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Bl FURCATED BALLOON AND STENT CROSS- REFERENCES TO
RELATED APPLI CATI ONS Thi s application clains the
whenehs4sof U.S. Provisional Patent Applicati oPCT/IL2006/001111

60/ 719, 737, filed Septenber 21, 2005, and of U. S.

Provi sional Patent Application 60/750,024, filed

Decenber 12, 2005, which are incorporated herein by
reference. Thi sBEAMRCAREDEAL INBSTENTPCT Pat ent
Publ i cati on WD 2005/ 041810 A2, filed Novenber 2, 2004,

whi ch i s GBOS§rREFEBENCGESEQIRJIcATED APRLICATEONS

ot e BRahEb R AR P G B RAREP B ebRCRh 610,797,

filéchSeptember 211 20065 agkENAS] Provisiorab @ateat Application 60/750,024, filed

) . . 3 : |
De%%%l %:}2;&@ gévglggﬁ%ggcms St f&cﬁg l%lyj;rte I ré%r N o atiron is related to
PATR4téit PeBldadibn FE 2065/ 1810 200 fifQrNKRRILEMS, 2901 PORIER is assigned to
i ncl udi ng openi ng occl uded bf ood vessel s. T%ﬁ_i cal ly,
they358igagea %hq presenistang eppligatipnaad wihigh is tneorpatatescherain hy reference.
with a deflated ball oon contained inside the stent. :
The stent and bal | §8BLRBQF RHEJMNVENKFEONi st al end of a
cat : ' id ire.into fhe.
o1 oot Blosent RicRRS! R34 RS Sl ek Batol Shd fpRcitically to
intwavassulapbgliveng andrstentse st ent in the proper |ocation. The
ball oon is then inflated, via a channel in the
cat het er, causiBYCKIGROUNI OF THR INNENITON 813 be ]
anchored in place and hold . the vessel qpen. ce the
o RSt SRS S B G poser, indodia PETGR: aetiided blood

vesjséls.\/\/g”ylblddl@\,/\&hc stnORGuppllel if B Baksh NFnGhoted FRM WHE a deﬂ?te% balloon

vessel. A stent may be positioned at the |ocation o

conspinedt iwaide Hie, staphebe stows abd belipopecsidilé antbedistatied of a catheter. The
opdB8Y REBR] ANESWRCTnb HeHUbod YL Call! Bl WALRU AT 0er the wire

escri apparatus for reat men a vascC
to pristtiondbe $temt.in fheqabpapdovationf Tiyeibakboh ds then deflatedy ¢id aadhagnel in the

I L conpri ses .t wo ts, .a i n, |l ongjtudi nal
caditor bfiredh. e sFaRa “Os b @tcniiean Alaes S bl e gl open
Ontdtheptedt haksbeen eRPahdbE thObslREn 3gaéMsdd dfdeis RRitdraa, bloRE with the

contained wthin the main part. Upon partial inflation

catlgter; emphq Yes%h, the protrusion may facilitate

al | gNeER nagoel RBitdAL i ' idr2 Yyl

st ent havﬁggegﬂg?%e(%%gﬁ?%%m%ggoﬁggﬁﬁﬁg%%%Eﬂ%hégﬁ%$%0dV?“ek
megiafhe dnwemcﬂti@pccw% FatehtaRublibgioprWOr 0956 1 irios? debetibes apparatus
for ttxlé{ltgl%gpoft ah$as§1|11adrebiﬁfr)<%%|orr1].gAl bnatllgoﬁJl con 1g%re\clietg e ldemsgeréi e%t Iglebiﬁlrcation

comprises two parts, a main, longitudinal part and a protrusion. When the balloon is

uninflated, the protrusion may be folded against the main part or contained within the main
part. Upon partial inflation of the balloon, the protrusion may facilitate alignment of the
balloon at the bifurcation site. A stent having a side opening may be fit over the main part and
oriented so that the protrusion protrudes through the side opening into a side vessel when the
balloon is inflated.

A stent may be positioned to support both a main vessel and a side vessel that diverge
from a point of bifurcation. Stents having a Y-shape and configured to be positioned in this

manner are known in the art. For example, U.S. Patent 4,994,071 to MacGregor, whose
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balloon is inflated. A stent may be positioned to

support both a main vessel and a side vessel that
waelewenyss rom a poi nt of bifurcation. Stents hBI/NQo@/001111

Y-shape and configured to be positioned in this manner

are known in the art. For exanple, U S. Patent
discles9fRAisORdorp@rateti dEreiy by ,refatenem dlesaibes arEfureating stent with first and

i ncor por at ed her ei reference scr

secofd RtESES; qfdnfgfcgmec%dqﬁogsi ?agﬁ ngﬁa{ ge Iniue, 5 gg)t%a@ecguld ﬂfow paths. A

ﬂey&ﬂﬂ& Sl RRP B&nR6iNe0RO natr@RE i BEAt kd deftiefanringl etwepahaflew paths. .
id flow paths. A flexibl.e menber connecting the

Therm{ttrlp@egayj be erppnded yhewplasrd ina subigfteesset ween the f1ow
pat I o RNsiaR MR Brpoladsiaftrdii breference,

ud?§c¥£§§6gﬁb3%€ﬁ§wﬂ%§}gﬁt 6, 210, 3§0 toqﬁhuch W o?e
desaliitses Iagﬁethed i® delivaingor laﬁg@aterdewhqﬁerwwfngft@p éﬁ@@hes that carry a Y-
shaggf :%é)l[t e/?%ﬂ%{}%ﬁ% Iql:c))a%tfe 2 atﬁg s%é?%xkﬂ Qf @g}m’v% L’H’r&@flﬁdthereby holding the
brafi¢tRB togetheCididip tiRrcathsteni3\pokieionedltat tHa:é)lﬁilrcsatlalh siten afyodﬁlll@qme are used

two branches thereby hol di n e. br et h
B R f e T
belﬁ% é@sm \-%@ ik LR R s Snd B8 6thbOorhithl it sideevedsethape d
en the catheter is p03|t|oned at the

bi fUrSc eﬂateoh 69110829 6me& asdiarich Brdiony) dissloRiTe g dRforRprit herein by

VLSS bifurcati
rorioic, S0 ED o Mo B R b ipd S BAELAIE HERREN bfreation
Thé Sidé B6le mmﬂﬁtseﬂohﬁieé bp abxpanflghle pewion des évintsernlly formed with the

nmet hod_for posi.ti.oni a_ stept havi a_ side.
steptolody| Dyripg, PesitiPnRe ogﬂl@ %t?na,e{l]lﬁ oelxgarﬁ;ggle é)rtéoﬂlr }s%ge\%{%ﬁle stent
bo T8% RAAM ﬁbﬂﬁltﬁﬁéd sRA thdtahe bife hole€ig raﬁgﬂejl it nkedstivint bf a branch

t'he stent body. posi ti oni ng t stent,
vessslp Ehriiert és ep@mdeé rbylas’[%ﬁq bglppnpandhthe ﬁép@@gfﬁ? PEEEY is tsi*ﬁﬂemﬂated by
St & skl g ently,
o ARl bRRRE ol 4bste Wi il bt vl Sisadnty.
sedbn@ aﬂﬂ&ﬁhyﬁ;e msitibnest in iz Yrawh vessakthtdugh Eesidedwls- e
portion is then inflated by a second ball oon which
extends through the side hole into the branch vessel.
Subsequently, a second stent nay be positioned in the
branch vessel through the side hol e. SUWARY OF THE
I NVENTI ON Enbodi nents of the present invention provide
novel mnethods for treatnent of vascul ar bifurcations,
as well as stents, balloons, and ancillary conmponents
for use in such treatnent. (The term "bifurcation"” as
used herein refers to the area where two bl ood vessel s
neet, and includes an ostium) These nethods permt
medi cal practitioners to position stents with enhanced
accuracy and ease. There is therefore provided, in
accordance with an enbodi nent of the present
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invention, a stent for treatnment of a vascul ar

