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DESCRI PTI ON The subject of the present invention is an 5 endol unenal device
f.or del i v&¥Q#1¢60284d depl oyi ng an endol unenal expandabl e prosPRE4IFI0/13544
particular, the present invention refers to a device for delivering and

depl oyi ng an endol unenal expandabl e prosthesis at a bifurcation provided
with a main conduit and at |east a 10 skecondary conduit. Said device
conprises an elongated body having a proximal end portion and a distal end

tion. Th | d ' f ' | ' '
means havi ng oERERIFERAFRaPRY S oS S i CEAUAS f Men LR 88 e Geabl ¢

with the 15 endol unenal andabl e_prost.hesi s_and,adapted to adjust said
prosthesis froma ramﬁﬂéaiﬁﬁﬁ?% ssgPéﬁﬁag FoﬁrPSF%§SIFadially expanded

condition. The device further conpLi | dewi re tracking nmeans at

| east partially extending alongqéﬁéﬁﬁk%ﬂﬂgged body. 20 As is known,

devi ces of the type descrihed above re used for delivering and d%B{oying,
meaning in parti cGP8r BRPOPRE orfgr d-'fabt‘? ngb TG he’s%‘ée%‘l:lgﬂentlé

endol unenal |y within_ conduit systems, such as for -exanple _vessels carrying
body fI%ui dendadumppabar degific® | FoFende23VERinge FOW eLPLAYHRA b&Thgs and

animal s. Said vessels 2 3 JUL 2004 i .
endolumenal expandable prosthesis. In particular, the

present invention refers to a device for delivering and
i deploying an endolumenal expandable prosthesis at a
bifurcation provided with a main conduit and at least a
10 secondary conduit. Said device comprises an elongated
body having a proximal end portion and a distal end
' portion. The distal end portion of said elongated body
comprises expansion means having a longitudinally
extended active portion removably engageable with the

15 endolumenal expandable prosthesis and adapted to adjust
said prosthesis from a ;adially collapsed condition to a
radially expanded condition. The device further comprises
a guidewire tracking means at least partially extending
along said elongated body.

20 As is known, devices of the type described above
are used for delivering and deploying, meaning in
particular fitting or grafting, prostheses or stents
endolumenally within conduit systems, such as for example
vessels carrying body fluids and, in particular, lumens

25 in the bodies of human beings and animals. Said vessels




e e

WO 01/ 60284 PCTI EPOQ 12964 - 2 .. for the transportation of fluids are, for
exanple, arterial blood vessels, such as coronary, peripheral and 73 JUL 7004
cerebral arteries, veins or gastrointestinal tracts. Using the
abovenent i e8ll/eldsd ces it is possible, 5 for exanple, to depp@yEroo/12964
endol unenal prostheses, or stents, in a vessel in which atherosclerotic
stenoses, or plaque, has partially or conpletely occluded the lunen. Said
prosthesis forns a radial support for _the surrounding wall of the |unen
and prevents it partially or conpletely ™0 occluding again, once it has
been dilated by the expansion neans (balloon). These procedures are
carried otPTusith§ kricnseRreprasny péchiilmids Eenhni gites Oéxakpile,type
are, for exanple, described in the publication "The New Manual o

| ntervent i 8ierdaldillany " vediseds bysuch Mas kcbreadry(i bt i@nares) apgdqRrober t
D. Safian, Division of Cardiology at WIIiam Beaunont Hospital, Royal Qak,
M chi gan; Phyebgiadnsirteneisss 1996inkt orsgakseck oW tiball ttheysse of said
techni ques of angioplasty for percutaneous revascul arization is 20

increasingly used @ialy athe€r Adbiveten® igmdadsl,sasgi gal ; pr such
as by-bass and thronboendoat herectony. Stent use, originéﬁffﬁﬁ$%¥%gg’to

cases & aﬁuteexﬁﬁ@ﬂ&ﬁﬂﬁaﬂﬂéﬁl§9”Eh&@@ﬁh@ﬂ§lfgUd@@H¥%§§J“% dallpg

n
angi opl asty, such as dissection,” thrombosis and acute occl ust on, ~how
applies al g8 hov%b%%ﬂ|W%Jﬂﬁ%ﬁﬁﬁ%%hgéogcfeégkigogﬁenoses, or plaque,

has partially or completely occluded the lumen. Said
prosthesis forms a radial support for the surrounding
wall of the lumen and prevents it partially or completely
10 ° occluding again, once it has been dilated by the
expansion means (balloon). These procedures are carried
out using known angioplaéty techniques. Techniques of
this type are, for example, described in the publication
"The New Manual of Interventional Cardiology” edited by
15 Mark Freed, Cindy Grines and Robert D. Safian, Division
of Cardiology at William Beaumont Hospital, Royal Oak,
Michigan; Physicians’ Press 1996.
It is also known that the use of said techniques
of angioplasty for percutaneous revascularization is
20 increasingly used as an alternative to standard surgical
procedures such as by-bass and thromboendbatherectomy.
Stent use, originally limited to cases of acute
periprocedural complications following simple balloon
angioplasty, such as dissection, thrombosis and acute

25 occlusion, now applies alsoc to elective treatment of




WO 01/ 60284 PCT/ EPOO/ 12964 - 3 coronary and system c at herosclerotic

| esions. The wi despread use of these techniques is considerably Iirfijtgd 2
the significant difficulties presented by the known endol unenal devices
when t heyWsr2/68284sed on vascul ar ranmifications or bifurcatiBn5EEPVIA
system of conduits (bifurcation lesions). It is known that procedures on
bifurcation I|esions are frequently subject to failures and acute
conplications, because the known dewi ces- may cause 10 occl usion of that
branch of the bifurcation which operates near the segnment of the lunmen in
whi ch the rosthesis is fitted. In particul ar ue, to the activation of
the expafiRFeR2r¥arEdi FY5EMS LN HiteFtEFon, the 15

at heromatous material of the plaques is protruded and displaced until it
obstructs the ostThi ofwidesirrl bM&Sch of t hEBSBPT urtSAT YRR prdhl em
known as "snow plow' or "plaque-shifting"). Due to the_abovenentioned

"snow pl owtneidephbdye- limidiad t ibig"  thee signifdaaatt ndlfbaeHlsiethe

‘occluded branch nmust again be rendered accessible, or regai ned, by

re-introdpeesgnaeguitdevihee khowngendoBamenal cisicas mhenf thay Fir&que

previ ously protruded and displaced until it obstructed the lunen. 25 in

ot her swor dsedi ton s veeaassar y rafd/flicstigrishe oz pifnrogoione 1f 6¢rs4
system of conduits (bifurcation lesions).

It is known that procedures on bifurcation
lesions are frequently subject to failures and acute
complications, because the known devices may cause

10 occlusion of that branch of the bifurcation which
operates near the segment of the lumen in which the
prosthesis is fitted.

In particular, due to the activation of the
expansion means in a first branch of the bifurcation, the

15 atheromatous material of the plaques is protruded and
displaced until it obstructs the ostium of a second
branch of the bifurcation, (a problem known as “snow-
plow” or “plague-shifting”}.

Due to the abovementioned “snow-plow” or “plaque-

20 shifting”, the ostium and the lumen of the occluded
branch must again be rendered accessible, or regained, by
re-introducing a guidewire through a barrier consisting
of the plaque previocusly protruded and displaced until it

obstructed the lumen.

25 In other words, it is necessary, following the




PCT/ EPOO/ 12964 -- 4 inplanting of the first prosthesis, to insert aZﬁFﬁﬂnﬁUL
gui dewire and a second prosthesis into the occluded branch, passing ]
through t heyd'BsdhegLr struts, of the first prosthesis. Even when it is
possible to regain access to 5 the occluded branch, the procdd§l&rBde¥Hites
extrenely lengthy and, in any case, the results depend very nmuch on the
experience of the surgeon. Where the above described bifurcation |esions

are present it is therefore essential #hat the procedure is 10 carried

out in highly qualified centres, fully equipped for cardiac surgery, that

may be cal {8g1HRRNY 9sAt ke | £ e er.d procedyral conplications or
| ack of sucggss iﬁggilating fﬂ%r%gngﬁéﬁﬁﬁﬁg‘ain?%glPﬁgr t Furfi®For%e

si de brancl,; t he _ab tioned difficulties, the use_of scents
with wide %%f%gwg?gapgp?Urgs g§%§%EOWPFR§t %ﬁ#%d&EFPontgﬁ affldedede into
the side and_th sage .of .a second stent has been proposed.
However these an 1 R/Ep 0]

B (Bbaid B tha dReghancr EFERGS. | REpEDeRea 20 of
pl aque nateriag t hr.ough, t he sheg, or struts, and, therefore, to
i nper f ect PeoY5REGEE i %é{elnorf" {Rcilsapessihlendisl ITegain mecesendsrs. One
alterngtive is the_ simultaneous use of two devices fitted with expansion
neans Por the sPRulvdrdoubranshinsébei oprecedusest bacomes eexitremelhe

branches of the 2 3 J UL 2004 WO 01/60284 PCTJEPOO/ 12964
lengthy and, in any case, the results depend very much on

the experience of the surgeon.
Where the above described bifurcation lesions are
present it is therefore essential that the procedure is
10 - carried out in highly qualified centres, fully equipped
for cardiac surgery, that may be called upon urgently. in
the case periprocedural complications or lack of success
in dilating the lesion or regaining the ostium of the
side branch.
1S Due to the abovementioned difficulties, the use
of stents with wide cells or apertures to allow the
introduction of a guidewire into the side branch and the
passage of a second stent has been proposed. However
these wide cellé can give rise to an increase in prolapse
20 of plagque material through the meshes, or struts, and,
therefore, to imperfect re-vascularization and increased
probability of re-stenosis.
One alternative is the simultaneous use of two
devices fitted with expansion means for the simultaneous

25 insertion of two stents in each of the branches of the




- 5 bifurcation (paired or kissing devices), or of a single bifurc?aﬁﬂ
stent. This known solution however is very bulky and difficult to L 2004

nanoeuvreng) (ill ﬁﬁQ only be used in large 5 vessels and in pg@EyEp®i880MENtS
of. the ar |3 tree. In other words, it is inpossible to use this known

solution in peripheral branches, mhere the presence of atherosclerotic
pl-agues i s nore common. Furthernnre in order to insert the known paired

devices it is necessary 10 to use Iard% di anmet er gui de-cat heters. Said
| arge diameter gui de-catheters induce an higher periprocedural risk. In

additi on, piRe-OReaber (ldcdi bheidiaidisd devesess) 0Cekuds ahe iveses!
g

during insertion causi I schema during the procedure and nmaeking it

I mpossi bl t n adequat e anmount of contrast medi um which is
usef ul fo?lngggggng#% ?ﬁe path for the correct positioning, first of the

gui dewi re and theg,of t do deVdubhisar ikt t ldh&, Praest hesi s.
The use of palred% §V|cg§°§ﬂ é#TE€£$ve?g%tllf%y&g eaa ove 23{ Fh the case

8];) ?hzl Blg rE?lfur%at ed stent% ‘f%r%lce dthgahhr }ya%%ul‘%eaegﬁgn]tl% | ch make

% n“Tesse € nalrn vesse istal to
G ferent VESPES S fﬁi.ﬁfp@?m% R S T
i npossi bl e at present to prepare Z 3 {ULégXﬁggM%ﬁgé60284 PCT&E@%9412964 -
6 other words, it is impossilb

in peripheral branches, where the presence of

atherosclerotic plaques is more common. Furthermo;e,rin

order to insert the known paired devices it is necessary

10 to wuse large-diameter guide-catheters. Said large

diameter guide-catheters induce an higher periprocedural

risk. In addition, the greater bulk of the paired devices

occludes the vessel during insertion causing ischemia

during the procedure and making it impossible to inject

15 an adeguate amount of contrast medium which is useful for

visualizing the path for the correct positioning, first

of the gquidewire and then of the endolumenal devices

fitted with the prosthesis.

The use of paired devices also lacks versatility,

20 above all in the case of a single bifurcated stent, sincé

the three vascular segments which make up the bifurcation

- the proximal main vessel, the main vessel distal to the

bifurcation and the secondary vessel, or side branch -

may be of very different bores with lesions of varying

25 lengths. It is therefore impossible at present to prepare




a range of bifurcated scents which can be adapted to all the possiblg
anatom cal and pat hol ogical variables. It nust also be noted that t# sgﬂ MUL
bifurcatedv@;ﬁr)@s8 of fixed dinensions, often occlude other branches near
the 5 bifur A4 esions, with consequent ischem a or 10 i nCUrHERYE2964
revascul ari zation. It is therefore evident that not all bifurcation -
| esions, and in particular coronary bifurcation |esions, can be dealt wth
per cut aneously. The above consi derati ens show that the need for an

endol unmenal device for delivering and depl oying an endol unenal expandabl e
prosthesis ' o each_bot he branches of a bifurcation safely and
rapidly, is %hg]% y e#%eﬁﬁgagsgi E‘ES&%F t Js‘ﬁ'{ VIR aP8 RABWY S o EPL 897
700, WO 98_,36709 and. WO 99 15103. A need is likewi se felt to be able to

fit endol u%ﬁalpc’ﬁ@%}ﬁes‘a&am’cﬁa%r &ntor BRbhedPreare) awapiabilesto Ihe
anatony and to tge pi}hology of the proximal and distal 20 portions of. the
branches of%ffeSPuPCatArEd | Hhak hekesqobdburrated @ésintabl eof ofieedbl e to
deal with all types of |esions using a single endolunenal device, of the
type descHiBERSAPSFe, cabB®he ofccldwlst i ngthera Vasinchewe okarvessied

di anmeters and | esions of any length. Said 25 endol unenal device nust al so
ensur e X hebifugratdon 3 Jesizesyd Woikl 60280 RGN0/ i296emid  or

incomplete revascularization.

It is therefore evident that not all bifurcation
lesions, and in particular coronary bifurcation lesions,
can be dealt with percutaneously.

10 The above considerations show that the need for
| an endolumenal device for delivering and deploying an
endolumenal expandable prosthesis, which can reach both
the. branches of a bifurcation safely and rapidly, is
widely felt.
15 Devices of this type are known from EP QO 897 700, WO 98
36709 and WO 99 15103.:
A need is likewise felt to be able to fit endolumenal
prostheses which are morphologically adaptable to the
anatomy and to the pathology of the proximal and distal
20 portions of the branches of the bifurcation. In other
words, it is desirable to be able to deal with all types
of lesions using a single endolumenal device, of the type
described above, capable of adapting to a vast range of
vessel diameters and lesions of any Llength. Said

25 endolumenal device must also ensure the accurate




depl-oynment of the prosthesis, guaranteeing w de coverage of the
bi-furcation, which prevents protrusion of plaque naterial between théj Jyl 200

vari ous %8@?%@?5 fitted and the formation of re-stenosi spcPrpfd@nResor e,
t-he objec I's invention is to devise and nake avail abl e an

endol unenal device of the type specified above, which will neet all the
abovenenti oned requirenents and, at the sane tine, nmake it possible to
avoid all the pitfalls outlined. 10'TH5§'object i s achi eved by neans of an
endol unmenal device for delivering and depl oying an endol unenal expandabl e

pr ost hesi gegt oPmBhEULIALIIRN pPEOVREETSW Lo amise ieenduide anavarageast a
secondary ‘conduit, conprising an el ongated body having a proximal 15 end

portion agd andi §iot, £AL PORTT Qi chG Al iRt sepdorRBlben &f pakduel ongat ed

body conprising expansi on neans having a longitudinally extended active

portion 1 gIpyabLy 15 g {114 fie e ol TRl expapial sndr esighesi s
e 0 adjus esis from

and adap sal d prost aradially 20 coll apsed

condition_to a_radial ex condition; a guidewire tracking neans at
| east par EPEPRYLE%: & d%ﬁﬁsggggﬁéjgaid el ongat ed body. Said device is

h terised by _the fact th I.d. acti Lon, '
o1 ord tuh nal |y TREESEeRAa FBet A S oo Doy JorTh 5P er 1 o Ckpand

sai d prosthesis eccentrically fr one 2 3 2004 01/ 60284
PCT/ EPOO/ §2Yé8e. and smgkey "’E‘¥P3r t 3flo Efl?l‘iét‘lug?fb%} e%%’é"& v ?ﬁ §Pfer to

type specified above, which will meet all the
abovementioned requirements and, at the same time, make
it possible to avoid all the pitfalls outlined.

