenperature and ii) an

te leﬁ;teir Etrag%a%hmmfgﬁnn{e%%ghif&g gﬁergt%?f?&ll}? éc’r?gca%ri]ﬁjg &iigh%ﬁmping
support element to a crimping applicator member so as to
position said crimping support element adjacent to said
anastomosis ring for facilitating crimping of preselected wall

portions of a hollow organ therebetween;

wherein said anastomosis ring includes:

a length of a wire formed of a shape memory alloy defining a closed
generally circular shape having a central opening and having
overlapping end portions, for crimping adjacent intussuscepted organ

wall portions, so as to cause anastomosis between the wall portions,
and wherein said anastomosis ring and said shape memory alloy
assumes

i)  a plastic or malleable state, when at a first, lower temperature

and

ii) an elastic state, when reaching at least a second, higher

temperature,
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36 WD 2004/ 008936 PCT/1L2003/ 000596 thereby enabling
sai d anastonosis ring to retain a presel ected
w@envitiogges@t i on at the first, |ower tenperaturePCHIRIEBNI0596
el astic crinping configuration upon reverting to the
second, higher tenperature. 4. An intratubul ar
anast @E@i‘%b? RPAILRS USaiaCGahstoRbsiP Ghal b Lretwhier£i preselected
said anastonosis ring and said shape nenory all oy L.
assumssngpurativingst the grstné@Wé%ﬁ@pgltaé‘#r@; apflean glashc crimping
first, |lewer .tenperature. I '
wnen FebfEFiestoR TRRReV R QEte i s o BRYHLE s3h B Brure.
t hereby enabling said anastonbsis ring to retain a
presel ected configuration at the first, |ower . .
4. t dnpentieiubalaratRpsmesiaanrerains MsPALiBsiPi gattat j.opherein said

xﬁa?lgsto Y684 hinggmtdosaﬂ] ?h%feg]i‘ﬂ@grorgiagl]%g_rasts&ﬂg@ ature. 5.

anastonosi § ring acc ng t im1l, wherein said

anastonpsi s rin a ald _shap r
a)a &nlgg’fﬁl% °b F%Ajﬁlapgeaitﬁjée’s‘fh aet%ea,ﬁ a\iﬁgﬁ ’ g‘%‘géj t%}ﬂ}p:e? ?t‘d??ﬁnd
I r tenperature and Db).an elastic state,. when
 HehierThets stk I erghb B AGRER 3 Sarbiget lemperature,
t hereby enabling said anastonosis ring to r taig a . .
pribgwabycanadling riid anastpB9SisHng e fPW%@,PfF%?ié?te configuration
te r.ak lur e [ L Nl £ OUah ki ;
e Ao b eFAEG, Encih BALE, CRRPLEL B lighagion upon
Anreivaitirat wbihleasecamdisiighestesnpepplarrat us according to
claiml1l, wherein said length of wire is forned having
a cross-sectional shape substantially as selected

5. f rem ddaetognexip rimebochrdéng)o elaiaullarwhanth sl anastomosis ring
elliptical, thereby to control pressure applied to
t | aghenid Shppe BB B NP SUBCY  anast onpsi s ring and
sai d crinping supﬁJort el emrent. 37 WO 2004/ 008936
PGl | L2p8lioma39d leaple anta ke abs fisst I pyenicrparge ead
claim3, wherein said length of wire is forned having
a ey osa elastic otwdé, whepeeashbg atnkeiast 2 yeconds digher demppiiyre,
the group including .

thereby enabling said anastomosis ring to retain a preselected configuration

at the first, lower temperature, and an elastic crimping configuration upon

reverting to the second, higher temperature.

6. An intratubular anastomosis apparatus according to claim 1, wherein said
length of wire is formed having a cross-sectional shape substantially as

selected from the group including
a) circular; and
b) elliptical,

thereby to control pressure applied to tissue compressed between said

anastomosis ring and said crimping support element.
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a) circular; and b) elliptical, thereby to contro
pressure applied to tissue conpressed between said

wW@p@gesyesi S ring and said crinping support el RPOEMI2003300596

10.

11.

12.

13.

An intratubul ar anastonosis apparatus according to

claiml, wherein said anastonpbsis ring is a

CARt hRtoMBsiBNABE WPLSIdIng itB0claim tewheeondatd Gigith of wire is
tenperature. 9. i ntratubul ar anast onpsi s appar at us
atuoradi having | eross-sectignal eshapgsasubstanidboap sselegtedgrom the
IS an ex Ing anastonosis ring at the second higher
téﬂ%%}bcﬁgggé1o_ For use with an anastonosis ring, a
crinping .suppost elenent according to claim2,
mﬁtre?ﬂgggfﬁﬁggastonnsis ring i s an expandi ng
apastopgpsjs.ring at the second hi gher tenperature.