bi furcation including a distal nenber and a proxi mal
wWOoreeones4488 he di stal nmenber and the proxi mal nePdEIL2006/001111

i ncl udi ng tubul ar bodi es, the distal nmenber including

first struts oriented in the proximal direction and
the proxi mal menBEMMARY @FHTHEIRIENEIONt s ori ent ed
i stal di,rectio h th t
f| rgfn%g? ta cl)t‘sj t]:(l:eo Tesel it 18\?%1 Ktidn prﬁglggt noazglg%efﬂ?oﬂg 1%§ thddfinent of
vasake fbﬁﬁlﬁ:ﬁﬂidﬂs Sasoweld af ktests, Balldens;)fand lagcildrg Riompedtintefopusa in such

second si de of he . st ent ite the first, si n
trecitby @hpforpribilpieaton o e RUPS THEE IR AR E P 3?{9 bjjod vessels
mdeD@nd SRR S Ssihim.)AMHeR @l?etlﬁfds Peingt Abditd]§raBaemss ﬁ)tp’dditﬁ)n stents

are unconnected to any of the first struts. Typically,

withresheneedeovurscreand ¢aset and second struts overlap while

t he"[%gr% & ﬂh?xief)'/cﬂcle ﬁ%?ﬁgeg% Hﬂn&%grdaﬁdenﬁﬁﬁ ﬁf‘@fﬁ%odlaﬁﬁt bF rRd present

si de genera ol nt and the stent
inveptcgta stenttfor breatchea @(hg vash:ala; difotcatievengluidingma distal member and a

second sj de is moved from i .
prpaeaopenitt gy A8R g b e Pl dsett R P By podics the
dls-ﬂ'lemékﬁsé?rlﬁ&ﬁ&lﬁ? firkt" Stut$ LoFibitsd ARYhd PEIxES direction and the proximal

constriction of the unconnected second struts,

maghed m@ﬂr@oﬁeg@@oﬁwt%qrm@ indle pistat direegignisych Hist at Al east Bt of the
fir§ Rt id od 13 aP %ggc oEQthg%eéolﬁﬁ strit§ %ﬁ aSr88Qide of the stent, while on

responS|ve y to stent being noved into the side
a weesdlside] of ﬂlenﬂeI&nbmhstterthfs first hédes ramenere oed of ithes ffirst struts are

struts,are operativ 0, rel,ease the nst.r
undirioRe Bl s oF B kot s Pt B8 Pk G ROGeb el o umoomnected
tobﬁﬁﬁﬁﬁ@ﬁ@fyhmﬁdstent Alternatively or addltlonally,

t he unconnected first struts are erative to.rel] ease . .

t he TemKa iT6q PrspuBfctich Brst RS AFROBE SHUSCIBHIEP g‘?lflatfée stent 1s m an

ung H@Q§1M£&M1%9 an expansion of the stent.
sponsively to being noved into the side vessel, the

st e fithe ifgstgaivegeatinlly oppdidss imeint anththefstaninsappeaativaria berd along the
usi_ng. t he unconn r t t

JO\RglqwaX?fr ?he nsglc%nl?lvsg (geS gﬂaeglgtgg gt% tslts ﬂﬁ&\%d ﬁgf)n? \‘-;iglg@g ve?sel into a side

vetdaBatuhe omelat Bidurbationt The nnttoanetonedsﬁquomms mayvaicludefa ctohs;nctmn of

the(r_:,ml H%%@\égégf lgecortx tét?lgtF,teﬁ?ﬁdt ng %&#%gﬁaeéles%?cald é}ﬁ’zsh Bna&)ae forced by the

cogﬁi&tﬁﬁ% baat tolvads lﬂlﬁ’eeﬁrsﬂsﬂ@fea% H¥lyab thedstddft ®kind $o¥8d into the side
the main bodﬁ bei ng shaped en expanded to bend
¢

veggiel, Hinnscnice cmbodimeni; Bi¢, unaEnaciRd frsbFHS| U GRSTaliye to release the
coﬁﬁﬁ&ﬁ)‘i’l (yihtﬁF uﬁ&gﬁ?&&p %c%n(ﬁ) S0t YEBo AWM td lﬂﬁ?@i‘ bendig b fhe stent.

I'h vesse 0 extend into a portion of the main
Alt&mlehlgh ot additionailipe tho ftmccumbctcxh firFtheiryss ore upetverdy Ibbase the

coRRBE et s Rt o HDSBR SFLAS L b i 895 B
Responsively to being moved into the side vessel, the stent is generally operative to
perform an expansion causing the unconnected second struts to support a wall of the main
vessel opposite the side vessel and the unconnected first struts to support a wall of the main
vessel distal to the bifurcation. In some embodiments, the stent is operative to expand by a
balloon that includes a main body and a protrusion, the main body being shaped when
expanded to bend within the bifurcation, and the protrusion being shaped when expanded to

protrude along the axis of the main vessel and to extend into a portion of the main vessel
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There is further provided, in accordance with an

enbodi nent of the present invention, a nmethod for
woremafaEsiring a stent for treatnment of a vascRUHIL2006/001111

bi furcation, including: providing distal and proxinma

menber s |nclud|ng tubul ar bodi es, the distal nenber
disiah® thel bifgrestians ‘Il“hespnotmsommag ibe eperahvet todepd teiwpgpnnected first struts

nd t.h
sestit ot St T R O BRI B PRRT on: B

CONPRGS isartRdr phﬁﬁ!&efd Rnecélladch &vithi ahsmbetimens of the atesent invention,
| east one of the second struts on sj.de.o

a methed for mprUfactBE asRh ik tragesiRf ao‘iaswﬁﬂf atigfl, 1‘?0{“1* g
str gﬁo?/ld stRPHY #rﬂ? aRinbbREnSh&RE kbR doidies, thblistal member
first e, to a the second struts and not

inchulivgefst stgltto neented mohe pufximdledisedemendsthe praxigal ggber including

e Sld fi.1 f t struts. I n sone

Sec@ﬁ@% ed IPFPee Sr%@ dgreaﬁ%af Lél{dzf t he unconnected first

str bﬁrﬁe@ﬁlgtdﬁ teastamend tisi fist ety foayp ldakicorend thy secomdstofts on a first

S L ST TS5BS o SR, o ie o

steﬁﬁpgéysfi‘@ﬂ‘l'é R4t sidaStoROGSLIME sbddni@ Ririntd Bnd AotBhdREnd Gtie or more of the
ment of a vascular bifurcation having a side

seoped stedts b tinsedond sitle smany afdie{iIdlesd®®Bl - t he net hod

i nc ud| Ghd S I

o o S gt R fe%s@?l’ib?élﬁ%‘%%%?%ﬁdﬁfh?ﬁgs on the second
sidé Ioﬁérwp tliEdiﬁbefr nﬁ]ﬁdoﬁh@umonnwltedrmcmldrstm‘ls loa i sseedd sidenber

and cludl -
G s Thpte rEBe R Prer et i e hon? 85liErospl Sventon,
a R fR krefideRCH T Ovhsalsh BiltecapibR hving anRizh@ssel hehdhdngFom a main
second struts oriented in the distal direction,
vemmbﬂ@mwﬂqﬁln@a@ﬂgone of the first struts is connected
rodﬁ@ﬁ% tll:%]\%llﬁ {naitnl"\?esé?(f@ fbxﬁhft&“&& t]:f%nsu?e {dskdita stbfl@ncluding a