10 This object is achieved by means of an
endolumenal device for delivering and deploying an
endolumenal expandable prosthesis at a bifurcation
provided with a main conduit and at least a secondary
conduit, comprising an elongated body having a proximal

15 end portion and a distal end portion; the distal end
portion of said elongated body comprising expansion means
having a longitudinally extended active portion removably
engageable with the endolumenal expandable prosthesis and
adapted to adjust said prosthesis from a radially

20 collapsed condition to a radially expanded condition; a
guidewire tracking means at least partially extending
along said elongated body. Said device is characterised
by the fact that said active portion of the expansion
means is longitudinally associated to the elongated body

25 in order to expand said prosthesis eccentrically from one




| eave free from sai d expanded active portion the other side of the

el ongated body, and in that- said guidewre tracking nmeans conpri sesi 3!aerL 2004 -
| east a guidewire lunen at 5 |least partially extending inside said .
el ongat ed BUHYI/60284avi ng at | east a guidewire distal port prowicetpmn 94 .
side of the elongated body opposed to the expansion neans and suitable for
slipping through it a guidewire portion of at |east a guidew re placeable
with its distal portion 10" in said gaikn_or at |east a secondary conduit.
The subject of the present invention also includes a nmethod for assenbling
out of an hyman bod sai d endol unenal device to guidewires, said

gui dewi r es S1H&i n‘@l“p%si#@wt alteng thecophongpatedi mddsectimnoefiapat Bo15 and

a divergi ng di stal section of path, formng a bifurcation between said
sections, éfpVeyifree hdrohol savd ngxgtaagksl acsdive endel itenahedeyigeri S

fitted onto a proximal end of a first guidewire so that said first 20

gui dewi re isddeecd vieltle | rlangaitéeiv bedy umandt irpughae- Eaist Slisdéhire

guidewire port; - said endolunenal device is fitted onto a proximl end of ,
a second gtirdekiing steafat comiptisgeondt e ke gS diesty ed yrad hg

guidewire |unen through a 25 second distal guidewre port; 23 JUL 1004 WO

01/ 6028 PCEAERO0pA206411y9 ext&atidngndohyanal s4eyi ¢8 dsy2d¥anassag! ong

sai d

having at least a guidewire distal port provided on a

side of the elongated body opposed to the expansion means

and suitable for slipping through it a guidewire portion

of at least a guidewire placeable with its distal pertion
10; in said main or at least a secondary conduit.

The subject of the present invention also
includes a method for assembling out of an human body
said endolumenal device to guidewires, said gﬁidewires
being positioned along a common proximal section of path

15 and a diverging distal section of path, forming a
bifurcation between said sections, employing the
following stages:

- said endolumenal device is fitted onto a
proximal end of a first guidewire so that said first

20 guidewire is received in a guidewire lumen through a
first distal guidewire port; |

- said endolumenal device is fitted onto a
proximal end of a second guidewire so that said second
guidewire is received in the guidewire lumen through a

25 second distal guidewire port;




guidew res until at |east part of the distal end portion of the elonggﬁﬁg
body is positioned beyond the bifurcation of the guidewres. 5 The s#Bj 12004

of the pr Lovention also includes a nmethod for assenbl f an
human bod?&%ﬁoz&endol umenal device to guidewi res, said gui gg\?\n‘%@ghz ei ng

positi oned al ong a common proxi nal section and a diverging distal section
of path, formng a bifurcation 10 between said sections, enploying the

foll owi ng stages: said endolunenal devifce is fitted onto a proxinmal end of
a first guidewire so that said first guidewire is received in a guidewre

[umen through a 117l g ShabiGukdRW (el ;1 d5aa,akdqendobyepal gdevi ce

Is fitted onto a proxinm a second guidewre so that I d second

O Qowi 1 & i dAARlAEAhBE he IRl (B UTER LRLOWGLA ) 3800000 P8

CE . I
gui dewi r e por ndolMumen ceTs vancéd al ong

guidewires until at |east part of the distal end.portio of t.he e] ongat ed
body is pé??tighgd oﬁEQnEFgFQ1 3?9 gi Mg sgeﬁﬁgﬁcﬁﬁdpat e¥P%ne 5$ethe
guidemﬁrej%% urt her chaEacgeristics,and advant ages of the endol unenal
devi ce ac TRt PR Rt RUEnTPSASWEFFSbecome 25 evident fromthe
description that follows of sonme 2 3 JUL 2004, WO 01/60284 PCT/ EPO0O/ 12964
- 10 - Spreferred HBRdi FNIETthi @R afdeyi RFEIRAEl yIBYeREFBY #h8Pcati on
and without inplying any limtation, with,

includes a méthod for assembling out of an human body

said endolumenal device to guidewires, said guidewires
being positioned along a common proximal section and a
diverging distal section of path, forming a bifurcation

10 Dbetween said sections, employing the following stages:

| - said endolumenal device is fitted onto a
proximal end of a first guidewire so that said first
guidewire is received in a guidewire lumen through a
first distal guidewire port;

15 - said endolumenal device is fitted onto a
proximal end of a second guidewire so that said second
guidewire is received in the guidéwire lumen through a
second distal guidewire port;

- said endolumenal device is advanced along said

20 guidewires until at least part of the distal end portion
of the elongated body is positioned on a distal diverging
section of path of one of the guidewires.

Further characteristics and advantages of the
endolumenai device according to the invention will become

25 evident from the description that follows of some




reference to the enclosed drawings, in which: - figure 1 shows a part.ally
sectioned view of 5 the endol unenal device fitted with a prostheS|sZ3JUL2W4
figures 2\‘\’8@?/6&8 how a view from beneath, and a side view, of a det of
the device 3ure 1. - figures 4 and 4a show the enl ar geBCEEEAYI2 ‘éctlon_ .
on V-1V of the device of figure 2, according to 10 two enbodi nents; :
figure 5 shows an end vi ew al ong the arrow V of the endol unenal device of
figure 3; - figures 5a and Gb show a padtt al |y sectioned view of the
device of figure 1 during two stages of use; 75 - figures 7 and B show a

view from beRestreandub el ffeit el wbich deldl é}lﬁén BuyadQl uppnal eyt ce

accordi ng 0 a second enbodi nent; - |gure he e %ea’é?dg
section on th 4. 20 - ure shows a, front

vi ew al ong t%&gé}:g\% Qnﬂ thg%gg%tce %&ﬁfylngr eaﬁly f"f“d‘&ag:sloﬂa AR b
show a part ti.on Rer pect vi ew of the devjce of figure 7
during two fg%é58§g§ftﬁé§9“§ SJf égfﬁﬁé?%517%ns%%ﬁF§ *section through a
' T23J UL 2004 WO 01160284 PCT/ EPOO/ 12964, -_ 11 bifyrcatjon’, during

ei ght stages in the ~dEFBNShgt oS RAMRIoR U RS 1 5k o6 t RESEd oned: | Hipws c?ﬁd and

17e show in sectiqQn_two ) .
5 the endolumenal device fitted with a prosthesis;

- figures 2 and 3 show a view from beneath, and a
side view, of a detail of the device of figure 1;
- figures 4 and 4a show the enlarged cross
section on IV-IV of the device of figure 2, according to
10 two embodiments;
- figure 5 ehows an end view along the arrow V of
the endolumenal device of figure 3;
- figures 6a and 6b show a partially sectioned
view of the device of figure 1 during two stages of use;
15 - figqures 7 and 8 show a view from beneath, and a
side view, of a detail of an endolumenal device according
to a second embodiment;
- figure 9 shows the enlarged cross section on
IX-IX of the device of figure 7;
20 - figure 10 shows a front view along the arrow X
of the device of figqure 8;
- figures 1lla and 11b show a partially sectioned
'perspective view of the device of figure 7 during two
stages of use;

25 - figures 12 to 17c show a section through a 'T




alternative stages in the deploying of prostheses in the 5 bifurcation
shown in figure 17c; - figures 18 to 23 show a cross portion througf JaliL 204
bi furcation' during six stages in the deploying of endolunenallprostheses;
= figure¥OMB4Y4 25 show a view from beneath, and 10 a si BET{FFEKIZ964

an. endol unenal device provided with two distal ports at the distal end of
t he body beyond the prosthesis; - figure 26 shows an enl arged section on
XXVI - XXVI through the device of figuna 24; 15 - figure 27 shows a view
along the arrow XXVI1 of the device of figure 25; figures 28 and 29 show a

v ou 'y ombeneall g, fuside vesuatiLally, secligieoglodaallaeof o

of .
endol unenal eV cé havi rée | unen to dista

ports at th gistal end of the body beyond the prosthesis; - figure 30
shows a vERACAPBRFAHhELRTHFIEE of the device of figure 29; - figures 31

and 32 show a view from beneath, and. 25 .a side view/partiaLI¥lsectioned,
of details of an Z £iF¥TSH04lV 03PE0284 SPCTHERHO/ 1B968CELST ordt? unenal
device having a plurality of guidewire lumens associated to a plurality of
di stal poRt§ernatiiya e3ta3eandn3shensRrd PEP et i PECFEBREEA & HiRle vi ew,

in partial section, of an endol unenal device
5 bifurcation shown in figure 17c;

- figures 18 to 23 show a cross portion through a
‘Y bifurcation’ during six stages in the deploying of
endolumenal prostheses;
- figures 24 and 25 show a view from beneath, and
10  a side view, of an endolumenal device provided with two
distal ports at the distal end of the body beyond the
prosthesis;
- figure 26 shows an enlarged section on XXVI-
XXVI through the device of figure 24;
15 - figure 27 shows a view along the arrow XXVII of
the device of figure 25;
'- figures 28 and 29 show a view from beneath, and
a side view partially sectioned, of details of an
endolumenal device having a single guidewire lumen
20 associated to distal ports at the distal end of the body
beyond the prosthesis;
- figure 30 shows a view along the arrow XXX of
the device of figure 29;
- figures 31 and 32 show a view from beneath, and

25 a side view partially sectioned, of details of an




5 having a single guidewire |umen associated to an apical distal p%rt ?gﬁ a
plurality of distal ports spaced out along the body; - figures 35 antl 340k
show a view from beneath, and a side view partially sectioned, of details
of an 10 ¥RdbbW@8enal device having a first guidewire | unen BEESEPOIHIZINt O

an apical distal port and a second guidewire |unen associated to a
plurality of distal ports spaced out along the body; - figures 37, 38 and
39 show a view from beneath, 15 and a js5jde view partially sectioned, and

an enlarged sectioned prospective of details of an endol unenal device
having a fissure suitable for realising a distal port; - figure 40 shows a
perspectiv@naPi%WeR%%i@ﬁW%Fesﬁ§X+%ﬂeﬂ,PéHFPH@tX'§ﬁa@@ﬁd¢ﬁ#ﬁ&sl¢m©nﬁg of a
guidewire 20 proximal end into the body fissure of the device of figure
38; - figuRé§cgiatsutaspowixabsey peft ddstehr pogitsa vessel during five
stages in the deploying of an enbolization containnent device and of an
endol umenal 25 prostiligpirgs 23 andl 200dhowDal peGepe4t tRUE ERGHY 12964a- 13

- figure 42c shows a detail in an enlarged scale of figure 42a; - figure

42b shows aideosseportionpamtdadh secubenel adliramgeadslagenaln déeice
deploying of an 5 enbolization. containment device according to a further
5 having a single guidewire lumen associated to an apical
distal port and a plurality of distal ports spaced out
along the body;
- figqures 35 and 36 show a view from beneath, and
a side wview partially sectioned, of details of an
10 endolumenal device having a first guidewire lumen
‘associated to an apical distal port and a second
guidewire lumen associated to a plurality of distal ports
spaced out along the body;
- figures 37, 38 and 392 show a view from beneath,
15 and a side view partially sectioned, and an enlarged
sectioned prospective of details of an endolumenal device
having a fissure suitable for realiéing a distal port;
- figure 40 shows a perspective view, partially
sectioned, during a stage in the slipping of a guidewire
20 proximal end into the body fissure of the device of
- figure 38;
- figures 41 to 45 show a cross portion through a

vessel during five stages in the deploying of an

embolization containment device and of an endolumenal

25 prosthesis;




enbodi ment; - figure 46 to 51 show a cross portion through a bifurcation
during six stages in the deploying of enbolization containnent devi Syangh
of an endol unenal 10 prosthesis; - figure 52 shows a cross portion éﬁroug
the cor oW&a/662#i um during a stage in the deploying of an 3 R
prosthesis; figure 53 to 55 show a cross portion through a 15 bifurcation
during three stages in the deploying of endolunenal prostheses by neans of
two endol unmenal devices reciprocal l-yi1gornected through a guidewire; -
figure 56 shows a perspective view, partially sectioned, of an endol unenal

device wearing a stent 20 provigded wt di-ff.erenti a ti

behavi our. Wth reéf & t z?hEQQHBVS ﬁ%}ﬁﬁ%gl%rﬁPn %§%¥5§8i%gﬁ%§ues as
a whol e an endol unmenal device for delivering and deploying an endol unenal
-expandabl @fpfdguxesi¢@2ior bal | oon catheter. For exanple, said device is

suitable 25 for depl oying an endol unenal expandabl e prosthesis éﬁ a 23 JUL
2004 WD 01/ 60284 PCFAERDUY 12964 SRowshi RuresP$oHn iPed et n

‘conduit and at |east a secondary conduit. The endol unenal device includes
an el ongatesgelodyd@rhagi ngg a &itSGs endportieon 8SBAEYAIpr oRF nal2®end
portion 4. For exanple, said elongated body 5 2 is between 100 cm and 160

cmin $enghimolancthcef ecabltyinpenicedetisec ey dis® chP The fHERNET end
portion 3

embodiment;

- figure 46 to 51 show a cross portion through a
bifurcation during six stages in the deploying of
embolization containment devices and of an endolumenal

10 prosthesis;
| - figure 52 shows a cross portion through the
coronary ostium during a .stage in the deploying of an
endol_umenal prosthesis;

- figure 53 to 55 show a cross portion through a

15 bifurcation during three stages in the deploying of
endolumenal prostheses by means of two endolumenal
devices reciprocally connected through a guidewire;

| - figure 56 shows a perspective view, partially
sectioned, of an endolumenal device wearing a stent

20 provided with a differentiated spatial behaviour.