1%) Aﬁﬂgﬁ5§4@nnsis ring according to claim3, wherein

said anastonosis ring is an expandi ng anastonDsLs .
r thegely toheosEebRiehiURetPRIEHdP atistus compragsed between said

| BhEAOHBYIA, FARS QPO B FRPELALUE SRafQNI N0 to claim

1, erein sa crlnplng support element has a
circunferential recess formed in an outer surface

thereaof for.facilitati. r [, i ' 0 Gt i : .
SRR AL o8 SURERSK orin sua
13nadtomodie ritigt s ancamasditoipsinastohgis aingy atphagecond higher
support el ement according to claim2, wherein said
ctPRPPIG Support el ement has a circunferential recess
formed in an outer surface thereof for facilitating

retai ning said contracting anastonpsis ring.in a ) )
prauéntertvbatad ASIQINOYS (APPREIAS 380NN (04918t ol3eWherein said
PCT/1.1.20 5 1 I nt sd :
e BFOS LR I ag Prp ARUbE ARGMIS RIER AP Sond nigher
suprppetat@deenent has a circunferential recess fornmed in

an inner surface thereof for facilitating retaining

sai d expandi ng anastonosis ring in a predetern ned
PErtisenwitheinehmastdosiktingls® cviniginganuppast lemsens according to
ring, a crinping support elenent accordi Hg to claim .

2 clayheReihesein b aid RRpTABLOSUHBELS SNcH@3PdHigs agpstomosis ring at

¢ itflg lﬁgéoq{deﬁtghg} téﬁﬁ&%ﬁue.

An anastomosis ring according to claim 3, wherein said anastomosis ring is

an expanding anastomosis ring at the second higher temperature.

An intratubular anastomosis apparatus according to claim 1, wherein said
crimping support element has a circumferential recess formed in an outer
surface thereof for facilitating retaining said contracting anastomosis ring

in a predetermined position therein.

For use with an anastomosis ring, a crimping support element according to
claim 2, wherein said crimping support element has a circumferential recess
formed in an outer surface thereof for facilitating retaining said contracting

anastomosis ring in a predetermined position therein.
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formed in an inner surface thereof for facilitating
retaining said expanding anastonosis ring in a
wWEe@deosssen ned position therein. 16. An intr atR@UIIR003/000596
anastonosi s apparatus according to claim1, wherein
said crinping support elenent is configured as a
14. CTAATRhPStuBUPROSdashthb s dppakatds N@cardifBAbhclaim al Wvherein said
formed of a shape nmenory alloy defining a closed )
genienpingysupplorc glensdrdpeas hapifovgnigrentisd stecessefaraiqd in an inner

such. th saj ri.aping s ort lix. is.an_e R [ P
S fapt HeRPl o P RLIRRARRLE P8 o bap R P00k g in
Farprégetevmitedpoditiaatihemsen.s ring, a crinping support

el ement according to claim2, wherein said crinping
support nenber is configured as a crinping support

15. hqﬂoirmsien&itﬁddmgn@_t&_ﬁagftsm@%, 2 cWinifink %PFsrtoéle@leﬁh abéording to
menory alloy defining a closed ?enera y heli cal

stvdpa 2hahierginarid edspingeuppent cleypent hasag cirgamderential recess
crd nmi suppor X 1 di L i .
L0 9 SRS b sl A PR SRR A, pepencioe
anmat oSS riagiarapiedeasaatied pgsitionahaidinl, wherein

said length of wire has a cross-sectional shape

selected fromthe list of shapes including circular,

16.S ARl ftrafidbul &ChaNYonaELs dfharkivk 4t36rdinghtoadlaim 1, wherein said
anastonosis ring, a crinping support e enent_accordin? .
t FTIBPEEMSEPP e cbimeRiailll FeHagHedf ai e CHEWPIAE supporl helix
Cr.0SS- ti S sel i .
CTRSURE DAty SIoPSREORED o L MbESbSky Moy dypnine o

WR126Ki#4 /500823 REIitAIL 2R, 0ROGAG at2leasArorentcodl wWaghathat said
anastonosi s apparatus according to claim.1, wherein )
S HTHNPHEXFHRACTRAGIN 18130 CEPRNANAL IS¥PPRRE| RRJEX 4t the gegond higher

Onf%nfb%i’&‘thf@' and distal lug respectively for
faciFitating retaining said contracting anastonosis

ring in a predeterm ned position therebetween. 21.

F i h ‘ . . _ e .
T
andaihh 9t athezeaich swdd lcsinmpmialcudppatt member dneonfigmeidnssl a crimping

and distal |ug respectively for facilitating, retainin

sa%"gﬂ’Pf)Efo]PﬁlPéé?‘Flﬁgl%éé? ak i formed pf addee dneiegty alloy

POgdfidiAp o HRsEPEEN&RNy heétlal shape, having at least one coil, such that
said crimping support helix is an expanding support helix at the second

higher temperature.

18. An intratubular anastomosis apparatus according to claim 1, wherein said
length of wire has a cross-sectional shape selected from the list of shapes

including circular, square and rectangular.

19. For use with an anastomosis ring, a crimping support element according to
claim 2, wherein said length of wire has a cross-sectional shape selected

from the list of shapes including circular, square and rectangular.
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20.

21.

An intratubular anastomosis apparatus according to claim 1, wherein said
proximal and distal end walls include at least one proximal and distal lug
respectively for facilitating retaining said contracting anastomosis ring in a

predetermined position therebetween.

For use with an anastomosis ring, a crimping support element according to
claim 2, wherein said proximal and distal end walls include at least one
proximal and distal lug respectively for facilitating retaining said

contracting anastomosis ring in a predetermined position therebetween.
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