ond st de of the stent,
dls@n mbbeaﬁdfmprbxm&t meintle, thedéstad membepanskthe hroximal ggember including
t nne ted .t
g e SRR S LR o DB B Bl Focion
th@ﬁ&dei‘ﬂfal hiéﬁllbﬁﬂ ihSIhﬁl%g rﬁbﬂoﬁd Iiﬁtdy arientad)ir the distaddiredtionpwhérein at least
si de vesse such that t first de of .the st
onp ef ﬂ:he\,\j]'lqshstqu% 1scﬁo§{1%fednt§,ﬁgi s’rp%ﬁet ?tgth: ﬁeqRHl ﬁﬁts tSoH:an I gde of the
stefiE ok on@REe a)tnti Gide ©F ﬁféq,te?d Ql)ﬁp&ﬁte erist S0, oh@s@So@ WA Yhe first struts
Fom the side vessel; expanding the stent to support
arpan¢dnoersedofo e offghe seaond erutsnend: Ree oF deory e <tbe segpg struts are

bend t he 8 d first struts to support a
ﬁg?tﬁgyt?gﬁQQg ﬁﬁg mai n vesse

advancing the stent into the side vessel, such that the first side of the stent is bent with

the distal member partially within the side vessel, and the second side of the stent faces away
from the side vessel;

expanding the stent to support portions of the main vessel and the side vessel; and

bending the unconnected first struts to support a further portion of the main vessel
distal to the vascular bifurcation.

In some embodiments, supporting the further portion of the main vessel distal to the

vascular bifurcation includes supporting a portion of an ostium of the side vessel.
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distal to the vascular bifurcation. In sone

enbodi nents, supporting the further portion of the
woraion/osassel distal to the vascul ar bifurcati oPCT/IL2006/001111

i ncl udes supporting a portion of an ostiumof the side

vessel . The nmethod for treatnment may include carrying

t heThé¢ mithod Horatrdaahém myhm.ludegcaarym the btcnityoram talkpon having a main

ol i A SR RS b o bRl i boay o
exﬂ&%ﬂ&is sH&b& lﬂia‘ﬂ bbhR Within! Pc]i‘eﬁbllﬁﬁﬁatloﬁﬂ ghdesidinggtht m@connected first struts
unconnected first struts jncludes expandi

inchides pApending tledreirusios alprg dhepris ¢fdhe,mpin V&@g@%ﬂ%@ dieyifipeption.
therhlt &Hﬁﬁhércﬂﬁovﬂ&ﬁ fliac'cérdgﬁbret&lﬁ{ anPnBoddR of e present invention,
accordance wt odi ment of the present
a man}miribr umunantmarvzascutao bifrcetiamhsningaf side wessed bragehing away from an
b urcatlon Qﬁ% ln_cugﬁlvessel branching away from
ax‘éﬁ %\ﬂaglvoelsse& TR sse % he met hod i ncl udi ng:
I Nt (ISPUEiRG irtd tie inhﬂ vesdel inv R éhity to fheaidenvessel tacbafloen having a
si de vessel a palloon having a nmain body and a
1n%#?ﬁd¥@§ﬂ6ﬁ“nQHW§nC|ng the main body partially into the
Si d@d\)éﬁélﬁg kheSGR HolRpatiBBy RIS il GiOPesbAGaSh that thedrotrusion faces
portion o he main vesse¥ distal to the bifurcation;
1nteapan®nm@thehnalm¢ﬂaelb]@® to g bifiuegtiethe mai n body to
assune h
o 1 areage i AR5 ARak WY midGYCE B0 bbb ol xpanded shape tha
beftsatithiss thevifuatiot; @ndl al ong t he aX|s of the nmain vesse
into a portion of .the main, ves di st th . .
bi f GFRRRRRG the PRMLSiRHh CEISRE S“’P iR e’ﬁ%ﬁﬁfﬂ%@e axis of the main
ve&al ihioSSp i SMhe miM& eSsePdibtalBYhd Bifthdstiona di st al msnber
and a proximal nenber, the distal and proximl nepber
i nc iy sy embestitogitsHhel e bedyecagiestatterte fh SRt TR HE ¢ a distal
Hﬁﬁn ; {oiR miteRChEIABing Rebular bodi
methﬂfe?%ncﬂﬁ) a dﬁ%ﬂé&ﬁ%aﬁ%ﬁ‘%@é%on nét r St S ori él%t ed jrar bocies,
thd dnslhhmenhlbmt mkluding eforsti smms mtedtlhahe proxjnaed gireetinm a3fd thi @roximal

meg%{?gt Ltglgr]l,'latﬁsegétfgn ns? (i?r?et glée %1fstafﬁlsréctlotr1] ﬁstuglfl Va,]aP ?t least one of the
firSR60NRG Sndectéd totdp Rasitoasbf th@ REal seuts be affirstsidesif de:, stemﬂ,e;vhlle on
or nore of the first strufs are unconnected t

ny. of
a gagand sidsnef ey tient, QPRPSHH LG ArshoTide: dinet ¢feMOET 8 aﬁ‘%%ﬁh Yruts are
ung e EE U ?(btfﬂg: Qorfd¥ruRfanti BRe b hste oFieMeSondGdiutsydréBnconnected

e stent fncludes orienting the protrusion to face
to axneofsh@ firstistaitel €avfing e wens includagiorgnting ghetometrusign o frsgyhe second

tacgh%ealft#bi %‘aglcél!% he {nguen y%?%%hm?]lgq}ﬁ Qﬁts’%lggyés@gl' 1H§Iu<ﬁcéeadvancing

e vess e SucC I rst
thoftehthBtS tRNdidd sesoelNtychvdhhththi Hirstdiidd af the stent is bent, with the distal

member partially within the side vessel and the second side facing away from the side vessel.

Expanding the main body includes expanding the stent to support portions of the main vessel
and the side vessel. Expanding the protrusion includes bending the unconnected first struts
against a wall of the main vessel distal to the bifurcation.

The present invention will be more fully understood from the following detailed

description of the embodiments thereof, taken together with the drawings in which:
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menber partially within the side vessel and the second

side facing away fromthe side vessel. Expanding the
woreoon/obass/ i ncl udes expandi ng the stent to sSuppOFr/1L2006/001111

portions of the main vessel and the side vessel.

Expandi ng the protrusion includes bending the

unconnect ed fBRHlFBESGNP’EmNN}ETHE/BRIAWG&e mai n

vessel dj t.0 t. bi f ur cat

i nvgiﬁsi ﬂéﬁ 3¢ pigtori illgsqaﬁprpsy)fl sy ggrg?%rotge ?W%ﬁ]v?si%lar bifurcation, in
acdddnOdMvtE afl 6inBbdifdnidEsied privehtifiveditioh;ne enmbodi nment s

t hereof, taken together with the draw ngs

whi Ereoph-EF ppseRs RGeS RNCERPgRs of Astpet designed to
tregtraevag?ﬁir%ﬁl?!atlbﬁ iy 8dcboRlahQ@NFittP4n anﬁmﬁh@ﬂfbf @6 phdsetinvidtioh;

vascul ar urcation, In accordance with an enbodi nment )

of ¥ips. pAeczwniB |am/em¢¢rtah illysfratéons 204 2 Fteal at ivesautar dtifurcation, in
ac%%tgqné%gl ta%'eclbo&l r‘?fttorf%e Q‘ %nt % L[l% S Of a stent

a vas U rca in
accoigda ﬂAeﬁl(Wat'dﬁ pﬁfbrﬁh’ﬁ)ld)ﬂtrmtémb affa tﬁlirdlep rsysiemt for treating a vascular