With reference to the above figures, the number 1
indicates as a whole an endolumenal device for delivering
and deploying an endolumenal expandable prosthesis, or
balloon catheter. For example, said device is suitable

25 for deploying an endolumenal expandable prosthesis at a




I ncl udes expansi on nmeans, 5, which can be renovably engaged with an
endol unenal expandabl e prosthesis 6. Said expansion neans 5 can adagtlUsallf
prosthesis 6 froma 10 radially collapsed to a radially expanded position,
in a mannefORHPBR wi | | be described in greater detail bel ow.PCIVER00/12964 .
expansion neans 5 include a distal portion 7 of the expansion neans a -
proxi mal portion 8 of the expansion neans and a central portion 5a of the
expansi on neans to 15 which the prostbegiks_6 can be attached. The distal
portion of the el ongated body 3 extends beyond the expansion neans 5 in an
apical portion 9. Al the proxinal  end of the proximal end portion 4 of the
el ongat ed reatlon provadashneialy pomadenhmandwit t andemdol leaatl a20
device 1 to an apparatus of a type known per se for the controlled
activati on SCIHEEK pHHBHL Fearkhs. endelumaislundealicgeviioelidssoan
I ncl udes guidewire tracking neans 11 -which extend at |east partially al ong
,the el ongtengderly bodsor 2exzampieg sai diskabs ehd epbendoal oBg 2bd t he
distal end portion 3 of the elongated body 2 close to 2 3 JUL 2004 WO
01/ 60284 PQHEEDKI2664 portlimn 4 heFexpamampleneaadid =Udngitedlbody
Advant ageousl y, the active portion of the expansion neans is
| ongi t uéli nad | s alsstwéahed 000 dileand®| DRgabad iBodyenigtor dgid terexeaaslsai d
prosthesis 5 eccentrically fromone side with respect to the el ongated
body, in oretwden| aae irceahgom el dmexppded@ididlveend portion 3
includes expansion means, 5, which can be removably
engaged with an endolpmenal expandable prosthesis 6. Said
expansion. means 5 can adapt said prosthesis 6 from a
10 radially ceollapsed to a radially expanded position, in a
manner which will be described in greater detail below.
The expansion means 5 include a distal portion 7 of the
expansion means a proximal portion 8 of the expansion
means and a central portion 5a of the expansion means to
15 which the prosthesis 6 can be attached. The distal
portion of the elongated body 3 extends beyond the
expansion means 5 in an apical portion 9. At the proximal
end of the proximal end portion 4 of the elongated body
2, there are means 10 for connecting the endolumenal
20 device 1 to an apparatus of a type known per se for the
controlled activation of the expansion means 5. The
endolumenal device 1 also includes guidewire tracking
means 11 which extend at least partially along - the

elongated body 2. For example, said means 11 extend along

25 the distal end portion 3 of the elongated body 2 close to




portion the other side of the elongated body. Wth further advantage,
guidewire tracking neans 11 conprises at |east a guidew re |unen 1@3dHL fﬂﬂ‘-

10 that at |east partially extends inside said elongated b | unen
has at | e¥§t01480%di dewi re distal port 15 provided on a si dglg%f&%mb&

el ongat ed body opposed to the expansion neans and suitable for slipping
through it a guidewire portion of at |east a guidewire placeable 15 with
its distal portion in a nmain or at Fed$t -a secondary conduit. In one
enbodi ment of the invention, a first guidewire lunen 12 and a second

gui dew retbgn%%pégagéhe%a n'pg et 1%&@;1)% t he el ongated body 2. Distal

ports 14, proxi ma ports make said first and second

| umens 12, 13 able . to _receive .quide res (Fi 19).¢ Th st al
ports 14, 15 are &dg“a@'t SPUHACed o %(é)l%bgghe %&g'g%?ed fody%?(y For
exanple, the distal port 25°14 of the first. guidewr [ rovi ded
at the 2 §*FBRSI6H4 “\?@%16’(?282" %’O‘? 4 gsi%&%l snﬁal Eénd%o t he

api cal portion 9, and the' distal port 15 of t secp d re |unen 13
i s provi dédonsatethe PIFEt aktenBTERT hé;oexr?d%r&ﬁ ne&h fEFSgﬂg@&Sl 3, 6a,

fib, 18-23). The proxinmal ports 16, 17 are preferably g oiltlone in the
port|o$'| okecorataicaddie FXRMORE thide Vil BefReeh FPstBPoRIRAS and t he

expansi on nmeans 5.
body, in order to leave free from said expanded active

portion the other side of the elongated body.

With further advantage, the guidewire tracking

means 11 comprises at least a guidewire lumen 12 or 13

10 ° that at least partially extends inside said elongated

| body 2. Said lumen has at least a guidewire distal port

15 provided on a side of the elongated body opposed to

the expansion means and suitable for slipping through it

a guidewire portion of at least a guidewire placeable

15 with its distal portion in a main or at least a secondary
conduit.

In one embodiment of the invention, a first
guidewire lumen 12 and a second guidewire lumen 13 extend
completely inside the elongated body 2. Distal ports 14,

20 15 and proximal ports 16, 17 make said first and second
lumens 12, 13 able to receive guidewires 24, 25 (Figure
19).

The distal ports 14, 15 are preferably spaced out

along the elongated body 2. For example, the distal port

25 14 of the first guidewire lumen 12 is provided at the




For exanple, said ports 16, 17 are |ocated at a distance ranging between
90 cmand 130 cm and preferably, between 105 cm and 115 cm fro”‘?ﬁ%u¥2%k‘
proxi mal end, or fromthe 10 connector neans 10 (Figure 1). Accordifhg to
one enbodi WYO#/60284i d endol unenal device is a balloon cat het pCT/EPO0/12964
angiopl asty, 1. Said balloon catheter 1 conprises a tubular catheter 2, a
proxi mal connector 10, and an inflatable balloon 5. 15 The catheter body 2
is tubular. The proximal portion 4 af ;%aid tubular body 2 is designed to
support and push the distal portion 3. Therefore said proxinmal portion 4
Is | ess flgxiplﬁ th nﬁg?e di stal, portion, which nmnust be flexible in order
to be abl e“t3-8ht &P 28R e PPRRENAI PHF Bhehe8 . oRngd Wz eflisEel exanbpl e,
said proxjimal portion 4 is nmade of a bioconpatible material, such as

bi omedi cal 13t BE| tHe MRV TWidesise, lamed I3 o rEtopbdedoneds sidesi gned
to be received in-a guide catheter (not shown and known per se) which is
necessary 255t@at madnedi thegexpoassidn ImeansfSt (Rigures di3theajests) 2 3
JUL 2004 WO 01/60284 PCT/ EPO0/ 12964 on which it is necessary to operate
even when 1#e23 bpdoMinrenabroeimat 1 gty t hle awn 1 7Saiakgui geetaizhailef i s

al so necessary for introducing, for exanple, a radio- opaque contrast

medi umSi nteosheioesdelin Thire ppexitiain SoporHedneYofatde Galdiet or daagdy, 2
includes an inflation Ilunmen, 1B (figures 3, 4 and 4a, 6b). Said |unmen 18

gxltlends 1; rbhes hbepwernndlt epratihde eathen@r hedesdditsidn tR8ahif It abl e
al I oon 5.
For example, said ports 16, 17 are located at a distance
ranging between 90 cm and 130 cm, and preferably, between
105 cm and ;15 cm, from the proximal end, or from the

10  connector means 10 (Figure 1).

According to one embodiment, said endolumenal
device is a balloon cathéter for angioplasty, 1. Said
balloon catheter 1 comprises a tubular catheter 2, a
proximal connector 10, and an inflatable balloon 5.

15 The catheter body 2 1is tubular. The proximal
portion 4 of said tubular body 2 is designed to support
and push the distal portion 3. Therefore said proximal
portion 4 is less flexible than the distal portion, which
must be flexible in order to be able to enter the

20 peripheral branches of a vessel. For example, said
proximal portion 4 is made of a biocompatible material,
such as biomedical steel or nylon™. Moreover, said
proximal portion 4 is designed to be received in a guide

catheter (not shown and known per se) which is necessary

25 for maintaining accessibility of the lumen of the vessel




The proxinal connector, 10, for exanple a 10 connector conmmonly known gﬁ
"Luer", is provided at the proximl end of said portion 4 and for g Wh ik
abovenent %0 ans of connection of the endol unenal deviger/iptmwiobe

apparatus for the controlled activation of the balloon 5. For exanple,
sai d connector connects 15 the inflation |lunen 18 of the balloon 5 to a
pressurized fluid source. The balloon_ 5 is associated with the distal
portion 3 of the catheter body 2 to~fdfm an inflation chanber 19 which at
| east partially surrounds the 20 catheter body (figure 3). The inflation
chamber 19ni syhdehi mitediby acbakkesy wabl 2peetieppeden t wham exitar nal
envel ope 22. Said inflation chanber 19 is in comunication with the

i nflationyngt %?1' ReRAGe abodi peniardde, behi@oguine! vdenetiat waen a

«di stal 25 portlon a prOX|naI portion B, a central portion 5a. 2 3 JUL

2004 WO 0 l%%28§ece§§ El,/DCTégfog‘lné:t%%Sﬁposﬁf CeRL abxPRHILON DaraMin it is

In a radiarll expande ion, is roughly cylindrical. The
"bal  oon wal |. 20 in on o] [ o] g

subj ect ed Q[p(?qf)lreesgﬁﬁ RI‘J1?I ﬁ%ggﬂ&]hedr%rel or eﬂéét he Ea oon&‘r{\ﬁ/al q%a%\%len it
in a radial coII 0si t.i.0 de e, gat:het 2,
for eXa qfﬁ%oqs tﬂ e&P (ﬁﬁFQéEe¥nbé k E %4?¥H§%§%%ﬁth%§¥5%%%gg 21

(figure 6%? IX neans gg&ggsexg?rqglaggyehgge 6b) .

S

Said lumen 18
extends from the proximal end of the catheter body 2 to

[ the inflatable balloon 5.
The proximal connector, 10, for example a
10. connector commonly known as a “Luer”, is provided at the
proximal end of said portion 4' and forms the
abovementioned means of connection of the endolumenal
device 1 to the apparatus for the controlled activation
of the balloon 5. For example, said connector connects
15 the inflation lumen 18 of the balloon 5 to a pressurized

fluid source.

The balloon 5 is associated with the distal
portion 3 of the catheter body 2 to form an inflation
chamber 19 which at least partially surrounds the

20 catheter body (figure 3). The inflation chamber 15 %s
delimited by a balloon wall 20 equipped with an external
envelope  22. Said inflation chamber 12 is in
communication with the inflation lumen 18. In one
embodiment, the balloocn includés, between a distal

25 portion 7 and a proximal portion 8, a central portion 5a.




22, the balloon wall 20 can be renpvably fitted with an 10 endol unenal
prosthesis. For exanple, the external envelope is renovably fitted?di b A
endovascul , plastically deformable froma radially coll apsed .
condi tion ?@”@kﬁgﬁially expanded condition, which can be fi%@ﬂ“ﬁﬁmﬂﬁﬂﬁsure .
to the internal surface of a vessel 15 wall. For exanple, said stent is a
metallic tubular stent conprising struts or nesh. For this reason, the
dianeter of the central cylindrical padgion 5a, when the balloon is
radi al |y expanded or inflated by pressurized fluid injected through the
inflation men 18, . is-.such_as to fix_ said prosthesis to the wall of the
e 3% P p

vessel by pregsufEitFRiquPe MR r dF ertbdifenta ofradikally
i nvention, a Ignﬁitudinal ortion of the balloon wall 20 is associated
i nt er nal | ySWPRR9EHe &4t hetktabedy Pesitdoguners wireshlyai ¢vsindricad.is
fixed alon% its entire length to the catheter WO 01160284 - 19 - Z 3 JUL
2004 PCT/ EPBOPRIG@PMHodgllsad nit fRen embedimardonis aeangusdndmbliae
radially collapsed or deflated position to the radially expanded or
i nfl ated pB%i TGS sdrenbFIIGTEG EP Pxessirigesbnfiutdl | \Twrefore
asymmetrically with respect to the 5 catheter body 2, or in other words, on
only orfe sthe brlloea berlll (Blgurdwers, i asd ifb)a Fadidiliyalcqddrdpeed 7 and
the proximal portion 8 of the balloon 5 are advantageously tapered in
shape. In position, is folded around the catheter body 2, for
example it is threefolded or, in other words, forms three
folds 21 (figure 6a). By means of the external envelope
22, the balloon wall 20 can be removably fitted with an
10 endolumenal prosthesis. For example, the external
envelope is removably fitted with an endovascular stent,
plastically deformable from a radially collapsed
condition to a radially expanded condition, which can be
fixed by pressure to the internal surface of a vessel
15 . wall. For example, said stent is a metallic tubular stent
comprising struts or mesh. For this reason, the diameter
of the central cylindrical portion 5a, when the balloon
is radially expanded or inflated by pressurized £fluid
injected through the inflation lumen 1B, is such as to
20 fix said prosthesis to the wall of the vessel by pressure
{figure 6b).
In a preferred embodiment of the invention, a
longitudinal portion of the balloon wall 20 is associated

internally with the catheter body 2. In other words, said

25 wall 20 is fixed along its entire length to the catheter



particul ar, said portions are truncated cones. 10 Advantageously, the
tubul ar catheter body 2 conprises sheath neans or sl eeve neans 23’?§HUL2W#
exanpl e gy B{&ﬁ%ple conduit. For exanple, said sheath neangcaigodizess
integral part of the el ongated body. The sheath neans 23 include a tubular
body through which run a nunber of 15 longitudinal lunmens, 12, 13 formng

t he abovenenti oned guidewire |lunens. The guidewire |unens 13, 14, or
sections of these, advantageously run Tnl%afallel al ong the el ongated

body. Said |umens debouch at the extremties of the sheath neans with the

abovenenti onesliy0 osth deyhae pehées léhe 1Shalbood 7.5 Sadhisdheat hf feanstBE are
| ocated i nside the tubular catheter body 2 in such a way as to |eave a

space (whi Chrsi@.{&l?l%'h%oib.@ﬁy@‘téﬁnaéf1iaﬂfa|datﬂdl=flditt5f?_nté8_)trﬁ opgatheientire
tength of that portion of the catheter body 2 which is situated between 25

the proximalg é&%r@né@%&ﬁ?gﬁ%‘i‘t&%,5-sa|3rd'3fb%[ﬂl?:ldh 2 widHle2PBAa VWO
01/ 60284 PCT/ EPOO/ 12964 - 20 said sheath neans are attached for their

éntire Iengt@cégngffgagggt;%g g s&%ﬁmW@H% rq%éﬁﬁ?gﬂytgggé%é#o o1 NELation

chanber (figures “I'n othe r wher e t ubul ar

el ongat ed, bogye ple LDeREaLNS) €T £OTh! MR Doad oo allogn dRl |1 881 g

sheath means~are associa to a portion of ‘bal'T oon™wal I'n one
becom ng sai GREaPRAYof FSU) SapreaP SO B« The oo oo pertien
The distal portion 7 and the proximal portion 8
i of the balloon 5 are advantageously tapered in shape. In
particular, said portions are truncated cones.

10 Advantageously, the tubular catheter body 2
comprises sheath méans or sleeve means 23, for example a
flexible conduit. For example, said sheath means are an
integral part 6f the elongated body. The sheath means 23
include a tubular body through which run a number of

15 longitudinal lumens, 12, 13 forming the abovementioned
guidewire lumens. The guidewire lumens 13, 14, or
sections of these, advantageously run in parallel along
the elongated body. Said lumens debouch at the
extremities of the sheath means with the abovementioned

20 guidewire ports 14, 15, 16, 17. Said sheath means 23 are
located inside the tubular catheter body 2 in such a way
as to leave a space (which forms the abovementioned
inflation lumen 18) along the entire length of that
pertion of ﬁhe catheter body 2 which is situated between

25 the proximal connector 10 and the balloon 5. Preferably,




extremties of the sheath neans 23 are attached to the 10 wall of the
catheter body in such a way as to make the guidewire |unmens accessibljgl 200
from out sy, catheter body through the guidewire ports, 1t |

parti cul arﬁ?l%%\%nt ageous when said sheath neans 23 debouc%CTﬁPh&H%%t

distal guidewire port 14, of 15 a first guidewire lumen 12, distant froma -

second distal guidewire port 15 of a second guidewire lunmen 13. In
particul ar, said sheath neans extend to #Re- tip of the distal portion 3 of
the catheter body 2 in such a way as to debouch with the first distal

uidewi re 2éabdrihéthhRek) f; ' s oo ELr st odi ment
g ot thhRehihg afre he ARl ¢4ACtLdir é‘n?l%‘ﬁeibea%@g:o ﬂk%

of the invention, thanks to the asymmetrical position o

v th T especttnd opbhetcat b ndon £ abhe eIy dotal gy den s RoTL, 18

is positioned al'ong the catheter bo So as to

i dewire-l t h.at the, distal 2.3 1UL 2004 WO Ql/ 60284
O B0y 1o SRy ?ggﬁg%%%t kx c‘%a'n'?%%: 3%% £BYy E4 sithen War §on ¥h&Te n

ot her word o] be positioned just outside the prosthesis 6
attachabl e tstoh hgﬁggﬁggonelfr(ﬁ‘@?ﬁeg’ vy d’fgbtil?el ﬁaﬁ?‘&;@&no"%‘ébfﬂlﬁﬁntl‘bf
the inve tiorh the,.5 seco di st al I dewire port 15 is positioned al ong
the catRetef %og9lilﬁ’°§ud’ﬁl vva?af‘ﬂa[%%ﬁ‘?é:hsé&w gifBe@ssociamed 3 a
debauches at_a point c{)tgc%%led between the distal portion 7 and the proxinal
portion B ofPTHerPRI IYon the RAdioetpareiiul ofnacne pemveddmearte ceaidhl

portion 5a
sheath means extend beside the balloon distal portion
becoming said catheter body apical portion. The
extremities of the sheath means 23 are attached to the
10 wall of the catheter body in such a way as to make the
guidéwire lumens accessible from ogtside the catheter
body through the guidewire ports.

It is particularly advantageous when said sheath
means 23 debouch in a first distal guidewire port 14, of

15 a first ggidewire lumen 12, distant from a second distal
guidewire port 15 of a second guidewire lumen 13.

In particular, said sheath means extend to the
tip of the distal portion 3 of the catheter body 2 in
such a way as to debouch with the first distal guidewire

20 port to the tip of the apical tract 9.