i nventi on; ﬁg Ig%%B are ctorlal i l.lustrations
bifgfcationy ﬂ%?’ﬂcoré]fm‘?f WA pRang P lpf?ﬁen YeRE%r dance
with an enbodi nent of the present invention; and Figs.
4A-4C are pictorial illustrations of a furt her system
for treating a vascular bifurcation, in accordance
with an enbodi nent of the present invention. DETAI LED
DESCRI PTI ON OF EMBCDI MENTS Reference is now made to
Figs. 1A-1C, which are pictorial illustrations of
stages of operation of a system?20 for treating a
vascul ar bifurcation, in accordance with an enbodi nent
of the present invention. Fig. lAis a pictorial
illustration of a stent 22 inserted into a bl ood
vessel, referred to hereinbel ow as a main vessel 24.
Stent 22 is typically crinped on a balloon 30, which
is attached to the distal end of a catheter 28.
Typically, balloon 30 is configured as an inflatable
lumen. Alternatively, or additionally, balloon 30, or
particul ar segnents of balloon 30 such as a protrusion
32 described further hereinbelow (Fig. IB), are
configured to be expanded by nechani cal neans, such as
internal springs. Catheter 28 runs over two
guidewires, a guidewire 36 and a guidewire 38, which
gui de the placenent of stent 22 to the l|ocation of a
vascul ar bifurcation. Hereinbel ow, the vascul ar
bi furcation is understood to be the bifurcation of
mai n vessel 24 and a side vessel 26. Typically, the
mai n vessel follows a generally linear axis past the
bi furcation, and the side vessel branches away from
t hat axis.
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Quidewre 36 | eads fromthe main vessel into side

vessel 26. Catheter 28 is positioned on guidewre 36
wG@omn/os43s8 gui dewi re 36 extends through the | engr/iL2006/001111

bal | oon 30. Hereinbelow, the length of balloon 30 that

slides over guidewire 36 is referred to as the main

body of bappauIi3H DESCHRIMIGN IF ENRODIMENK nai n

vessel 24 past the bifurcation. t het

o Retaremod o GUIEAVEIS. 55 1Sn i THAT PErAbA gy of stages of

operazcclortl fbg déy?t@ﬂl 30 %)?rt‘i’ééﬁﬁg R Qhdcuik OMfidationNii lick&@dance with .an

on a side of balloon 30. Protrusjon 32 is

em’tﬂﬂﬁmd ebthe p&ﬂgmtsmenabn Rig Wois Bpictorak illastatinn Of 2 wax 28 ihserted

intoy aI-qup%dt vesislh CTP%FG(EF&I hqr?l 1&9 % % %ﬁg}?&g%ez %il rgtélﬁ@@‘;s tygicﬂlly crimped
em

on 2Ba1R68 30, WhieH isdttatied t\tabs:dlbtalr endi dfarcatieten ﬁ8 Typlca ly, balloon 30 is

d
contqlglgrg& ta;;jl ggemgt £ all‘%?eel{:rb dﬁ’gﬂ mély,? &bg(ﬂﬁtﬁgﬂéﬁg eﬁ‘&lloan ! alor particular
segggﬂ‘cp 6f bﬁﬁ)oﬁ@@ AP AOX pfotusioR B @eschiBed Rothiet hasinhgowt(Big 1B), are

e vascul ar bifurcation conprises npvi ng
conﬁgmhétoebe cxpanded by meckanigal meprsetich s BIERNEP &Nt i s

it S|

Gty LT s R o i g i
gu1%@ﬂ1‘é§ﬂ%deﬂlen15¢m¢ntm thethel lzttian pfimuaserler bifercatione dlepgnbelow, the
vasglﬁgre% %&%:tlg%v}s%}%g%ﬁ ?)Ig ?c} %t}lﬁpvfﬁr&gt fop Oggl%}grg {7%8% he fagﬂ §Eﬂte vessel 26.
Ty;ﬂprfllz el Hiig vedseBtodBivs 22genadllyl dinedriaRchabtthe Iheﬁurcatlon and the side

nbe igs. 2A-2E). The bending of stent 22
vessdbwshqgraw}’£9nﬁha@zlsto be aligned along the axis of

d S a?c/lg\xcf‘%g %%%ﬂ%s ﬁr&ﬁ bl & e QX1 BRASH RV ediel DR (Ehth&é&&@hs Bdkitioned

urcation. Bending al so positians
on C@\ﬁdeahrepeﬁtsuoln bt guxdzwm 36mentsedss throgghs dhe dengtly (ol Chadioon 30.

here nbel qw (Fi [ t i
Hegjegl grOW, ﬁjétq (ﬂﬁ 8'%"‘&%’8% 30 611616 glé i %‘el?% eﬂoegvgﬁﬁ\ﬁgg %ﬁférgefa dtb%‘ the main
HloB0.Fig. 1Cis a pictorial illustration of

st ent 22 ded '
bi { Gridatiro it RACa e HIaREE. W Pr] Sh PR MR B Fpbrer 28 s
poeﬁﬁo%%?act %ﬁ%ﬁﬂe' ﬁnsucﬁhﬁat RidewRedy &its Balléono30 Souphyproieusion 32,

red to inflate 1nto a curved shape, whi
whixd i ushphsaedn acsidy of ballaos 30 PrafFgion 32 KRR @ﬁpg{dg e segment of
S 6_branche |
sl A G B LA RS2kl ot or
emergesBiip aicopdlrillusiatiod of kientri of syei@glelo plositicaied @ the vascular

h
bifhmatan IR tavatdoirar ot SpEoding OSRRS R GLfivaiiidns  Start 22 ompriscs
{B%énﬂ)tef‘sd acdﬂtéll%%ﬁer' £ PESh bianes mgaberst. jPositionidd stent 22 at the

ositioning balloon 30 with the curvaé
vascular bifurcation comprises moving catheter 28 until 1staFmember 40 of the stent is

within the side vessel, while proximal member 42 is in main vessel 24. Moving the stent into
the side vessel causes the stent to bend at a juncture, referred to hereinbelow as a joint 44,
which connects the distal and proximal members. Joint 44 is comprised of one or more struts
of stent 22, as described further hereinbelow (Figs. 2A-2E). The bending of stent 22 causes
protrusion 32 to be aligned along the axis of main vessel 24, facing the extension of main

vessel 24 distal to the bifurcation. Bending also positions a distal portion of proximal member
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towards the joint side al so positions protrusion 22
towards the side of the stent opposite the joint (Fig.
wWQ@2Jo7/084a88 stent 22 is fully expanded, struts PET/Hi2006/001111
22 may support several portions of the vasculature in
the proximty of the bifurcation, including: walls of
421 tiescn’mdwfumthaslwlrelpbm (Big. 2B} ibipfanimily iton, walksestior a4 tof the main
ei na e ect | 34 (Fig. 1B), walls of the
Ve%?l 8PRAS %ﬁ’le OB?%?%?%ﬁl% ‘feﬁse?g?‘furcati on, zemd the ostium

of tFie 10 dea \pRaGedl illusnatiodongtehhe2 %b(ﬁzt]ﬁlled p@ rstipgat pértions of the
the ostium indi cat ed as a wal |l _secti

of the . .
Vet iog PUHTRBMY, HERGEO 9B BHh 4P PENHT S the FaeSSREnEiog: The main
boﬂgl éﬁ’ Hal18d4 9@ §nd§'f beS E&ﬁﬁfag@reﬁoﬁﬁhﬂ% Ngtodh %hﬁJed NERBRe fwiftéh may be

proxi mal menber 42, in accordance wth an
cusnma@d regording ta the apgbsaé rthidhrsidenyesesh 26 firgnchespaway fom main vessel

p ria r £

2RO T34 80l AL Fen8, A Gyl B4l o

mdlmnmldldta]bcuiharmfaha@m and conprises proxi mal nenber 42
and d st ak menber

gorb i ?%}tﬁmpé@w P | %etargde Contrt]haggw %9?}%’11%: side of the balloon's

1nﬂ’29&9 ShilyBul [ 9ositiohdiCagatRn foint44d PodiBonifis lbb)lll&)negﬂ Wﬁtﬁltﬁg curvature
from the proximal and distal nenbers over| ap

towards theneit ide else ﬂDOSIHWSeIPfﬁW@WZ tomgads thesigdp @f ﬂe stent opposite the
Jo#le glgigf: ?1@@ gﬁi\fﬂérp gﬂseﬁﬁ? Al Wo e andtd stgl!lt? to@lste'i{’te'erljr'la}ﬂr epport several

_ appear st ent
postink tof dlie yasculdturedin the prommlty bicthe hdfercstion dnctltuang nnaltsmsf the main

wGREbe S 30 IFRLER 047D R aBE 59 Dy . watso

th&§i88 Vesdel dFR 16 mmﬁms@usl@ nine @ﬁd dsguin\m tley sMI@V@selJ @ithudiag the distal
segnent s gfor exanp g.nmenpers . 40 and 42 at

poyténf theostipm, 1 QIC?tﬁ{l é? 3 Wﬁﬁ F"r?&o%?’f Bf the Sfurcaiony st i nct

SegiFRnt Sh.od Q1% @Eﬁﬁ@pand @h@ﬁ’lﬁﬁ@ ﬁlds§at[5ih§ dfi ik 3 Enprising distal
enbodf nent s tents manufactured fromtwo or nore

mednlmrlétﬁ)candnmlmaé melygr 42Bini gccardantd withram phodiment of the present

ingerélg)?(ﬁil.gkﬁ!g.g;? %%@%ﬂaﬁ?ﬁ] Q‘u ngg)%t %%% b%f&rgl?%g Qcé%r@ipgsitioned at the
vaétﬁﬁdiﬂilﬂaﬁﬁtl&tﬁ ISeant 2Mhbsa tiveak Itﬂlﬁulzﬁﬂshhpeparmlaiompnse:sr;;mﬁmk mamber 42
rix of interconnected q |nterl ced stru

an Gkl R Rpet B0 ot JAoBtects b MTREFET OPa JRHoSHS 4 offignt 22. On
th@B%posﬂ siiher @b sieAd siapds %@ruf%fex%@?ﬁg Rm 1H8 HBHim4Pand distal members

endent sets of struts 54 and 56 extend from main
ovsémamdesgt@edrﬁltéhﬂré@rmbeﬂ% distal direction. Struts

n (ﬁ?@t ?%nél ggnltlus%g%ég1m§ltlﬁ%&b&%2 a ﬁﬁﬁlﬂne}rﬁeﬁﬁé l1‘tI(.'js§ectively, as

e opposite Si
th@f wotilintppdd, ifsitete EQBWéEJ gplit 28)joinaké. Tinis dontec tiedbrstdadythat in the

apeléqialﬁl?)pa Ssltelg!c #zt rat f ‘%e%é al(‘ﬁqnotnasassomateMurttﬂermore although
manufacture of stent 22 may comprise connecting two or more distinct segments (for
example, by welding members 40 and 42 at joint 44, or by interlinking struts of the distinct
segments), the present invention is not limited to embodiments of stents manufactured from
two or more distinct members.

Fig. 2B is an illustration of proximal member 42, which comprises a tubular main
section 50. Member 42 is also shown in Fig. 2D, described below. Main section 50 typically

comprises a matrix of interconnected or interlaced struts, according to methods of stent

8
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60. Menber 40 is also shown in Fig. 2E, described
bel ow. Main section 60 typically conprises a matrix of
w0 niogosassiect ed or interlaced struts. At a prorCTaI20@MH1111
62 of distal member 40, independent sets of struts 64
and 66 extend fromthe main section in the proxi mal

mangfaEﬁ&t lktf?ﬂvn inlthdidre Aﬁ‘%h@ﬂl@tapmdiﬁﬂoilmasmbmbsr 4 ingfependent sets
roxi ma nber 42 at joint 44, to form.,jo S tm@ 54,

of soits S end;6@ mxtend from gnaity SaSEOR S GHEH M T Q{Swl?’é%% 105‘295 i

the Jﬁ&tc J;%ent 2, oon o%f]&?ﬂfjstﬁllfkad'nqilé‘cal%erh&'r 3b. SAts 56, ohlﬂadh;ipdsﬂe side .

aal ong a a portion of joint side
ofstéﬁt22$§1&elt18(fﬁ§ mchrsmmecﬁeﬁl are not connected and
|nstead ovet

d section
andp 2Cp an ;5"3@1“ 0\@ %Iéeﬁlateﬂﬁo Q%lustr tnlggsnsgl'ggﬁr mé sect

60. Ni&iheredo E@Hﬁggshéﬁn andrigli sE,auemmmebelw Maih idegtiom@f rfypically
sections 50 and 60 are. indic s | arge_bl oc |
confpriges P Duatrét of infersenngeted jof dliltelichg ts i praxin I%g((i:k& c{f distal

merrd1be§ t46| 1n§éb@n§&1t Qs s%is 'mlanﬂrgﬁbﬁéndﬂrﬁomﬁd whid sb@ionEy the proximal
ise*a partially tubul ar secti on t hat can Sup I‘
dlrebﬁdri Sﬁ'ﬁtst6l4are comaectas to sttt 54 efiprexigal mepbesdd at JpRk Ag? orm joint

RS EOa OB GRbRAD 50, L0rag i Shghe iy

bend
JOlﬂt e 48 berddomare dgadualinilongall wheportive of joln sids 49eBiruts pf and struts

Fig. 2E, struts 64 and 66 are s e ing from
56 aranet comeactesiang (nstird REFHIR O Hpt“ﬁg"f %E%hdnm k
di rﬁgst fgﬁamﬁtﬂ arefespedtive &*ﬁ&ﬁﬁ&ﬁi ilstrdtions bf ﬁtdxﬁnalaflember 42 and
sten erein the blocklllustr%q% on ?i(mi‘F oD,
distabmbmber4D. Tnbhleti main seqtienh et angdpdpOypre 1 gﬂ;ﬁis nguﬁ,g[? ocks. In Fig.
Laer tmed@ber 83, Struts 56
strqtsegf? are éﬂihg%e }Z?or i aﬁtr%l&grbft 3 @ﬁd on on)ro‘iIrﬁdl medwber truts