In a first embodiment of the invention, thanks to
the asymmetrical position of the balloon 5 with respect
to'the catheter body 2, the second distal guidewire port
15 is positioned along the catheter body 2 so as to allow

25 the second guidewire lumen 13 to debouch at the distal




10 attachable to the prosthesis 6. For exanple, said port 15 is |ocated

near the centre line of said central portion 5a (Figures 7, 8, 1la ahg UL 2004
11b). Prenﬁéﬂggéﬁ the prosthesis 6, which can be attached to_said catheter
1,. has a 96 designed to prevent obstruction of saidP¢3ER08HZ)64
guidewre port 15 when it is fitted on the balloon 5. For exanple, the
prosthesis 6 has a wider cell 26 than the other cells of the prosthesis,

and at the sane tine of a size close 2o that of the ostiumof the |unen of
the branch on which it is necessary to proceed, or only 20 slightly

smal l er. Alderd@atdiel b o It eg wi th a_nunber_,of
prost heses, pl aceél\égi%%nttb%lsi §é£9?§n035e$§t ngvéfa 1960y 1 9t iy YR por t
15. Prefer the proximal guidewire.ports 16, 17 are located in a
portion o#ﬁﬁﬁ%hc§¥héf rt%g%? goﬁhgéﬂ?3d2§uﬁgrPH55&§§ & BRI 1,
remai ns sheathed.in the 2 3 qu ﬁ904 WO 01/ 60284 PCT/ EPOQ/ 12964 - 22 :
gui de- cat e~ Tl B BRI BPBxP mhF Lguraswdr 8© §BPts are | ocated at
a distance fromthe tip of the catheter ranging between 15 cmand 35 cm
and, preferably Bt wdenSe6oER aRBLIGLimAALAl &1 riche vainvenion porthe 16, 17
5 are |ocated at the proximal end of the catheter body. In this case the
bal | oof c&FanEt diska}l| guddlapite PPFoxlFaliscamictiondd ailehgattheast two
channel s. channel for the adm ssion of the pressurized fluid into the
i nfl ati on QaihEterg, bady clransuich far wpassihat t hbe second guidewire

lumen 13 debouches at a point located between the distal

portion 7 and the proximal portion 8 of the balloon 5,

and in particular at a point of the central portion 5a
10 ' attachable to the prosthesis 6. For example, said port 15

is located near the centre line of said central portion

5a (Fiqures 7, 8, 1lla and 11b). Preferably, the

prosthesis 6, which can be attached to said catheter 1,

has a window 26 designed to prevent obstruction of said
15 disgtal guidewire port 15 when it is fitted on the balloon

5. For example, the prosthesis 6 has a wider cell 26 than

the other cells of the prosthesis,land at the same time

of a size close to that of the ostium of the lumen of the

branch on which it is necessary to proceed, or only
20 slightly smaller. Alternatively, the balloon can be

fitted with a number of prostheses, placed side by side

in order to avoid obstructing said port 15.

Preferably, the proximal guidewire ports 16, 17

are located in a portion of the catheter body 2 which,

25 during use of the catheter 1, remains sheathed in the




10 guidewi res 24, 25 along. Advantageously, radi o-opaque markers, 30 and 31
are associated with the catheter body 2 (figure 3). For exanple, SaRQJULZML
and proxi nmal
ends of thw(tlg@esdesis 6. 15 Sai d cat heter body al so incl udepcraioesepaque
markers for the identification of the position along said body of the
distal 14, 15, and/or proximal 16, 17 guidewire ports of the guidewre

| umens 13, 14. The subject of the prese i nvention also 20 conprises a
kit for delivering and deploying an ‘e | unenal expandabl e prost hesi s.
Said kit conprises an endol unenal device, 1, as described above, at |east
a coupl e ghigei-deitea=?4, Bor asdamplecasisadre @deaidalll e gRi@skhesi s 6
radially associated with the expansion nmeans 25 5 of said endolunenal

devi ce 1. Pairdspraskhesbcaceaprdtses 2d3s¢bhc2004- 80 GHLH0284 PSE EE’HQ/ 12964
- 23 a tubular prosthesis body adaptable froma radially collapsed

condi ti on, c@.ﬁ:h@t@z”a&ar?(i@é nBL ¢ BB ,crh Oadd égdbfa' 'a)hdexl%?f@@é‘r BRgi tion,

markers are | ocated along the catheter body 2 at the distal

of extended ext er nal

ameter greater than the collapsed éxterna

di aneter. pekectXatP@n & b ki bnf Ofx.lg‘é'rh‘é%r ya”%al%‘gc@/ g 8N 44
endol unenal expandable prosthe5|s conpri ses eas rst radlally
expandabl e 0 pr.ex n. Qf

expans%n %a%s sal %J) }e&]r&ag'ev%}g% éﬁdtggsgggglnﬁ% scei:)sO o 16nl east

one secondt%i%'aué%e XQﬁﬂga@aﬁlﬂkﬁ§tn§§ﬁﬁeter 1 is fitted with a

proximal connector 10 with at least two channels. A

channel for the admission of the pressurized fluid into

the inflation lumen 18, and channels for passing the

10 guidewires 24, 25 along.

Advantageously, radio-opagque markers, 30 and 31

are associated with the catheter body 2 (figure 3).

For

example, said markers are located along the catheter body

2 at the distal and proximal ends of the prosthesis 6.

15 Said catheter body also includes radio-opaque

markers for the identification of the position along said

body of the distal 14, 15, and/or proximal

guidewire ports of the guidewire lumens 13, 14.

ie6, 17

The subject of the present invention

also

20 comprises a kit for delivering and deploying an

endolumenal expandable prosthesis. Said kit comprises an

endolumenal device, 1, as described above, at least a

couple of guidewires 24, 25, and at least one expandable

prosthesis 6 radially associated with the expansion means

25 5 of said endolumenal device 1. Said prosthesis comprises



associated with the distal portion of the expansion neans of said
endol unmenal device, or alternatively a single prosthesis overl apping?3dlid 2004

proxi nmal yapdyehags @l portions of the expansion nmeans. 15 Egeq WE?%4
gui dewi r es o} sald kit includes nmeans of identification, such as for

exanple the colour of at |least a proximal portion of the guidewire, or a
di anmeter of the cross section of a proximal portion of the guidewre
which differs for each guidewire. 20 Sai4P gui dewi res advant ageously
conprise an elastically flexible distal end portion. in particular, said

gui dewi res iancluideidy tiptosttioxi g8l bs@Et i RN eHHIch ?frl%nposgtix%gﬁbiﬁoﬁl ong

a proximal section of path common to all the guidew res, and secohdary

distal sect ioms wicd 86RaReILH, 0N £ ALARY Bkl 12 II0.01160284

PCT/ EPOO/ 12964 - 24 distal sections of pat verge and formwth
said proxi nggSecid on a hifurcation. is. .particularl
0L ON O R l&o&-xgil%ﬂto . exq[)%ciehcg o fﬁ(tégﬁjr cally

advant ageous for at” | east one of sal guidewires to

bi ur cat i on Tt e B LR, EREGaTerp Sxk Bxgl daareEen o i ncl ude

radio-opgque mar ker for exanpl e |ocated near the tip of the distal
portion. 10 A descﬁ?ﬁ?one wor RPRG offln eR@%I u veyilgce and

according to tqjs i nvention fq]loms.
deploying an endolumenal expandable prosthesis comprises

at least one first radially expandable prosthesis
associated with the proximal portion of the expansion
means of said endolumenal device and also comprises at

10 least one second radially expandable pfosthesis
associated with thé distal portion of the expansion means
of sald endolumenal device, or alternatively a single
prosthesis overlapping said proximal and distal portions
of the expansion means.

15 Each of the guidewires of said kit includes means
of identification, such as for example the colour of at
least a proximal portion of the guidewire, or a diameter
of the cross section of a proximal portion of the
guidewire which differs for each guidewire.

20 Said guidewires advantageously comprise an
elastically flexible distal end portion.

In particular, said guidewires include initial
proximal sections which are positionable along a proximal
section of path common to all the guidewires, and

25 secondary distal sections which are positionable along




In particular, the procedures necessary for guiding an endol unenal device
al ong guidewires 24, 25 are described bel ow. Said guidew res are | otatid 2004
al ong a n proxi mal section of path and a diverging t|on -
of path, %?85%% a bifurcation between said sections. The g‘t%gb%ztﬁg )
conprises the following stages: - said endolunenal device is fitted onto a
20 proximal end of a first guidewire so that said first guidewire is
received in a first guidewire lumen throdg¢h- its distal guidewire port; -
sai d endol umenal device is fitted onto a proximal end of a second

guidewire s S (Yexely) [ e g r@g@
gui dewi re ﬁ%%ﬁ‘@%%rﬁﬁgﬁ% 3] Cljd‘cl_ 364 9\%%?160?8321 SCt) EPoo?’iz%%%gls%ald

di st al d d

qui dowi ros. g PEBRL] | 2pBBLEpTBE TRt P TE B AR thif% oot ed

body i d dt bi f t f .t

Agvgn!t Zgggﬁlséa Qf?u?§‘¥g%ss a%%@'n?:a%n\l'/l:‘cag%on k Er?ﬁ%gg tﬁga O]p gUISCﬁJhcb an
dol | d | d 24, 25 . d d

0t ] oned aPSHIoH: EBRmFOpr GRF HIRSs B oRLBFEARRN Land 4 =1 v AR AL

di stal section of path, forn1ngxbetmeen sai d_sections a bifurcation. ThIS

furt her ﬁbthBﬁth@Pude§dFﬁgl ends at least to straddle said
bifurcation.
It is furthermore advantageous for said

guidewires to include radio-opaque markers, for example
located near the tip of the distal portion.

10 a description of the working of an endolumenal
device according to this invention follows.

In particular, the procedures necessary for
guiding an endolumenal device along guidewires 24, 25 are
described below. Said gquidewires are located along a

15 common proximal section of path and a diverging distal
section of path, forming a bifurcation between said
sections. The above method comprises the following
stages: |

- said endolumenal device 1is fitted onto a

20 proximal end of a first gquidewire so that said first
guidewire is received in a first guidewire lumen through
its distal guidewire port;

- said endolumenal device 1is fitted onto a
proximal end of a second guidewire so that said second

25 guidewire is received in a second guidewire lumen through



foll ow ng stages: - said endol unenal device is fitted onto a proxin?l_mpﬁmu
of- a first guidewire so that said first 15 guidewire is received in Q

first gui dewimmodsenen through its distal guidewi re port; - pgaEP00/12964

endol unenal device is fitted onto a proxinmal end of a second guidewire so
that said second guidewire is received in a second guidew re |unmen through
20 its distal guidewre port; - said_e?golunenal devi ce i s advanced al ong
said guidewires until at |east part of”the distal end portion of the

el ongated body lies on a distal divergent section of path of one of the

gui dewi r esit85dTheadt gpsdewiaxamgtdar; for fitting radially 2 3 JUL 2004 . WO
01/ 60284 PCT/ EPO0O/ 12964 - 26 expandable prostheses to the walls of

branches fornming a-l $abidf enckiligienl aseidesesi hadahekaw(Tfdmyir 65142 to
17e). Said bifurcation 32 conprises a main conduit 33 and a collateral

condui t 34ghhabwhiasc et iaf fad rosaae \A?hkt 05£5thBe gHaitd 1C MM $oB8iodhe
abovenenti oned net hod conprises the Tollow ng steps: A kit as descri bed

above, andgkn pad i cehamqaddd Wakigh COSDrisies caln@adol yoenal devhge
havi ng a d?stal guidewﬁ?? port Iocg?ed on a ceﬁtrgl port?gﬁ of the 10

EXpanﬁé“‘EEEH%caE§o§;§F?gﬁ%égﬂﬁﬁéwﬂﬁyé"@h a proximal section of the main

conduit, a first qui positioned in the main

Advantageously, it 1is possible to envisage a
further method of guiding an endolumenal device along
guidewires 24, 25, in which said guidewires are
positioned along a common proximal section of path and a

10 . diverging, distal section of path, forming between said
sections a bifurcation. This further method includes the
following stages:

- sald endolumenal device is fitted ontc a
proximal end of a first guidewire so that said first

15 guidewire is received in a first guidewire lumen through
its distal guidewire port;

- said endolumenal device is fitted onto a
proximal end of a second guidewire so that said second
guidewire is received in a second guidewire lumen through

20 its distal guidewire port;

- said endolumenal device is advanced along said
guidewires until at least part of the distal end portion
of the elongated body lies on a distal divergent section
of path of one of the guidewires.

25 The steps of a method for fitting radially




conduit so that it passes the bifurcation, and a second guidewire is
positioned in the collateral conduit. Said 15 guidewres are positi&ﬂdﬂLﬂWL-
such a way as to follow an initial proximl section of path together and
second di¥PAN688Eti ons of path that diverge at said bifurcalFHHEYIIhr e
12). Next, a first endol unenal device, equipped with a 20 radially
expandabl e prosthesis, is fitted onto a proximal end of the second
guidewire, so that said second guidewzge is received in a guidew re |unen
of the 25 endol unenal device, through a distal guidewire port |ocated on

the tip of its el ated hqdy. Sajd first dol upenal device is .nserted
into 23 JCEP3BEACND FHAINS PETFRPOHPL 55645 O DLaRanesndG %1% ovi ng
t he proxingl and then the distal sections of path of the second guidewre
in order tOT JsfureatioR’ r &R afry Iparuiberd hedhedfdgurashel2cdfPat er al
conduit so that its proxinmal edge is 5 positioned near an ostiumof said
col | at er al 1ehdubeid bijurcazion 2 dcenprhdasl @ maihs conguife hdandat ed
so that said prosthesis is in its radially expanded condition and fixed
by pressure teolilatemsll aofndibtcdt| shaetabmowmhes oD ffogure wad)l ofxt,
sai d expansi on neans are withdrawn and the first endol unenal device is
Wi t hdr &wn themntaie: ssemduit 33. The abovementioned method comprises

the following steps:

A kit as described above, and in particular a kit
which comprises an endolumenal device having a distal
guidewire port loéated on a central portion of the

10 expansion means, is prepared.

Then, through a proximal section of the main
conduit, a first guidewire is positioned in the main
conduit so that it passes the bifurcation, and a second
guidewire is positioned in the c¢ollateral conduit. Said

15 guidewires are positioned in such a way as to follow an
initial proximal section of path together and second
distal sections of path that diverge at said bifurcation
{figure 12).

Next, a first endolumenal device, equipped with a

20 radially expandable prosthesis, is fitted onto a proximal
‘end of the second quidewire, so that said second
guidewire is received in a guidewire 1lumen of the
endolumenal device, through a distal guidewire port

located on the tip of its elongated body.

Said first endolumenal device is inserted into




gui dewire
devi ce equ

until it has been renoved fromthe conduits. A second endol
I pped with a 15 radially expandable prosthesis is fitted o

proxi mal  ®ad:Rhsyhe first guidewire so that said first gui b EBoori2964
nafirst guidewire lunmen through its distal guidewre pdr?
the tip of the endolunenal device. Said second endol unenal

recei ved
| ocat ed on
device is

fitted onto a 20 proximal end of the second guidewire so th
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|, device.i.s withdrawmm fromthe guidewires until it has bee

ééﬁ?ﬁ@et3h§uits.

Said expandable means are then activated so that
said prosthesis is in its radially expanded condition and
fixed by pressure to the wall of the collateral conduit
(figure 14).

Next, said expansion means are withdrawn and the
first endolumenal device is withdrawn from the second
guidewire until it has been removed from the conduits.

A second endolumenal device equipped with a
radially expandable prosthesis is fitted onto a proximal
end of the first guidewire so that said first guidewire
is received in a first guidewire lumen through its distal
guidewire port located on the tip of the endolumenal
device. Said second endolumenal device is fitted onto a
proximal end of the second guidewire so that said second
guidewire is received in a second guidewire lumen through
its distal guidewire port located on the portion of
elongated body that lies between a distal and a proximal
end of the expansion means.

Said endolumenal device is inserted into the main

lies

4
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at ed
second
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Further steps which nake it possible to adapt the 15 previously grafted
prostheses in order to cover the |I|esion conpletely are described begljoil A0 -

third endq) nal device without a prosthesis is fitted ont d
gui dew re?’é‘g@?"?k%m ng it to straddle the bifurcation so tkéqf/gﬁ@?@g{]
portion of the 20 expansi on neans enters the collateral conduit and a
proxi mal portion of the expansion neans is positioned in the main conduit.

The expansi on nmeans of the third devicé8are then activated so as to adapt
a portion of the prosthesis in 25 the main conduit facing the ostium or

cal Lot or al CEREE: SR (pEL, Blohg T ROCHRY apdetod Bk arhiBe.

fi 17¢). Sai i on . i t hd then_t t hi
Endol umendr e TEEoFe B A F1 OPERS SRR &G HRaFPACIRIARAY ha

been renoved from the cggg Its. By inflating the third endol unenal .device
(for exanPF¥ELSephalios&t ?ﬂ%?gﬁe oﬁﬂﬁthbﬁl y§aLer f8¥HST a?ﬁethe
bi furcation, the struts of the Erosthesis grafted in the nain conduit is
moul ded sodtbRli SuddewiiRisPPre P8 Jhe uRFEPRENGUESaHTE ol URERdUI+S
perfectly, and guarantees perfect coverage of the |lesion area (figure
17c). Al tepoditiengd psyvondultihd ifungattase(bigntegef) - di ameter or |arger
bore conduits it is possible to insert two balloon catheters. '
si mul t aneousl y, fi Thenexpendaplehameans of said second device are
‘activated so as to bring said prosthesis into its
radially expanded condition and fixed by pressure to the
wall of the main conduit and straddling the bifurcation
10 {figure 17a).

Finally said expansion means are withdrawn and
then the second endolumenal device is withdrawn from the
guidewires until it has been removed from the conduits.

Further steps which make it possible to adapt the

15 previously grafted prostheses in order to cover the
lesion completely are described below.

A third endolumenal device without a prosthesis
is fitted onto the second guidewire, positioning it to
straddle the bifurcation so that a distal portion of the

20 expansion means enters the collateral conduit and a
proximal portion of the expansion means is positioned in
the main conduit.

The expansion means of the third device are then

activated so as to adapt a portion of the prosthesis in

25 the main conduit facing the ostium or lateral window of




15 guidewires 24, 25, so that they are paired and straddle the UL 2004
bi furcation, one in the main conduit and the second partially in t#@
collateral conduit and partially in the min conduit. Sinultaneous
expansi on %@ 0/6f28¢ wo bal | oons shapes the prostheses so t hal AR ESEn and
f.orma 20 continuous support structure which covers the entire extension

of the lesion and creates, in the area of the bifurcation, a funnel-shaped
area which joins the main and the col bateral branches and pronotes
non-vortical fluid flom1in the conduits or vessels. 25 The stages of the

met hod desc ibed bove a2 3] 2004 V\D 1/ EPZ PCT/ 00/ 12964 -
30 be revERgedo? ?‘EFF? tthtéc’n’t_st f § 2B Cand Ctoffaferal
vessel. In view of the above procedures it is evident that the grafting of

a prosthesF%liﬁt?ﬁélnﬁPﬂdVé§séﬁlg?§ﬂn#1%9the pl ague 39 material to
obstruct the ostiumof the col|ateral vessel or vice versa (Figure 14).
Thanks to the facBaifaPXPafisiPn hBeRGi A& actbrirRym oabfle “hefvehtPon, the
application of a first prosthesis in a vessel is always carried out
| eavi ng a thivdd endalamienrall 0 davicsedondwbiladeawni from t Ebef FREOPLesence
in the ostiumof the sane of a barrier of plaque caused by "snow plow' or
"pl aques shighidagirei tnk$1t hér dfasy dedmasemoysst ditdmre the iowedwita.-the second
branch a device for the application of a second prosthesis. Using known
prior-art 15 devi ceg iinfikatmihgpads: bkhird cpetckenemiail ttevdaes| y £wirt h
example a balloon catheter for angioplasty) straddling
the bifurcation, the struts of the prosthesis grafted in
the main conduit is moulded so that it surrounds the
10° ostium of the collateral conduit perfectly, and
guarantees perfect coverage of the lesion area (figure
17c) . Alternmatively, particularly in the case of larger
diameter or larger bore conduits it is possible to insert
two balloon catheters simultaneously, fitting them on the
15 guidewires 24, 25, so that they are paired and straddle
the bifurcation, one in the main conduit and the second
partially in the collateral conduit and partially in the
main conduit. Simultaneous expansion of the two balloons
shapes the prostheses so that they match and form a
20 continuous support structure which covers the entire
extension of the lesion and creates, in the area of the
bifurcation, a funnel-shaped area which joins the main
and the collateral branches and promotes non-vortical

fluid flow in the conduits or vessels.

25 The stages of the method described above may also




two gui dewi res always present in the two branches of the bifurcatiorc},
because a second guidewire not positioned inside the prior-art devi & JUL 2004
woul d be externally jailed by the prosthesis and rendered unusable. In o
other wor d¥OB#04 h the prior-art device it is necessary toPEHERIEH2I6dsi ng .
only one guidewire per procedural stage. Wth the device according to the
I nvention, however, it is possible to effect the swft exchange of the
endol unmenal devi ce on gui dewi res whiclgmlways remain in situ, it 25 being
possi ble to withdraw t he endol unenal device froma 2 3 JUL 2004 WD 01160284
PCT/ EPOO/ 1%36@e-ve 1S C{/i rst ﬁEchh of tth bifurcation to reinsert the sane
device or a s&cond dsvi BFPhtadeldnd H'3% % hveReeendnd fhemt yheThe
steps for a t‘#r her .method for fitting 5 radially expandabl e prostheses to
the wal | s SPH-RECTHRIANGREbf conduits forming a " Y bifurcation' 35 are
descri bed bel ow. Said bifurcation conBri ses a proximal main conduit 36 and
a first and a secod® s¥eBHdLy &GSt apPo¥BnAWIeBIres6 ikhi t8 brabdenbf f
froma distal end of the 10 main conduit, formng between thema carina.
Sai d met ho&Pagonpresaratieing| Idni Ag Brepehesiki tims thescmabad wbsseli s
prepared, and in particular a kit conprising an endol unenal device fitted
with a di sshif§s ddwe rplpane 3dcaratental the alisstraictedgle 1bsafian of
prosthesis fitted on the expansion neans, and a second distal guidewre
port | ocat gdeatcaliatepabf vebsel or vice versa (Figure 14). Thanks

to the fact that, wusing the device according to the

invention,‘ the appliéat:ion of a first prosthesis in a

vessel is always carried out leaving a second guidewire

10 in a second branch, in spite of the presence in the
ostium of the same of a barrier of plaque caused by
“*snow-plow” or “plaque-shifting”. It is therefore always
possible to insert in the second branch a device for the
application of a second prosthesis. Using known prior—arﬁ

15 devices it is not possible to operate simultaneously with
two guidewires always present in the two branches of the
bifurcation, because a second guidewire not positioned
ingide the prior-art device would be externally jailed by
the prosthesis and rendered unusable. In other words,

20 with the prior-art device it is necessary to proceed
using only one guidewire per procedural stage. With the
device according to the invention, however, it is
possible to effect the swift exchange of the endolumenal

device on guidewires which always remain in situ, it

25 Dbeing possible to withdraw the endolumenal device from a




device, or apical port. Through the main conduit first guidewire is
positioned in the first secondary distal conduit and a 20 second ddLWémee

in the second secondary distal conduit, said guidew res bei | 1ioned so
as to fol &/\W@ﬁﬂ st proximal section of path together andp(g'é(ggﬁdﬂba?‘gt al
section of path that diverge after said bifurcation (figure 18). 25 A
first endol unenal device equipped with a 2 3 JUL 2004 WO 01/ 60284

PCT/ EPOO/ 12964 -- 32 radially expandddl e prosthesis is fitted onto a
proximal end of the first guidewire, so that said first guidewire is

recel ved i) A Oubdephe LEMLOT ik Andaldmens rggeé;%gaty Wokdde distal

guidewire port located at ' the 5 tipo onga I'Tst

endolunemﬂﬁfi\g(g%ig gitte nto.a . rgxigal gng of he.%%gon ui dewire
so that said-second ® gt deW r&™ Y5 Tetdi Ved“TR"a SEEBAE Hditde i d Tien
through its .dj.stal guidewire port |ocated near the prosthesis 10 distal
edge, jusFﬁ&%ﬁﬁ%Ythe prosthesis. Said first endol unenal device is inserted
into said conduits follow ng the proxinmal section of path wuntil, the
carina i s positionetf agdieR? therel dnghtEgrBEdymeiRgdne&Prt hd iditsing
gui dewi re port positioned near the 15 distal end of the expansi on neans
(figure 192digdily exgrerrrdrlaeapsoafrbeaesi viPedthe avwadds baihg S d
prosthesis into its radially expanded

branches of conduits forming a ‘Y bifurcation’ 35 are

described below. Said bifurcation comprises a proximal

main conduit 36 and a first and a second secondary distal

conduits 37, 38 which branch off from a distal end of the

10 main conduit, forming between them a carina. Said method
| comprises the following steps.

A kit as described above 1s prepared, and in
particular a kit comprising an endolumenal device fitted
with a distal guidewire port located near the distal edge

15 of a prosthesis fitted on the expansion means, and a
second distal guidewire port located at the tip of the
device, or apical port.

Through the main conduit first guidewire is
positioned in the first secondary distal conduit and a

20 second guidewire in the second secondary distal conduit,
said guidewires being positioned so as to follow a first
proximal section of path together and second distal
section of path that diverge after said bifurcation
(Eigure 18).

25 A first endolumenal device equipped with a




condition, fixed by pressure to the wall of the main conduit (figurze B0)20
20 Sai d expansion neans are withdrawn and the first endolunenal device is .

then with mthe guidewires. A second endol unenal deyi | pped
with a raékrvgl ’S?E{esgpandabl e prosthesis is fitted onto a proxi %&&@%hﬁg t he

first guidewire so that said guidewire is 25 received in a guidewire |unen-.
through its distal 7 3 JUL 1004 WO 01/60284 PCTI EPOQ 12964 - 33 guidewire
port located on the tip of said second32endol unenal device. Athird

endol unmenal device equipped with a radially expandabl e prosthesis is

fitted, atr&@§a§§g3ex§dﬂd§%¥§2ﬁf@%§ﬁé@ﬂg gl 1 | eyl Gern O 0,8

proxi mal end of the second guidewire so that sald second guidéwre TS

recei ved | gyl dew i ddiTen,  Brough 1G5 Qislal o, gl depire pard | ocated on

the tip of said third endolUnenal device. SeCo

dol dey; . si mul t Iy i ted into the mai dujt and
lia ‘atonge e vean Lo R SRIERERS ORERAE” sl e cePaR AL o ong

th iye distal ti f path of said gquid ,_until th
expans: on WELRES a4 TEOR | bRRGIRACAL S ISFHER BOFE: ptedi Bt ¥R and

second _secondary ,distal condujts, so that a proximal portion of the
¥i§ i

expansifon THRNS BoSTHORIREE ¥he carina. In

Said first endolumenal device is fitted onto a
proximal end of the second guidewire so that said second
guidewire is received in a second quidewire lumen through
its distal guidewire port located near the prosthesis

10_ distal edge, just beyond the prosthesis,
| Said first endolumenal device is inserted into
said conduits following the proximal section of path
unﬁil the carina is positioned against the elongated body
and near the distal guidewire port positioned near the
15 distal end of the expansion means (figure 19).

Said expandable means are aétivated so as to
bring said prosthesis into its radially expanded
condition, fixed by pressure to the wall of the main
conduit (figure 20).

20 Said expansion means are withdrawn and the first
endolumenal device is then withdrawn from the guidewires.

A second endoclumenal device equipped with a
radially expandable prosthesis is fitted onto a proximal
end of the first guidewire so that said guidewire is

25 received in a guidewire 1lumen through its distal




particular, care is taken to ensure that the proximal edge of bott{; tDe 00l
second and third prostheses is in 20 contact with the distal edge 1’ﬂJ \1(—.2
first prosthesis al ready positioned and expanded in the mai

(figure M9I/GH expansion means of said second and third PEE@J’F{W%I
devices are activated in order to bring the 25 respective prostheses into a
radi al | y expanded condition 2 3 JUL 2004 WO 01/ 60284 PCT/ EPO0/ 12964 - 34
fixed by pressure to the walls of sa &¥i+st and second distal conduits
(figure 22). Said expansion neans are withdrawmn and then the second and
third endolunenal devices are w .thdrawn fr,om 5 the guidew_.res until they
have been elg%/‘g’tf%r(ﬁﬁ’ﬁ%e i?Sﬁ&&l so(nfid:d}ee Z%’BP. TH aﬁ%i‘ig degseccrcfrb I on
shows how t he use of % J east two guidewire |unmens which extend at | east
partially &t el S WEDf the el ongated body nmakes it 10 possible to
fit the endolunmenal devjce sinultaneously on, K at least twp guidewires. In
thi s manner, once %E& F%gloéﬁ‘l“ﬁé’ﬁ edVRE heRFLIPREAt e# iR t R

branches of a bifurcation, (it will be possjble to insert and withdraw the
endol unena¥adicvi e erpansables: DEPESESSE ke f3thiedur caki oRho t9RRR ever
| oosing rapid access to all the branches already negotiated, i.e. reached

by gui dewiti®e apn tichepeopnds endolymgngle @eviee) e ong e nigigximal
uni nterrupted access or vascul ar -approach to all the
end of the second guidewire so that said second guidewire
is received in a guidewire Jlumen through its distal
! guidewire port located on +the tip of said third
endolumenal device.

10 - Said second and third endolumenal devices are
‘simultaneously inserted into the main conduit and slid
along the proximal section of path of the guidewires and
then along the respective distal sections of path of said
guidewires, until the expansion means are positioned in a

15 proximal portion of said first and second secondary
distal conduits, so that a proximal portion of the
expansion means is positioned near the carina. In
particular, care is taken to ensure that the proximal
edge of both the second and third prostheses is in

20 contact with the distal edge of the first prosthesis,
already positioned and expanded in the main lumen (figure
21) .

The expansion means of said second and third

endolumenal devices are activated in order to bring the

25 respective prostheses into a radially expanded condition




branches of the vascular systemon which it is necessary 20 to operate and
I n which a guidewire has been inserted or, in yet other words, ququmﬁ
device proposed it is no |onger necessary to break through the bafrier

pl aque 3®oWpeeikal which obstructs the ostium of the branct-B¥peo12964
"snow- pl ow' or "plaque shifting". 25 Thanks to the endol unenal device
according to the 7 3 JUL 2006 WO 01/ 60284 PCT/ EPO0O/ 12964 - 35 invention it
will also be possible to position accura%gl a first endovascul ar
prosthesis in the nmain vessel always preci se positioning and conpl ete
di stension or application of the prosthesis over the entire area of the 5
| esi on, thusfixedchbygpresgprobabol the ofalles sbfnesid didstavahdi Bg iRl
pitfalls of the known techni ques. Advantageously, the endol unenal device
proposed al | disstzkt cendul kexi(fiilgune @p) .modul arity in the application of

" the endol unenal prostheses. Thus, if the 10 expansion neans are

positioned. exactly saiad@mgﬂm binEHAGAERN WithErARASERE £ReHeRIHY
endol unmenal prostheses of exactly the correct | ength and dianeter for the

di mensi ons ofetbRd S QRN L Pfd darmgadmeesae! ade; bes E%%atmhcﬁy?ﬂﬁa@i—o?{ the

proxinmal and distal portions of 15 the expansion neans urt her

advant age, e&q@dg_‘ﬂj &JE[Pést tﬁp@@gygnhgggnste?e%ﬁmpegfmﬁl t%or Hy af t

a nunber of menal prostheses 0o ptirmal dramne | engt t he

anat ony of t@Snﬂ&ﬂ@Se?fxgﬁ%ﬁli }Qranch

The above description shows how the use of at
least two guidewire lumens which extend at least
partially along the inside of the elongated body makes it

10 possible to fit the endolumenal device simultaneously on
at least two guidewires. In this manner, once at least
two guidewires héve been inserted in the branches of a
bifurcation, it will be possible to insert and withdraw
the endolumenal device from Va first branch of the

15 bifurcation without ever loosing rapid access to all the
branches already negotiated, i.e. reached by guidewires.
In other words, it will be possible to maintain
uninterrupted access or vascular approach to all the
branches of the vascular system on which it is necessary

20 to operate and in which a guidewire has been inserted or,
in yet other words, using the device proposed it is no
longer necessary to break through the barrier of plaque
39 material which obstructs the ostium of the branch by
“snow-plow” or “plague-shifting”

25 Thanks to the endolumenal device according to the




20 When expansion neans fitted to the endol unenal prostheses areyhpu}hgmn
col | apsed position, the device according to the invention is of red ée
transverse bulk, naking it possible to reach peripheral branches extrenely
easily an¥WQ M@0y (trackability). 25 Together with the verBGEFEPPHIZI64
application of Z 3 JUL 2004 WO 01/ 60284 PCT/ EP00/ 12964 - 36 prostheses
adapted to different branches of the bifurcation, the device proposed al so
makes it possible to join prostheses3sor, in other words, it allows total
coverage of the damaged area, avoiding prolapse of 5 atheromatous materi al
and reduci,ng the prqbability of re- stenpsis. A further advantage _derives
Yentien LY

fromthe f3 1&g | RNEREPLRelh? ROBEE PRI AGCHEALEL Y

i nvention, _the geonmetry of the prosthesis is not distorted_and the 10

vascul ar andtsFf eadoraRcHAE BFOTOReFESt indrhe opeinnvesselhalyiayst hesi s

i's inevitable when endol umenal devices according to the prior art are

used. ObvWagdl ypresiisgt | @S HiPingddrrd onsorplerat fisteasdpnbedrabove

and illustrated may be envisaged. 15 Alternatively to a balloon with rigid
wal |'s theppfldlcasd conicd tthhe qardrthesbodyvénrthasentioa anes tife tHeumen of

a vessel, as described above, it is possible to envisage the use of a

conpl i &nt lesiext, erdiud erdditbng. tBeh@rgbedsililty wff | a¢+ stenasés 20d t he

catheter of the type descri bed above,
avoiding the pitfalls of the known techniques.