'y 1n Fig. A Fig. 2F indicates
may B&nmrheﬁarﬂlaﬂlywhbtdh spetom th'&lcals slmppg peg of thegipagrgircumference of a

nmenber 40 oy di st a r
e Bt 4l Aoyl el 3 Ry TRl AL 52 1
the' bpahlwﬁleingeﬁwém iffardss Yharti pint st wihsn SBne2 snlment Andig. 2E,

ection 60. In alternative enbodi nent st r ub 4§ tﬁs 1

striB6 64 and 66 BraBli WRCCKEIRMEENTE A STREOR SR PEMBPOL © proxima
dir hlan indicated in Fig. 2F. The rel atlve Iengt hs of

t48% struts determines the overlap of the mad _

an dF@l QFajs mc}temaﬂc ousgitien a8 stght gs,ewbergtzl thpotplock ustrations of

exa

| ut 56 [ d: b e
DProX{R pﬁ@b? fljéla ngalmbe{ %St é}g %gv‘ll:l djogxﬁ’d fs%'ggt%ellt %2& Eomplete
coﬁf%‘hi’gtﬁn o st@fﬁtﬁnéh feﬁl’é@nﬁeﬁ@ﬁdt@iﬁll@@n Fig L&t Bigb®F my:a@é the manner in

atgylpglgi %;ru?sgﬁ%i (Eﬁd;stgzg Xt G pggt%gﬁt§§h roggnasl lﬂ%eﬁlber 42.
Suggas%gfré [ggﬁeﬁ%@ﬁ Rffonkd iH@érﬁ&lBJ M1aGO8tABREE 66] Eda:hr’thaiesuutsm extend

al so be l'onger than shg\gg P
intb b&ﬁoﬂ‘ﬁ@r]lnaaﬂtematwe embodiments, struts 54, 64, 56, an may e con gured to be

longer or shorter than indicated in Fig. 2F. The relative lengths of these struts determines the
overlap of the proximal and distal members on side 48 of stent 22. For example, while struts
56 are indicated as being longer than the total length of struts 54 and 64, such that struts 56
extend into section 60, struts 56 may be relatively shorter and not extend into section 60.
Conversely, struts 54 and 64 may be much shorter, such that struts 56 are completely
contained within section 60. Struts 66 may also be longer than shown, such that they overlap

a portion of section 50.
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a portion of section 50.Figs. 3A and 3B are pictorial
illustrations of stent 22 when the stent is positioned
waroorla4ks f urcation of main vessel 24 and si dePUEB006/001111
26, in accordance with an enbodi ment of the present

invention. Fig. 3Ais a pictorial illustration of

; g em%ss. 22 Ad03B bei pigoriaiiBektratiorsi aflstept P2 twhes itlbestens ds positioned at

( s described.in Fig. |IB, ei nab di St .
the hifpsehort) THER BS540 e P 20cl0eBror AR g Spbafimgyt of th
predellt RO Fi%%@.ﬁs DtetofialiiflhsHatiO Lo Mg 2D hip&i g @@vedrinitially into
~Joint side 46 al so causes side 48 to bend towards tﬁe .
s1de;v¢$e§1\263§@|dem1bpql m<E1g5gB,(lpqr@pab2D§,_dlg@lrmfrgbegéloarﬂﬁveéén o the side
remain in e ' onf:i: i ;
o s KEKLBERIEN FON MR QRues i ot 4
cauGdsrsidefeetodiend tovfardst the sid@ Resséli ag lineRS§ Fig 20)c ity 46 and 66 remain

_ illustration of stent 22 positiqned Iy
in 35 5T BELHHAETTBBITO0PR  oF AP LS Pt Il Shoqine sy 66 witho
the CROIhRRNCObf sfdnt b2 s 66. Partial expansion by balloon

30, including expansion due to the jnfl

pr oFigusB dna pionyllustaden of HeR!S25BstEn o4 BF &sason gajoing
rele%?eg ?f;ﬁ%ﬁgi fbeﬁorﬁfthe%#nﬁ%ﬁs S8R G6S PAa I eikidroMEb LS ot BE, including

' ITection o e mal n vessel. ternatively,
expahsion SuSH thaynfhion of prtwsion 38, may tanse Kawts 56 i@ bagelged from the

ent 22 in _side vessel 26, I B I ;
cor&‘{npm@ %%J’ts 16?“ ?rﬁle rstr%glgcg% at?\gmjég tibu? Vqlgc%ls Ihgﬁctfgg glggf?en g{aln vessel.
AltStnbtitely, Buie 36 505 beiréledsed i tb Gurtienterhiiigoftsenb22im sideevessel 26.

?Li%%iqvg;lggﬁ;itri@lggs_goéf s{ggtg égﬁglgtgég;?rgﬁesh{,etﬁsepxjo dﬁlaﬁg:ng%f %%a\{\%% rs]truts 66
cadggsl Att%%rlﬁ A0 bERHSEE B the BistaPdiRRE6n 3OMb Asiin tdaelwal | s

e main and side vessels. Struts 56 expand to
suppsrindieaet with Bepeol tor Fig. i hespimabeye, fither ptqf balloon 30
t he bifurcation (.Fi i l.e f,
el gPt He ok gt g ke o EPERF R B0, LBk RB) 5Bjeupand o
suppdft seBtioh Mesfsiab nwid Vesshil stalll oppositeethe bifiarcatdon EipdR3i Bepending on

the?}gqgsﬂ; gﬂstt@%szqq":'gfég? g;?{}g%éétﬁé Siepp I%]p% f‘?éfbgtg}eérga‘%}l gé%}lgbau distal to

seciit&rl S,t&é E‘%%ahsi%@ of kieR Bbaisdenanditig 66agdiest kendithl mition of the side

S 66, these struts may al so_ supporf a pgrtion o

vesstleostiminningisgtsd in g || Coiis St seeliprs e Heptndieg Ogﬁﬁé?ngg‘}xﬁ’gﬁ‘i‘““ 66,

ar i ' i 2 . .
o Sofl RAFUMG b IR P08 By S g i s

emb F@:ggnamkf(lbf ar h}ﬁ'ctgri%ﬂs dhstratione nefi ansys@ys 188nfagotreating a vascular
.provi des bal ] oon or,treat t i fur ' :
B S ot b FBAT e BTl S0 provies
balGSURl #br RbatS¥ioEMAR ukaition, bk witheut i stint. @petation lo€balloon 30 in the

manner descri bed above wi.th respect to, syst 20 .

séfi%eg héve with respect to

coitpxtgef sysigm §¢)is otherwise similar to the manner de
system 20 (Figs. 1A-1C).

Fig. 4A is an illustration of balloon 30 inserted through main vessel 24 along
guidewires 36 and 38, according to the operations described above with respect to Fig. 1A.
Guidewire 36 extends through the length of balloon 30 and leads from the main vessel into
side vessel 26. Guidewire 38 leads through main vessel 24 past the bifurcation, while exiting
balloon 30 through protrusion 32. Before expansion, protrusion 32 may be folded into the

main body of balloon 30, or held compactly against the side of the main body. Various
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Fig. 4Ais an illustration of balloon 30 inserted

t hrough mai n vessel 24 along guidew res 36 and 38,
W@ewonsi4eg) t o the operations descri bed above wWe¢TIL2006/001111

respect to Fig. IA Quidewire 36 extends through the

| ength of balloon 30 and | eads fromthe main vesse

contiBrRticHs Ofdr LS GRdxp@fled @idteleivnr 6f 38catieed shallhomw wgh dewiibed in the
vessel 24 past tﬁ

e_hifurcation éﬁg égﬁeX|t|ng bal | oon
abOS@nftlﬁlP T Peent Pabbsntion WPy QSN Asi on, prot rusi on
Qrﬁnfflzﬁ%cfj SAdAI it REvERInRD H&HNes@ 26alohg @ﬁldgﬁlre 86, thereby

heI conpact y agalnst the side of the nmain {
caudag ballroad9fto dendilihe rbsndf off badlnom AR R ERRERITYHIBY $2u§ i eyt point of

eter aIIoo i bed in the abovenenti oned
gul‘%&“eée alcpe BgrR Lppl V%%%‘BS/ 041810 A2. Wile
unipif| 48 Rdin 1@@%@@1’10% ihitialnaagecbf iinftatios pfiballpes §8 afesinsertion of

uidewi re 36, by. us bal 1 oon. 3
ballgglla,ag I%ﬁél dp &gsgel 20 @5@ @Eedga%@q 1?1 ﬂ%ﬁﬁp &r?ussll%ng?a%gegms to extend
froh P s&ﬁbﬁ o@%‘ ﬁ&e Gf bﬂonﬂe;W i theSdistal ai@tibhef axdis vofseh2d past the
vessel . Fig. is an illustration of an

blﬁstai@e Imﬂatum ¢fd1a|llg¢n 3 typisritbenntigpes ugbl e maia B?‘?Y ‘béﬁﬁ%Pauoon and
the |PF‘rtﬁ‘§?’?la aje exlﬁ)gﬁﬁ ({) 54 iR tﬁ/eevcz‘é% t%xg of A% YifietiaGad, @d shdwd MFig. 4C. The