Advantageously, the endolumenal device proposed
allows extreme flexibility and modularity in the
application of the endolumenal prostheses. Thus, if the

10 ©° expansion means are positioned. exactly straddling the
bifurcation it 1is possible to deploy endolumenal
prostheses of exactly the correct length and diameter for
the dimensions of the segment of damaged vessel to be
treated, by means of the proximal and distal portions of

15 the expansion means.

With further advantage, each portion of the
expansion means makes it possible to graft a number of
endolumenal prostheses of optimal diameter and length for
the anatomy of the damaged vascular branch.

20 When expansion means fitted to the endolumenal
prostheses are in the collapsed position, the device
according to the invention is of reduced transverse bulk,
making it possible to reach peripheral branches extremely

easily and rapidly (trackability).

25 Together with the versatility of application of




"singl e-operator rapid exchange" or "nonorail", may alternatively be of
the "over-the--wire" type, that is wth opening of the proxinalﬁgfiﬂ?wgfe _
| unens at the proxinmal end of the elongated body; 25 - one of t é ast
two gui dewvoelr/koezsens may 2 3 JUL 2004 WO 01/ 60284 PCT/ EPOO/ 1894 roo/B2664 ’
al ways be occupied by a guidewire and may be inserted in the conduit, or
vessel, together with the endol unenal device. Preferably, in this case the.
guidewire is fastened to or an integr?% part of the elongated body of 5

t he endol unenal device, for exanple extending fromthe apical portion of
this (fixed-wire") . - the catheter may al so be of the perfusion balloon
type i n wkPEPSphesages adappedvi ded f dirfferent fllmyvamndtesst hespal ltaen is
inflated: these provide 10 comruni cati on between the portions of el ongated

body abouei famdcéeiow, t ltheex@gansteon prewisddassagemadkes the Joleadbid the
body to prevent tenporary occlusion of the vessel during the application

of the proséhgsin gidddesésf| ati oArofother babkaan) 1t15110Whe total
endovascul ar prosthesis may be nodul ar. For exanple it is possible to

provide a cevéfsgef BEOSthesedlamdigeir! LHedIPt €490989n8 SELbLERpYe S&IE
| engt hs which the operator can crinp to the proximal ™ and dlsF%I portions

of the expansioafBalSmabBliiRg M RdueiB) Vehd exiBhen et 1 90 Jen 4-her

words, making it possible to adapt the
stenosis.

A further advantage derives from the fact that,
using the endolumenal device a;cor@ing to the invention,
the geometry of the prosthesis is not distorted and the

10 vascular anétomy is respected. In contrast, distortion of
"the prosthesis 1is inevitable when endolumenal devices
according to the prior art are used.

Obviously, variations and/or additions to what is
described above and illustrated may be envisaged.

15 Alternatively to a balloon with rigid walls
threefolded ontc the catheter body for insertion into the
lumen of a vessel, as described above, it is possible to
envisage the use of a compliant or extensible balloon.

Other possible variations are:

20 - the catheter of the type described above,
*single-operator rapid exchange” or ‘“monorail”, may
alternatively be of the “over-the-wire” type, that 1is
with opening of the proximal guidewire lumens at the

proximal end of the elongated body;

25 - one of the at least two guidewire lumens may




prosthesis perfectly to the pathol ogical requirements of the nnnsgh | I n
other words, to the size of the |lesion and the bore of the | umed oWkt
vessel on which it is necessary to operate. 25 As an alternative to the
above desdYOPpvelask 2 3 JUL 2084 WO 01/ 60284 PCT/ EPO0/ 12964 PCE&PW0/12964
illustrated by figures 3 and 8, at |east one portion of said at |least a
couple of guidewire lunens 12, 13 forns a single guidewire |lunmen (figures
28, 29, 30, 33 and 34). In a further.qujalion of the invention, a 5
guidewire |unen 13 have distal ports 15 | ocated near the proximl end of

t he expan5| n neans, 5. Instead of the _enbodinent illustrated, for

exanpl e, i AFRYS &8 ?%u%ledtlﬂlé 8| GNgsiest IS0 dynd gnayl the hedsextechalty to

t he wal | of the balloon. 10 In a further enbodi nent of the invention, said
expansi on ﬁ@&nsc%¥6u6%5|gﬁédvﬁ§sﬁdhd §O§§theeprWUnngheprendbésmmananea
radially folded position and release it in a controlled manner so that it
takes up adexdcel-ly Prefearrded’ posini othiSai dameparttieon gepdswipel udes a
sheath 15 designed to receive in a sheath |unmen said sel f-expandi ng

prost hesi s fasgegedhéat o am atvbegagtopalry e adaptelbidat&@nbbakl @ manner
froma first constricted position in which the self-expanding prosthesis

i s confd netthen ewiclunhaemeh devtile,s hea‘rh,e}idm;ﬂ.éeéﬁﬂénaﬁhﬁasppo@osciﬂé on, in

20 which said prosthesis is released fromsaid | unen of t sheath so that
sai d prost hedicali poradionl lof furges (OF DeédOwire”) .
- the catheter may also be of the perfusion
{ balloon type in which passages are provided for fluid
flow when the balloon is inflated: these provide

10 communication between the portions of elongated body
above and below the expansion means (passages for the
blood in the body to pre§ent temporary occlusion of the
vessel during the application of the prosthesis and the
inflation of the balloon).

15 ~ The endovascular prosthesis may be modular. For
example it is possible to provide a series of prostheses
of set diameters and a series of set lengths which the
operator can crimp to the proximal and distal portions of
the expansion means, making them extremely flexible or,

20 in other words, making it possible to adapt the
prosthesis perfectly to the pathological reguirements of
the moment, or in other words, to the size of the lesion
and the bore of the lumen of the vessel on which it is

necessary to operate.

25 As an alternative to the above description,




itself into the radially expanded condition. Such a device can b@3 JUL 2004
advant ageously used in the artificial conduits of bionedical equipnent
that connects 25 up to the patient's body. For exanple, a device of the 2
3 JuL 200¥COAY%93§460284 PCT/ EPO0/ 12964 - 39 type descri bed REGEPISAI6He

used for transporting, positioning and deploying an elenment for the repair’'-

of the walls of a conduit accidentally damaged during the use of the
abovenenti oned machi nery. 5 Advant ageousl3g 4 he endol unenal device 1
conprises at least a guidewire lunmen 12 or 13 extended conpletely inside

the el ongat eq 19Qdy- 12+ t fggéﬁggsaq%%g%ggﬁé é&gdgg%gﬁeéﬁgortion of the

expansion neans 1s entire ocrate qth oF der

to expand said:prQst is exclusively_fromone side with respect to the
el ongat ed boggfga% mgaﬁikﬁ c?%P}%aég Frideyinm SHMEnExganddd e a

portion the gthea side of, th elongg%ed body. According to one -enbodi nent,
the side of FAEI s INGTRYHT pbFLFBReEs48ci dPed3Po BRe a0hak) on

means and free from_said expanded active portion, or free side, is
provided with a fissdfe 00 fgmwe V%Flagapnzi A§ athei staventiidaw reaport
15 of the at least a guidewire lunen 12, 13. It is furthernore

advant agebus I3A¥Are Aomansl? ehave 4 shaleparttedl Hel acshethaatistghe end
and the proximal end of the el ongated body portion associated to the
expansi on neRA®xEmal] grdsof7 tiss empaBslion means, 5. Instead of the

embodiment illustrated, for example, in Figures 2 or 3,
the elongated body is attached externally to the wall of
the balloon.

10 In a further embodiment of the invention, said
expansion means éfe designed to hold a self-expanding
prosthesis in a radially folded position énd release it
in a controlled manner so that it takes up a radially
expanded position. Said expansicin means include a sheath

15 designed to receive in a sheath lumen said self-expanding
prosthesis. Said sheath can advantagecusly be adapted in
controlled manner from a first constricted position in
which the self-expanding prosthesis is confined iﬁ said
lumen of the sheath, to a second released position, in

20 which said prosthesis is released from said lumen of the
sheath so that said prosthesis is radially free, to bring
itself into the radially expanded condition.

Such a device can be advantageously used in the
artificial conduits of biomedical equipment that connects

25 up to the patient’s body. For example, 'a device of the




Preferably, the side of the el ongated body associated to the expangPPZT%
nmeans 5 and free fromthe 25 expanded expansi on neans conprises a wa 5
that 7 3 JUL 2004 WO 01/60284 PCT/ EPO0/ 12964 40 partially binds saig at
| east a gWQRMIORE | unen 12,13. Said wall 105 is suitabl e forTUEEPHY Bbr ed
hy a guidewire end 106, for exanple the proximal end, in order to slip
said guidewire 24 through the bored portion of the wall 5 105 (Fig. 40).
According to a further enbodinment, thesat-least a guidewire |lunmen 12
and/or 13 of the tracking neans has a plurality of distal guidewire ports
14, 15, 15x, 1511, 15%}1 151V and/ or. 15V 15", 15¥11 15"', 151x, 15X,

15X1, 10 15508, desauiPed 53P0VEpaLaR off alMSifg s&F o TRFRRSF bR 2
(figures 31, 32, 33, 34, 35 and 36&. Preferably, the quidew re tracking
means 11 Rewrieelna grdr 4srioBiiguicdevk %m%%ﬁgrl -he 13epair L 137151
ssociated to each_of said distal 15 guidewire _ports 14, 15,151, 1511, 15111,
151V (figues 9ellgopf agwandyidoudcgidendaddy) danaged gurdd® rebfunmen 12
and/or 13 has a distal guidewire port 14, or apical port, at the tip of
sai d di st atsenef pohre | dpoBenenthenedorgabademyody 2 (figures 31, 32, 33, 34,
35 and 36). 20 Wth further advantage, a first guidewire lunmen 12

associ & ed. to sai d Ajvantageously,is phevi deddphumeral hodjewhdea skcond
guidewire lunen 13 is associated to a
comprises at least a guidewire lumen 12 or 13 extended

.completely inside the elongated body 2.
! With further advantage, the active portion of the
expansion means is entirely associated to.the elongated
10. body in order to expand said prosthesis exclusively from
one side with respect to the elongated body, and in order
to leave free from said expanded active portion the other
side of the elongated body.
According to one embodiment, the side of the
15 elongated body portion associated to the expansion means
and free from said expanded active portion, or free side,
is provided with a fissure 100 suitable for realizing a
distal guidewire port 15 of the at least a guidewire
lumen 12, 13. It is furthermore advantageous for said
20 fissure 100 to be extended between the distal end and the
proximal end of the elongated body portion associated to
the expansion means 5 {(figures 37, 38 and 39).
Preferably, the side of the elongated body
associated to the expansion means S5 and free from the

25 expanded expansion means comprises a wall 105 that




plurality of distal guidewire ports 15,151, 1511, 15111, 151V; 15V 15Vl V]I
VITT I X X Xl X11 X111 XIv ,15 ,15 ,15 ,15 ,15 ,15 ,15 15, or sidey 28 2006 -
ports, provided on a side of the elongated body opposite 23JUL 2004 WO
01/ 60284 WGTi&#289/ 12964 41 the expansion neans (figures 35pamviEPB)2964As an
extrenely advantageous alternative, a single guidewire [unmen 12, 13 ‘
associated to said apical port 14 is provided in the body and is al so
associated to 5 a plurality of distal gui,dewire ports

15, 15x, 1511, 15xxx, 15"; 15, 15Vx15v1115V1l 1151x, 15x, 15X1, 15x11 151111, 15x1, or
side ports, provided on a side of_ the elongated body opposed to the

expansi on neRRELLRLYYr 21 mEs af@igh) at 1depsta 4 ugnhdewizeg alioanofla He -

i nvention, the at |east a guidewire lunmen 13 has a distal guidew re port
15 near a dfsidl wedd Gf0X hes egpahabde MeanddincAdamedgepusl wuitdheriate

| east a guidewire lunen 13 has at |east a distal port 15,15=, 1511, 151==,
15N, 15V, 15&4d 19615\kiy 1é¥amblel e Ipdodtmd]l 4hdx1,itbxsdder18X1\sliip a
portion of the elongated body 2 that |ies between a distal end and a

proxi mal endsaidt heiekpains opa MedIHUTh |théd botblebordiiod i ofn ehe! Ra11
I nvention, the endolunenal device can be advantageously used in order to
5 105 {(Fig. 40).
According to a further embodiment, the at least a
guidewire lumen 12 and/or 13 of the tracking means has a
plurality of distal guidewire ports 14, 15,
15%,15™, 15 157 and/or 15Y,15'7,15Y7T, 15V 157X 15X 15X,

10 15%T,18% 18V gpaced out along said elongated body 2

| (figures 31, 32, 33, 34, 35 and 36).

Preferably, the. guidewire tracking means 11
comprises a ~ plurality of guidewire lumens 12,
13,13%,13%,13™  ggociated to each of said distal

‘15 guidewire ports 14,15,15% 15,15, 15V (figqures 31, 32).

Advantageously, the at least a. guidewire lumen 12
and/or 13 has a distal guidewire port 14, or apical port,
at the tip of said distal end portion 3 of the elongated
body 2 (figures 31, 32, 33, 34, 35 and 36).