Fusion ins to extend froma
inflaRd} mein bofly af Balld;en 6D, dsalebaibad abpve; estahaurtidsshape. The curved shape

direction qf mai sse st..th
may e aptoBHPe0o BB 261§ B P dBe] 8 BERkA@vay, from main
vesd@ipq body of the balloon and the protrusion are

expanded to fill the vascul ature of the @]furc

as ARbaughithe pam@odlmglts fBseribed pl%ﬂvgdelaﬁ,atpﬁn otaylmé) atnta%oh of certain
typ?.ﬁ £ 881 rgi oflERE [\/h%ﬁ% f#02¥ents,NBS %)ﬁncﬁ}blésy 60ths BRAR and balloons

e curved shape may be custom zed to match the angle

usedt invthesehersbadignents saly Sifﬁllfbl‘yah@: mpalicdvigycathetsi RRIOHOY @éll%l such as
t. men esc £

catﬁgprmcyng%m?(ﬁ,&ltglnste eixg%n %:tgl%t? aafén&/ IP%ei é@% chot et%llsgé gﬁ%cments 0

ad o0 BHEL Qificeas Itublﬂrthﬁsrlﬁaadplpmatasad mhtethqz) einhadiplents defcribed above

areef VS A B Bt BB PHSEEr ST OB R [POBacs L s been
paﬁ%lﬁ% REG %récf QEEfchQéH EeithioRe S Rdthe@ Xha REbpEdoSthe I’]iré’senta'&vention

as to | oon-based treatnents of additional bed
incheids | l_wtbr edmiguagions t angi [shbaombinagiensair &isi ApENSt Heaturet edescribe

|nents descr. [ ersons

ne PRS0 SRR oD BB b ottty oo o p
skilled whirke ahtagnoh&exdlmmblfmwg@ng deschiption ambiwlisk ard betdlisclosed in the

her ei nabove. Rather, the scope of the present
pripidfent i on i ncl udes both conbi nati ons and

subconbi nati ons of the various features described

her ei nabove, as well as variations and nodifications

t hereof which would occur to persons
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skilled in the art upon reading the foregoing
description and which are not disclosed in the prior
wW@rao7QB44835 1. A stent for treatnent of a vascRCEHIL2006/001111
bi furcation, conprising a distal nenber and a proxima
menber, the distal nmenber and the proximl nenber
conprising tubul ar bodi es, CLAEM@ st al nenber
conprising first struts oriented in the proximal
Ldir edctsi:en'n faneatrthent mfcaxizamilamlﬁd:rmtionp nqnnpﬁﬁimg;agﬁmdrtdember and a
st.ru |e ted in the dis dJr ti wher ej
prieg} Mbero e hial el S0 arofotal DR iy bingailar bpdics, the

dlﬁﬂlem@ﬁlb&h&)rﬁﬁfsﬁi@dﬁﬁi Etiit$ ofibntad i sl piokiheal Qlfirebthﬁl é‘ﬁdeﬂfe: proximal
whil e on a second side of the stent, opposite t

merppasCOBIEEING Serend pirytp prenspd irthe distad dirggtiony ‘é’h%FF’él af least one of the
ﬁmmg Chiafic® t@‘eﬁ eddf orleF 1RECOSHY sBlufsWnS: %@%&m& thé stent while on
nore o e secon struts are unconnect to any of
a tstcwnﬂum@t of tireustent, Dppddite the efirst side,oomt Yy nhaye cifahhm first struts are
el the onnec d.first and sec d Stry
e i of ERRCERERRL £Rhe 3R mRESEIER b0 efpaagp unconnected
to2hppLthe Sirst Hid@s.st ent according to claim 1, wherein the
first side conprises a joint and wherein the stent is

2.0pergiel stentt Rchaig @l alfigh UNevHeRinthe an@yinédtiemfitdand second struts
second side, when the stent is noved froma nain

ovgdawhile the steat 1§ injen yisspawdedylingasghapsscul ar bi f ur cat i on.
4. The stent according to claim3, wherein the
3.unc Orheestans goqording toselpi &, wb«?fﬁrluth% figst sl ORPEBIS Shiogtt and wherein

thé Qﬁmuﬂ‘-}% g% Bfbei gca@ ht ré‘lﬁts ﬁ@%@%kﬂ)nﬁ@?de when the stent is

unconne secon uts’are
meadstan g tiagrvessel bima sitlowesse st thhefafculas blf@mtem
responsively to the stent being noved into the side
4.vessHie. stént atherdsigetot claine Gy dvhegpin dhe iadamdgtediiest edttst b@nprise a

SRR S P, SRR B PSR s e

fofcR8 B9 fisd doaktyictich tb Wehd'RivaRB Y figt Gflc tebFonSiveltto tiHe. stehbBeing moved
st ent accordlng to claim4, wherein the unconnected

infoj the;side yespils ar e operative to release the constriction

of the unconnected second struts responS|veI% to an )
5.expahsistat a¢cordieg & elpim 4,7wherpip the BpgonpecEs @tntt@ are operative to

reféLu% L Sonsth iroﬁ'o'fr tﬁeeﬁt&gﬂﬁéci/eﬂl Seddd BakNs pﬂm%ﬁ%i Qtf&'tﬁeli] ®ending of

e vesse e stent 1S operative to
thextp@nsi on, and wherein responsively to the

6. The stent according to claim 4, wherein the unconnected first struts are operative to
release the constriction of the unconnected second struts responsively to an expansion of the

stent.

7. The stent according to claim 3, wherein responsively to being moved into the side
vessel the stent is operative to perform an expansion, and wherein responsively to the
expansion the unconnected second struts support a wall of the main vessel opposite the side
vessel and the unconnected first struts support a wall of the main vessel distal to the

bifurcation.
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expansi on the unconnected second struts support a wal

of the main vessel opposite the side vessel and the
wop@onsuass ed first struts support a wall of theCTHI2006/001111

vessel distal to the bifurcation.8. The stent _

according to claim7, wherein the stent is operative
810 elsasient Bocosdipg fq deim 7.ieherein thsy stens és epenativ to exyrnd byt a balloon
S P Dol Tk PRt L A KR R PR Bfancea to
bapd | withis g bifurshiéon, @xg dird potrsion eing udiepal when tatpanfaed ® protrude

Jqal-n vessel and to extend into. a rtiaqn of the
o1y b0 G e R S PhmeE B hEing Pomion of T uitg ersel disal to the
bificeadiodi ng to claim8, wherein the protrusion is _
operative to bend the unconnected first struts against
9.t he el dter@facthrdingaioncluias 3¢ lwidteid dhe bRl Bk fdpemald 99 bend the

10. A nethod for manufacturing a stent for treatnent
unsmgc@gg&s FiEwts peaiRst thetwablpt thegpgin ivesselglistirte thediifuepation.

di stal and proxi nal menbers conprising tubular bodies, .
10 he 4yimethpd Hemrnuisisiogsp nyenti Fost treatments obra emscatiri bifurcation,
colpBisRgoxi mal direction and the proximal nember

conprising second struts oriented in the distal

di r @eeviding distadl andbprosiztal ngnévers| aptisiop eutndartbodies, i ths tlistal member

ATk a east .one of the second strut nafirst
coBblieh3 b3, SR ol RO CBICE O OF Apang member
cotripeisihiz s&bnd ttuts Sricfedan HRCHN4 drectonofind he stent,

opposite.the first sige,g1 to any of the second struts
C gF

and CAECRdideast ARs efrfle Grst sEwia T pt least oneelthe seqond stutgen a first

sideNsT 8L QO 0w Rl Dot @nidtYin®bnd Hembie ot ihSilsHitRns dla sdddfid side of the
met hod according to claim9, and conprising _
stegl @pPeHP thedfirstraéden reangrof thersecaid strhts and cotmoantctidg bine et more of the

' n e.one or nore of the
Sa%%ggﬁﬁggﬁg%qgg%@%gﬂg?gﬂté?éﬁi%?ﬁ%n@%cond si de. 1%. A

met tr nent .of vascul ar. bifurcati o avin
127 18 o Bog b ERTE N, Rt PSS teifing petlobPin e ofuaritre of the
uncanpeted firsg strit toh bkl edco@ 5idé and iR d1Rid? M& 8 BElthd thconnected second

roxi,m t tothe side vessel a stent conprising a

S“@FQP&PSﬁéWﬂé €and a proxi mal nmenber, the distal nenbﬁr

and .t he Xi mal nenber conprising tubul ar bodies, the
124i sfidpet éFe*ttB’l%trqféiVﬁij:u¥a?B§tm%ttqﬂLha§lnﬁrai sidetveepel brandhéng from a

Al PosbdlBthe A8 LoAPrANd the proximal menber conprising
msecond’ s?ruts origﬁﬁgg in the distal direction,

introducing into the main vessel in proximity to the side vessel a stent comprising a

distal member and a proximal member, the distal member and the proximal member
comprising tubular bodies, the distal member comprising first struts oriented in the proximal
direction and the proximal member comprising second struts oriented in the distal direction,
wherein at least one of the first struts is connected to at least one of the second struts on a first
side of the stent, while on a second side of the stent, opposite the first side, one or more of the
first struts are unconnected to any of the second struts and one or more of the second struts
are unconnected to any of the first struts;

advancing the stent into the side vessel, such that the first side of the stent is bent with
the distal member partially within the side vessel, and the second side of the stent faces away

from the side vessel;
13
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wherein at | east one of the first struts is connected
to at | east one of the second struts on a first side
wo@booviose48¢ ent, while on a second side of the sPE@NiL2006/001111
opposite the first side, one or nore of the first
struts are unconnected to any of the second struts and
one Wpapdingthestentie sapporpartioms of the arain vasesd amdthe gide essel; and
any ' Uk S, ' t.h ! .
o1 eyt Wit iy R RSl b b bF e i vessal
disiahtp the vdscilivebifirstion. nenber partially w thin the side
vessel, and the second side of the stent faces away
13.r orTHeheethddigccoriigpeb ok d 0 dwhgeih Bapiriéiy the durteppatibn of the main

ortions of the i.n vessel and the sjde vessel; and.
v i) e fee VASCHRRIETERIOR (cpPTISS HPROTHRE & BREIOEAD ostium of the
siflandskgr portion of the main vessel distal to the

vascul ar bifurcation. 13. The nethod according to

1€ ai ThelmethW EQrdinS WP PRIt ilﬁﬁaﬂdqé‘otﬁﬂffsfﬂge{an?ﬁfgt #hORteBf on a balloon
the main vessel distal to the vascul ar bifurcation

[
hayingpr memsbagly mpd rat irpigisionp pieieimespanding dststentncomptisse expanding the
mﬁi'nq)%dy %03k %)(z:paﬁéed SEQE% ﬁ@{ %gs o ﬂé %&lllltcgﬁ(gzl‘l, %hmgreina@e%ding the
comprising carrying the stent on a balloon’ having a
unranrected dirstandtsaompaies espamdingvhe p@irnsiex plangl thegixishef the main vessel

stent, cappri.ses expanding the main body to an expanded
d1§tﬁ§t8éhetctﬂggca§8ﬂ‘ds within the bifurcation, and wherein

endj ng .t he. unconnected fiyst.struts conpri ses i
lgéx pd%&%wgtfﬂ%ﬁmw ok f aﬁscafaahﬁurfw@nd%wg&fs@w% pranching away
frdB 88 Gkis OF & iridln Yelsel, MR REthA Ethprihg: 15. A method for
treatnment of a vascul ar bifurcation having a side

v es defrodycmg dhionige angdry vesserinamoxinity tefthexsidaivesseles dalloon having a
m&iﬁ%oﬂf&ﬂ@?g%&ﬁ&%ﬂ-g ng: introducing into the main

vessel 1 n proximty to the side vessel a balloon

haviadgameingethe niadd yodyrmhrtzaljyriotor the isida ;vessdlvauch ity thehprotrusion faces

. mai n_bod artially i.nto the .side vessel such that the
m%!raaoq % %fﬁ&f @Elé‘_sveF%{ %agl tB%Ifetet?lgﬁcag‘fm;t he main vessel
di SteRparidéngt the nidiid uach,abmmg 18 RRNbAY fohB8sui 4h BgfMded shape that
causing the main body to assune an expanded shape that

beﬁ%ﬂghigw@tliwiﬁ“?%i@{iﬁnflur cation; and expanding the
Pr Olekiaffk tn€ BHtAuEn A SRR EhEAnE A Siine main

axis of t e I n vesse toa portion o
vegssbméd a portiom bf the ntaknevelsiel disthtoi therbifurcation.

16.  The method according to claim 15, and comprising carrying a stent on the main body.

17.  The method according to claim 16, wherein the stent comprises a distal member and a
proximal member, the distal and proximal members comprising tubular bodies, the distal
member comprising first struts oriented in the proximal direction and the proximal member
comprising second struts oriented in the distal direction, wherein at least one of the first struts
is connected to at least one of the second struts on a first side of the stent, while on a second
side of the stent, opposite the first side, one or more of the first struts are unconnected to any
of the second struts and one or more of the second struts are unconnected to any of the first

struts, and

14
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16. The nmethod according to claim15, and conprising

carrying a stent on the main body. 17. The net hod
wW@ewonsli4sg) to claim 16, wherein the stent conpPCHER0@/001111

di stal nenber and a proxi mal nenber, the distal and

proxi mal, menbers conprising tubul ar bodies, the distal

e nEeTein §HEYIRg Hig sent semprises pyensingehe protiupion e face the second side
ofthd%ifral direction and the proximal nember conprising

second struts oriented in the distal direction,

whervdiercimtdvaneisg themmainf bddp eaftiailg tints tthelside ivesselarvngeisedadvancing

to, at .l east .qne of th ecagnd.stryts .on a first sid .
the e im G i i G st BREBECHR! Silhdedfe e stand Wi the distal
maPRe phitially ethin thesidSedsal afde 86col®kRdle Bcirdgyvalyiffodd the side vessel,

struts are unconnected to any of the second struts and

one BT PEPaating ke malndiedy spmptises sxpandingoifin steniete support portions
of Wmh veRE! Al sidl FelleF an@ndwher ei n carrying the stent
conprises orienting the protrusion to face the second

si devhsfein [eapandingt the\giretresion acivpiises rignding thaiuncdnmested first struts

ti ' . the si.de v el ¢ ri ses advancing the

agg’?getnat‘%%lﬂn%{fc}h{]ﬁgms‘%g%sg?@%glstgﬁl?esbéh“écf??gﬁ'at the first side
of the stent is bent, with the distal nmenber partially
within the side vessel and the second side facing away
fromthe side vessel, wherein expanding the nmain body
conpri ses expanding the stent to support portions of
the main vessel and the side vessel, and wherein
expandi ng the protrusion conprises bending the
unconnected first struts against a wall of the main
vessel distal to the bifurcation
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