20 With further advantage, a first guidewire lumen
12 associated to said apical port 14 is provided in the
body and a second guidewire lumen 13 is associated to a
plurality of distal guidewire ports 15,15%,15%, 15, 15%;

15Y,15"%,15VEE, 15VIEL 157X 35% 15%T, 15¥T 3g¥III 45XV or  gside

25 ports, provided on a side of the elongated body opposite



20 inmprove maneuvrability and clinical efficacy of sone enbolizatign
contai nnent devices (ECD) during coronary angioplasty and stentin§3JUL2mL
Actual ly, a frequent conplication of these procedures is thgsghof3bdsed
"no- f | ow WRIAGMSEAoN", 25 consisting of inpairment of the blood to flow
down to the Z 3 JUL 2004 WO 01/60284 PCT/ EPOO/ 12964 - 42 distal vessels,
even though the obstruction has been renpoved. This calamtous event is
mai nly caused by the distal enbolizat#ilor of the thronbus debris, and
arterial 5 spasnms induced by some vaso-constrictive substances released

into the %k%goﬁj st r%;rargﬁn%aatﬁ?gsggié/@ glﬁq dciélfr‘ol I ng and conpression

during bal ents are frequent when treating recent

coronary occlusions in acute ocardi al, infarction, treating

.coronary Iesions\ﬁ%r1%&giSﬁFggﬂ?iyevﬁ&ﬁﬁﬂgﬁ%e%P hr%%%%%gﬁn ﬁ?h tﬁg | umen

as in unstable angina. Therefore; in ifurcatea_lesio
[

diti .
treatnentFHﬂﬁi%ﬂiﬁ%@%ﬂlﬁévﬂ8@qﬁquﬁiﬁg %%%gglég e MY 29h 8§lc£l'

tion in the
Situations as described here_ follow ng. Nbs% ECD iurrentlé.inegﬁ take the
form of apowcd4udin@invidesd Imothe iRy avg)1s,plgP 3SFIEREE d or
an unbrel | a-shaped device 101 (figure _42c), which | )

5 a plurality of dista quidewire ports

15,15%, 15%, 1577, 15%; 157, 15", 15V%F, 15V 157, 15%, 15%F,15%%F,
15¥% 15¥Y  or side ports,‘ provided on a side of the
{ elongated body opposed to thg-expansiop_mgansr(figures 33
and 34).
i0 - In a further variation of the invention, the at
least a quidewire lumen 13 has a distal guidewire port 15
near a distal end of the expansion means 5.
Advantageously, the at least a guidewire lumen 13
has at least a distal port 1s,15%,15%,157%,15%;15%,15",
15  18YF* 15VIIT 157X qgX, 15%F, 1577, 15% 15%Y in a portion of
the elongated body 2 that lies between a distal end and a
proximal end of ﬁhe expansion means 5.
In a further wvariation of the invention, the
endolumenal device can be advantageously used in order to
20 improve maneuvrability and clinical - efficacy of some
embolization containment devices (ECD) during coronary
angioplasty and stenting.
Actually, a frequent complication of these
procedures is the so called “no-flow phenomenon”,

25 consisting of impairment of the blood to flow down to the



20 necessarily blocks the flow distally of debris, and substances which

can cause vasospasns. An exanpl e of such application is described Mt 2ghe
foll owing steps: Step |- a conventional guidewire (cGN 24 is 25 advanced
beyond t heoogeizesi on as a "trailblazer” for the ?_ 3 JUL 20¢Zr/¥»0N2960284
PCT/ EPO0/ 12964 43 ECD 101. In fact, these devices have | ess maneuvrability-.
and are nore fragile than cGN 24 and, therefore, can't be used to bare,

and to cross an occlusive thronbus (fiquyg 41). 5 Step 2- the ECD 101 is
positioned as proxinmal as possible, but sufficiently distant to permt the
entrapnent of ,the_enbolic_material and to all ow easy handling and

posi ti oni ng 8L55adt eviesaelbver §Veist BRpuahd the nahstrugtsien ddmey hesrn

Furt hernore, positioning nmust 10 be without excessive advancenent of the
ECD whi ch wotemoyedew enbolic material to escape into |ateral branches 34,

I f positioned beyond vessel bifurcations. Step 3- the ECD 101 is activated
(i.e., the "unbrell ahiiss optamdtoust hevéhal |onmainlilat edhsedl tiey e
which the cGWis withdrawn, in order to avoid its jailing between the stent

and the vessélisvall exdcdri=diteidn €€pkoynBbrdidu@lider?es; 2hAP Atexrial
conventional stent-delivery systemis advanced using the ECD 101 as a
gui dewi r & (f spaERs43)indifed ePby-  Idifnes Copf sdlebdye ¥i SYBHEM ishddHdftesd
released into the blood stream because of the plaque
crumbling and compression during balloon inflation.
- These events are frequent when treating recent
coronary occlusions in acute myocardial infarction, or
}0 when treating coronary lesions with angiographic
evidence of a thrombus within the lumen, as in unstable
angina. |
Therefore, in addition t¢ bifurcated lesion
treatment, the proposed device will find large scale
15 application in the =situations as described here
following.
Most ECD currently in use take the form of an
occluding balloon 102 {figure 42b), or of a basket-shaped
or aﬁ umbrella-shaped device 101 (figure 42¢), which

20 necessarily blocks the flow distally of debris, and

substances which can cause vasospasms.

An example of such application is described with
the following steps:
Step 1- a conventional guidewire (cGW) 24 is

25 advanced beyond the occlusion as a “trailblazer” for the




and the stent deployed (figure 44). Step 6- debris and vasospastig

subst ances, released during the scenting procedure, and entrapp JQyzmy'he
ECD, are renoved: with suction using a dedicated 25 probe which has been
advanced wotdilsoiss i S contiguous with 2 3 J UL 2004 WD 01/RsppBR00/12964
PCT/ EPOO/ 12964 - 44 the occlusive "balloon", or withdrawmn within the
"unbrella", after its closure (figure 45). As clearly described, this
techni que presents some drawbacks: 5,44 ECD 101, used as guidewire, give

| ow support to the delivery systens especially when they are positioned
very proximally; -- a guidewire 24 repositioning could be needed after the
stent depEaPertl betmutacof phesed@ayicamphavat 1658 MapelyF@blddty

di ssections) or in order to treat other |esions which cone to |ight only
af t er t hewnridhs deeaibree-f e t i sc@W oz édang, t shesefpme , avanddn e
hazardous and unsuccessful. Therefore, leaving the guidewre 24 for the
15 durati xedf tdepdresedtide tuodrhare gt ebechbs bve Athrofmbulsi S fiigwasi |y
performed with the proposed device 1 which allows to ride both a cGW 24
(representggd with a broken line in figures 43, 44 and 45) and a ECD 101
or 102 simultaneously, utilizing the apical port 14 20 and a l|lateral or

side pgrt 15 provi%%— ac gk decof 1bheisebergat ededodu sopridyd mexdpaasi on
nmeans (figures 35 ).

possible, but sufficiently distant to permit the

entrapment of the embolic material and to allow easy
handling and positioning of a stent-delivery system, and
finally, stent deployment. Furthermore, positioning must
10 ' be without excessive advancement of the ECD which would
| allow embolic matefial to escape into lateral branches
34, if positioned beyond vessel bifurcations.
Step 3- the ECD 101 is activated (i.e., the
“umbrella” is opened or the "balloon” inflated}), after
15 which the cGW is withdrawn, in order to avoid its jailing
between the stent and the vessel wall after stent
deployment (figure 42a).
Step 4- a conventional stent-delivery system is
advanced using the ECD 101 as a guidewire (figure 43).
20 Step 5- the stent-delivery system is inflated
and the stent deployed (figure 44).
Step 6- debris and vasospastic substances,
released during the stenting procedure, and entrapped by
the ECD, are removed: with suction using a dedicated

25 probe which has been advanced until it is contiguous with



Therefore, we can Ieave a distally p05|t|oned cGW 24 for the duration.
the procedure, as an "auxiliary wire" to give nore support to th q@%&wgry¢
25 system and to avoid re-crossing the scented lesion, Z 3 JUL 20 l -
01/ 60284 WRLTY/46290/ 12964 - 45 - should this become necessar ZCITEP®/128@posed
device also offers a significant «clinical advantage in the treatnment of a -
thronmbotic occlusion involving the ostiumof a branch, or just 5 proxinal
to a vessel bifurcation (very frequent_.cages), as shown in the follow ng
steps: Step 1 - the occlusion is crossed using a cGN24 as a "trail bl azer”
(Figure 46); Ste 2 - a first ECD_101 is advanced into a first 10 branch
37 (Fig. 47)t %teﬁcgluﬁiﬁ%conéaﬁéBQRﬁs|s°§dvamﬁhﬁ¥ﬁW@ a Widdeomd tsheench
38, and both ECD are activated after the cGW24 withdrawal (Fig. 48); step
4 -- the propusexeltaht - déEpvedysdedicsare i (£igqueaddB@inced and positi oned
wi th the sinultaneous use of both ECD s as guidewires (Fig. 49); step 5 -
the stent is depl oyelisandlehrlyesdescrphedncythnd thechhqueflpwemﬁsﬁnged
(Fig. 50); step 6 -- the debris and any substance rel eased 20 during the
procedure, eswmappeawbyckbe 2 ECD s, are finally renoved (Fig. 51).
Further clinical condition, where the device is
5 - ECD 101, used as guidewire, give low support to the
delivery systems especially when they are positioned
very proximally;
- a guidewire 24 repositioning could be needed after the
stent deployment because of procedural complications
10 (such as dissections) or in order to treat other
lesions which come to light only after they has been re-
opened. This procedure takes time and can be hazardous
and unsuccessful.
Therefore, leaving the guidewire 24 for the
15 duration of the procedure would be preferable.
All of this is easily performed with the proposed
device 1 which allows to ride both a ¢GW 24 (represented
with a broken line in figures 43, 44 and 45) and a ECD
101 or 102 simultaneously, utilizing the apical port 14
20 and a lateral or side port 15 provided on a side of the
elongated body of the expansion means 5 (figures 35,36).
Therefore, we can leave a distally positioned
¢cGW 24 for the duration of the procedure, as an

“*auxiliary wire” to give more support to the delivery

25 system and to avoid re-crossing the stented lesion,



extrenely useful, is in an ostial lesion at the origin of the right
coronary artery or a saphenous graft. In this 25 case the engagenE?g g%z@k
gui decat heter 103 is inpossible 2 3 JUL 2004 WD 01/60284 PCT/ EPQQ % -
46 due tWOOKEO2B&rrowi ng of the |umen. Therefore the gui dBCAMEPRF*103 is
positioned free in the mddle of the aortic |unen, opposite the ostium
where there are a continual cardiac-cycle related novenents of both the 5
gui decat heter 103 and the delivery sy®iem 1. In such circunstances the
stent positioning and deploynment, using the known devices, is necessarily

| mpr eci se qggH$ay jnmproperly be inplanted, or may be the cause of failure
of the pﬁgb e.h%%?b%$#%% ??ﬁ%gggfﬁése 10. clinical situations are
referred to surgeon, for aorto-_ cqronary bggassf rafting..LkiJ'fgrEkthe
proposed device 1TRIF PEPRSSD)| eVEEeaiFiFR &G R FAdS Brf #EC and
depl oynment_. The _ proposed nethod conprises: positioning of a firsf 15
gui dewi r chimigal hea%'%%té%%%l v’e%se‘f-gguitc%ﬁ FRE f ict’tni & ?'l"hrtcﬁ‘@:'%'ﬁ'%al por t
14 of a proposed device guidewire |unen; then posjitioning of a second
gui dewi r ec@Bltsbeni ninvelvirgt itthe uRSF i A t AngPsarelfrer gll'¥®hire in a
proposed devi ce side port 15II",M£USt proximal to a stent 20 6 crinped down
on thé deprosimatysbtem vesseli Pikyrcakionpr dyesyd fremueat) tageHL, advanced
in the right coronary artery until the energing second guidew re 25 bl ocks
the deliasrgheyst 2m whehfohéopiog wilepstge of the stent 6
Step 1 - the occlusion is crossed using a cGW 24
i as a “trailblazer” (Figure 46);
Step 2 - a first ECD 101 is advanced into a first
10 branch 37 (Fig. 47);
step 3 - a second ECD 101 is advanced into a
second branch 38, and both ECD are activated after the
CGW 24 withdrawal (Fig. 48);
step 4 - the proposed stent-delivery device 1 is
15 advanced and positioned with the simultaneous use of both
ECD’'s as guidewires (Fig. 49);
step 5 - the stent is deployed and the vessel
patency and the blood flow restored (Fig. 50};
step 6§ - the debris and any substance released
20 during the procedure, entrapped by the 2 ECD’'s, are
finally removed (Fig. 51).
Further clinical condition, where the device is
extremely useful, is in an ostial lesion at the origin of

the right coronary artery or a saphenous graft. In this

25 case the engagement of a guidecatheter 103 is impossible



perfectly aligned with the aortic wall. By maintaining a 25 constant, even
push until the stent delivery system?2 3 Jul 2004 WO 01/ 60294 773 JuL 2004
PCT/ EPOO/ 12964 - 47 - (balloon) is activated (inflated), it is possible to
attain a NGHE2¥ositioning within the ostial |esion and, tﬂ@’g?‘wl@? % he
proper deploynment of a stent. A further nethod of enploynent of the
proposed 5 device is in the stenting of bifurcated | esions, where the
proposed device 1 allows the operator g i-nplant sinultaneously two stents
62 and 621, perfectly flanked wth their proximl edges on the sane |evel,
utilizing 3 known "V'! or "Kkissing" technique. 10 After_having positioned
gui dewi r es@%, 58 i Ahthe NIEEPELEFveObr a s Wimehy 3%?3531‘{8%’?1 dhtiew re
24 is fitted_ in a first device through its_apical port 14. The sane
gui dewi re S%idgcanbedevi dO3t HroRAFHEIeR bere ixxake Bigdigaick Fhte
stent, and the first 15 device is then advanced in the first branch 37°
(figure 53prticsebwmenguiermesites the r oséilved | wharsecopgreded¥ee a hr ough
its apical port 14. The first guidewire 24, received in the first device,
i s subsequeontinfiait edag2dian-cycleecondatdedi crovémenygd ief shateh pdihe 15X2"
proximal to the stent (figure 54). This second device is then advanced
until % iguidechohetiesalllon’ aridcidesl débivety systeempolt 15X1V arrives at
vessel bifurcation, where the two guidewires 24, 25

In such circumstances the stent positioning and

4

deployment, using the known devices, 1is necessarily
imprecise and may improperly be implanted, or may be the
cause of failure of the procedure. So, often times, these

10: clinical situations are referred to surgeon for aorto-
coronary bypass grafting.

Utilising the proposed device 1, it is possible
to attain a precise positioning and deployment. The
proposed method comprises: positioning of a first

15 guidewire 24 in the diseased vessel suitable to fit it in
the apical port 14 of a proposed device guidewire lumen;
then positioning of a second guidewire 25 free in the
aortic lumen and fitting said free guidewire 1in a
proposed device side port 15V, just proximal to a stent

20 6 crimped down on the delivery system. In this way, the
proposed device 1 can be advanced in the right coronary
artery until the emerging second guidewire 25 blocks the
delivery system with the proximal edge of the stent 6
perfectly aligned with the aortic wall. By maintaining a

25 constant, even push until the stent delivery system



25 diverge. Wth a gentle pulling back of the first device, 2 3 JU 2004700
01/ 60284 PCT/ EPO0O/ 12964 - 48 the respective side ports 15X1V will be

perfectly aligned and held in position by the first guidewire 24, which
exits tReghikmks device and re-enters the second device. | RCTHEROAEIS t he
stents 61 and 6 r, nounted on two 5 devices wll necessarily be positioned
with the proximal stent edges at the sane level and wwth a conplete
coverage of the vascular "carina" betwe the two branches (Fig. 55).
Contrary to the "V' and "kissing" technique used 10 with traditional
bal | oons, the proposed device allows an "automatic" and precise

posi tioni ng{bhlpaoneéd isendstivatveddi hnfbpred] matitonss opoigdtblene taf t he
two delivery systens is dislodged by the other during inflation of the

Jbal | oons. 13tthenpropesed agidmic idnideplwitiein tise cxdt bakl Yesébhi areht
particularly if enployed subsequently a prelimnary deploynment of a stent
6 in the pag@eirefes®e! thd gmogﬁﬁﬂé@domﬂﬁmﬁiétﬁ@aﬁt on, or inplanting in
the two branches dedicated stents havi ng proxi mal -angl ed 20 edges. In this

way the coverage of z hgyl-e868N rcthddPHEV abhp lB4RIedit Jo 8V eil e ppirdpcofed he
stents, and with a conplete coverage of the plaque (figure 55). It is a

further édvg%ﬁ% that jhhe s ogeesd indevbeephatrkheeROSEPidhsy Wha ate

in a controlle 25 manner along its longitudinal axis. In this way it is
the proposed device 1 allows the operator to Iimplant
simultaneously two stents &' and 6%, perfectly flanked
with their proximal edges on the same level, utilizing a
known *V” or “kissing” technique.

10 After having positioned guidewires 24, 25 in the
respective branchés 37 and 38, a first guidewire 24 is
fitted in a first device through its apical port 14.

The same guidewire exits the device through a
side port 15V, proximal to the stent, and the first

15 device is then advanced in the first branch 37 (figure
53}.

A second guidewire 25 ié received in a second
device through its apical port 14. The first guidewire
24, received in the first device, is subsequently fitted

20 in the second device through its side port 15" proximal
to the stent (figure 54).

This second device is then advanced until it is
vautomatically” blocked when its side port 15 arrives

at vessel bifurcation, where the two guidewires 24, 25

25 diverge. With a gentle pulling back of the first device,



Z 3 JUL 2004 WO 01/60284 PCT/ EPOO/ 12964 -- 49 possible to properly orient
and deploy stents. Thus, even without a bifurcated lesion, with a 23 JUL 2004 -
guidewire 24 previously deployed in a side-branch (i.e. in a septal or

di agonal Wwoangbpe4it is possible to inplant dedicated 5 stenPGT/E®8V/ A

vari able structures along their circunference (i.e.: struts 104, 105 of
variable widths or with different drug coatings 106, and cells, wth
different diameter or dinmensions, provided in different region of the
stent) thereby allowing a specific 10 tr tment of selected areas in a
single lesion. A person skilled in the art could make numerous changes and
adapt ati ons thet hegpedfterveds pdbogiorer 1H* tigl Bride| peefielctdeyi£kigned
descri bed above or substitute elenents with others functionally

equi val ent, iandorkeIdt dnlSpoeeticantbpgene apdrspegufidewiaai penenysich
without however departing fromthe scope of the followng clains. 2 3 JUL

2004 W01/ 60284 tRCHHPQY st96devi®l an8lAbMEntdrsFRdal WaROMa Gk L& (1) for

delivering and depl oyi ng an endol unenal expandabl e prosthesis (6) at a

bi furcation provided p tdhas 'y, COAdULEARE BT é&@sgna ﬁé&ﬁﬁéﬁmﬁﬁytwo
conduit, conprising: - an elongafed body ?2% having a proxi mal
5 devices will necessarily be positioned with the proximal
steﬁt edges at the same level and with a complete
coverage of the wvascular *“carina® between the two
branches (Fig. 55).
Contrary to the *V" and *kissing” technique used

10 with traditional balloons, the proposed device allows an
*automatic” and -precise positioning of paired stents,
avoiding approximations, or that one of the two delivery
systems is disiodged by the other during inflation of the
balloons.

15 The proposed method of deployment is extremely
efficient, particularly if employed subsequently a
preliminary deployment of a stent 6 in the parent vessel,
just proximal to the bifurcation; or impianting in the
two branches dedicated stents having proximal-angled

20 edges. In this way the coverage of the lesion is
improved, avoiding overlapping of the stents, and with a
complete coverage of the plaque (figure 55).

It is a further advantage that the proposed

device has the possibility to rotate in a controlled

25 manner along its longitudinal axis. In this way it is



portion (4) and a distal end portion (3); - the distal end portion ?th&ML
said el ongated body (2) conprising expansion neans (5) having a I

I'ongi tudi nal | y extended active portion renovably engageabl e

endol unen®0 ¢¥493§¢dabl e prosthesis (6) and adapted to adjus?ﬁg%?gﬁnﬁ64
prosthesis (6) froma radially collapsed condition to a radially expanded
condition; - a guidewire tracking neans (11) at least 15 partially

ext endi ng al ong sai d el ongated body-(2pP; - wherein - said active portion of
t he expansion nmeans is longitudinally associated to the el ongated body in

order 't 08%?%%%5 ald ng%geg}yiérf&% g C@%%%?/%ré’?%ﬂﬁ‘é’. StH8s20e¥ehh

respect t € ¢elonga I'n order to ee from said expanded
active portion the othegr_sid f. the, el ongat bodgy, i.n: Lhat ,gai d
%gl) de\t/vi :‘ewtlfg(?klitt{lg Tr:saﬁézgf‘f%:%ggprlih%s_@'sé%‘é aygglsﬂ‘t % gLﬁ tgceh}éé‘?lef%lu(rr%% (ﬁz; _

at |eas artia extendi ng, i nsi de i ¢.elon , having
at | east ?r§vj\g’l9ll_"szl(y0 %qyﬁ%dﬂ}f %#%%&%Gglﬁ' ggggi 8%&#% i'stal

‘port (15) provided on a side,of the elo ted bod se 0 _the
expansi on S@geRadndbr bl &t ot SsIBUHTHYE hr gﬁ%Pﬁgg gugaéﬁF?EESOrtion

of at least a guidewire placeable with its distal portion in g sai.d main

or at Peasttemtgecorfdry WakBui tvaniaklgo| (Heidt ce PRI acEBFdEng to

Claiml, in ' ) .
circumference (i.e.: struts 104, 105 of variable widths

or with different drug coatings 106, and cells, with

different diameter or dimeﬁsions, provided in different

fegion of the stent) thereby allowing a specific
10 © treatment of selected areas in a single lesion.

A person skilled in the art could make numerous
changes and adaptations tﬁ the preferred embodiment of
the endolumenal device described above or substitute
elements with others functionally equivalent, in order to

15 meet contingent and specific requirements, without

however departing from the scope of the following claims.




which said at |least a guidewire lunmen (12; 13) extends conpletely inside
sai d el ongated body (2). 3. Endol unenal device (1), according to Claim1l or
10 2, in which said active portion of the expansion neans is entizghm_zm&
associated to the elongated body in order to expand said prosthes
exclusively fromone side with respect to the el ongated body and in order
to leave free from said expanded active portion the otdagfpsigs of the 15
el ongat ed bBAYY694# Endol umenal device (1), according to anyone of Caim1l
to 3, in which the side of the elongated body portion associated to the
expansi on nmeans and free from said expanded active portion, or free side,
is provided 20 with a fissure (100) Witable for realising a dista
guidewire port (15) of said at |least a guidewire lunmen. 5. Endol unena
device (1), according to Claim4, ¢€WAIMEhich said fissure (15) is extended
between a distal end and a proximal end of said_el ongated body portion 25
associ ated to the Erxpgahwiesslneaisyice 3(JUL S04 9B ¥YEFED6234 2BET/ EPOO/ 12964
- 52 6. Endol unenal device (1), according to anyone of, Claimlto 3, in
whi ch the sidgpleitinghanclesfghinanalogypandabdei RFRH S5 1Fhd SixBhngi on nmeans and

free fromthe expanded expansi gn_neans, conpri ses | 1, that partially 5
bounds sai dPafuFeatdenaPERY S P@tpuﬁeﬂaﬁhdggguﬁﬁi?éhﬁ%} ggébging bored by

a guidewire end in ordet to slip . through the bored portion of the wall
sai d gui GewPPEORIArY conduit, comprising:

- an elongated body (2} having a proximal end
portion (4) and a distal end portion (3};
- the distal end portion {3) of said elongated
body (2) comprising expansion means {5) having a
10 longitudinally extended active portion removably
engageable with the endolumenal expandable prosthesis (6)
and adapted to adjust said prosthesis (6) from a radially
collapsed condition to a radially expanded condition;
- a quidewire tracking means (11) at least
15 partially extending along said elongated body {2);
wherein
- said active portion of the expansion means is
longitudinally associated to the elongated body in order
to expand said prosthesis eccentrically from one side
20 with respect to the elongated body, in order to leave
free from said expanded active portion the other side of
the elongated body, and in that
- said gquidewire tracking means (11) comprises at
least a guidewire lumen (12; 13) at least partially

25 extending inside said elongated body (2), having at least




7. Endol unenal device (1), according to anyone of Claiml to 3,

said at least a guidewire lumen 10 (12; 13) has a plurality Ef ﬁistal
ntJ s

guidewire ports (14,15,151, 1511, 15111, 15"; 15", 15' n, 15Vli, 15
15X, 1SX1, 15x11, 15X111 15X1V) spaced out along said elongated body (2).
8. Endol unenal device (1), according to Claim7, in 15 which said

guidewire tracking neans (11) conprise a plurality o |

(12, 131,1%9@FT§211,131") associated to each of said distal gu
ports (14,15, 151, 1511, 15111, 151V) . 9. Endol unenal device (1),

to anyone of

20 the previous C ains,

i n which
2004

i e | umens

dewire
accordi ng

n which the at |east a guidewre

| umen (12) has a distal guidewre p6r§£(14), or apical port, at the tip of
said distal end portion (3) of the elongated body (2), 10. Endol unenal
device (1), atcBHEEHETE oA IMPITt| A5 PEATRARd afR Pr8idU, Lha rs
guidewire lu Q@élZ% aﬁfociated 2 3 JUL 2U 4 WD 01/ 60284 PCT/ EPOQ 12964 -
g%i REedr (P9 4) OBRRPES sERondPSyuitdBRFRF PN uFEA™S ( PP associ at ed

L] f . | [ d i L] ) ': ) ) " ; )
4 Shal AR Bl 15, Bl gttt B0 1Y
| ded [ f . b . i )
2LoVLES, on o eiefl Sl ol S04SRt MAChI OB SRR ! o TEan

53 to said
to a pluralit
15', 15vll"’

11. Endol unena
singl e guigdew

plurality of

10

15

20

25

evi ce

2, Endolumenal device (1), accerding to Claim 1, in
which said at least a guidewire lumen (12; 13} extends
completely inside said elongated body (2).

3. Endolumenal device (1), according to Claim 1 or
2, in which said active portion of the expansion means is
entirely associated to the elongated body in order to
expand said prosthesis exclusively from one side with
respect to the’ elongated body and in order to leave free
from said expanded active portion the other side of the
elongated body.

4. Endolumenal device (1), according to anyone of
Claim 1 to 3, in which the side of the elongated beody
portion associated to the expansion means and free from
said expanded active portion, or free side, is provided
with a fissure (100} suitable for realising a distal
guidewire port (15) of said at least a guidewire lumen.

5. Endolumenal device (1), according to Claim 4, in
which said fissure (15) is extended between a distal end
and a proximal end of said elongated body porticn

assocliated to the expansion means.

| S provided a

[ R ASEONAed bocoilky aRlkat. port (14) and to a




gui dewi re ports (15, 151, 151", 15111, 15'; 15,15"1, 15", 1511, 10 151x' 15X

15x1, 15X21, 15X111, 15x1") , or side ports, provided on a side of the

el ongat ed body opposed to the expansion neans. 12. Endol unenal devi Cﬁ %[?
according to anyone of the previous Cains, in which the at | east 13 JUL 7004
guidewire 15 lumen (13) has a distal guidewire port (15) near a distal

end of the jon means (5). 13. Endol unmenal devi cepéfppoopgor ding to
anyone of ‘?‘ﬁ@%g@evi ous Clains, in which the at least a guidewire |unen

(13) has at least a distal port 20 (15,151,1511, 15111, 151";
15, 15Vv1, 15' nl1, 15Vv111, 151X , 151, 15X1, 15X11 , 15X111, 15X1V) in a portion of
the el ongated body (2) that Ilies 'bé?wéen a distal end and a proxi mal end
of the expansion neans (5). 14. Endol unenal device (1), according to any
of the 25 ®revi ouBndglamenal | devifiechidai RCEPTIEGIER FWWWie | umen 2 3
JUL 2004 WD 01/60284 PCT/EPOQ/ 12964 - 54 (12;13) has at_|east a proxinal
gui dewi re po¥ai® 26:te13)y in sPigRdthe 81%0re§ difcorelPREaktbNEed body (2)
| ocated, wth r,es%fcﬁ5 t(%lthe expansi on means 5)&: at ftrhe opposite end
fromits di%i9a°iBhef (6. he1LXRIRFSPUNERARS a80F cE7ET)  E*4FcoF i ng to any one
of the previou ains, .in | C g | Oul 1,8 RQL .ﬁll the at | east
a gui dew re%ﬁéﬁg(i@a%%o?o'ﬁ%nesg cﬁg #fézfas Sr oélgfnm aen% o%l eyexpansi on
means (E@. bounds said at least a guidewire lumen and is suitable
for being bored by a guidewire end in order to slip
through the bored portion of the wall said guidewire.
7. Endolumenal device (1), according to anyone of
Claim 1 to 3, in which said at least a guidewire Jlumen
10 (12; 13) has a plurality of distal guidewire ports
(14,15,15%,15™, 1571 15T, 157, 15", 15VF, 16¥11T 157%, 1%, 1597,
15%T 15X 15%¥Y)  gpaced out along said elongated body
(2).
8. Endolumenal device (1), according to Claim 7, in
15 which said guidewire tracking means ({11) comprise a
plurality of guidewire lumens (12, 13%,13%F,13%,13%)
associated to each of said distal guidewire ports
(14,15,15%,15™, 157, 15%) .
9. Endolumenal device (1), according to anyone of
20 the previous Claims, in which the at least a guidewire
lumen (12) has a distal guidewire port (14), or apical
port, at the tip of said distal end portion (3} of the
elongated body (2).

10. Endolumenal device (1), according to Claim 39, in

25 which are provided a firs guidewire lumen (12) associated




16. Endol unenal device (1), according to any of the 10 previous clainms, in
whi ch said expansion neans (5) is a balloon. 17. Endol unenal device (1),
according to Caim16, in which said balloon is functionally cozgﬁgtzﬁgto
an inflation |unmen (18) extending between the proximl (4) 15 a I
(3) end portions of the elongated body (2). 18. Endol unenal device (1),

accor di ng t‘%ﬁ@‘g‘) 17, in which the proxinmal end port'?,gg)m,{“ﬂ,)z,@; the

el ongat ed bo conprises a fluid connector neans which is in
fluid conmunication with the inflation |unen (18) and 20 which is adapted
to functionally couple with a prqsggrizable fluid source. 19. Endol unenal
device (1), according to Claim16, i whi ch said balloon (5), under the
effect of the pressurized fluid, is expandable eccentrically fromone 25
si de or | atter agaif \Ardgateppett (16 t #rd o oRRYEATNEY DUEdeWEDS DumEn UL 2004 WO
01/ 60284 PCT/ EPO0/ 12964 - 55 in order to ]Jeave free fromsaid expanded
bal | oon t hefl3dt REPOSIAFEdoOt AcPEIGIGLY e?f BHE 2l 2P idedsPuRRTE]  device (1),

ol ongat od By 00) ettt s R e R e gt R end 21
Endol unenal dawik Cxtd) , Q?C%%g“ glg%tgsgdgr%gﬁge@b%l} n, WHEhof heentire portion

of the el ongat ed’ body *( asso to | oon I's attached internally

to the yall;{2Qte8bdd)eoBBbLRPRo(Ple expansion means.

11. Endolumenal device (1), according to Claim 9, in
which is provided a single guidewire lumen associated to
said apical port (14) and to a plurality of distal
guidewire ports (15,15%,15",15™,15™;157,15%%, 15", 15V,
10 15%,15%,15%,15%%, 15818 15%Yy | or side ports, provided on
a side of the elongated body opposed to the expansion
means.
12. Endolumenal device (1)}, according to anyone of
the previous Claims, in which the at least a guidewire
15 lumen {13) has a distal guidewire port (15) near a distal
end of the expansion means (5).
13. Endolumenal device {1}, according to anyone of
the previous Claims, in which the at least a guidewire
lumen {(13) has at least a distal port
20  (15,15%,15%, 157, 15%;15Y,15%, 15V, 15V 157X, 15%, 15%F, 1571
,15%1 15%¥Vyin a portion of the elongated body {(2) that
lies between a distal end and a proximal end of the
expansion means (5).
14. Endolumenal device (1), according to any of the

25 previous Claims, in which said at least a guidewire lumen




10 22. Endol unenal device (1), according to Claim21, in which the entire
portion of the elongated body (2) associated to the balloon is attached
externally to the wall (20) of the balloon (5). 23. Endol unenal dgyide 2004
(1), according to any of the 15 previous Cains, in which the el ongated
body (2) includes radio-opaque markers (30, 31) for the identification of
the positi I said body of the distal (14, 15) a xi mal (16,
17) guidemﬁg%agﬁggs of the gqguidewire lunmens (12, 13). dﬁéﬁeﬁ%ndolunena
device (1), according to any of the previous Cains, in which the

el ongat ed body (2) includes radio-gpaque nmarkers (30, 31) for the

i dentification of the position along said body of a distal and/or proxinal

end of the expansion neans (5). 25 25. _Endol unenal device (1), according to
any of 2 3 (M:130okein3teeFsea Pryrimedossdeire 8Tt ikt is'™ to 15, in

brost hooi s THV48e ot 3 BPEELPE o e pBLmEBRIaReY dadPRead n a
Vethod T or eBoRBPPTGT gt CBF SRPHURGER TOAF an ) CRHOTencRRr Y ce (1),
qui devi 1 os B8 BEoR e BBEE e (o o ron proxi mal | secti on of path and a
10 divergi ng di st agn 8AGHERM MeRdbh (1] O BREa@nEi 4T &3} I e of
the previous Claims, in which a distal guidewire port of
the at least a gquidewire lumen (13) is located near a
proximal end of the expansion means (5).
16. Endolumenal device (1), according to any of the
10 previous Claims, in which said expansion means (5) is a
balloon.
17. Endolumenal device (1), according to Claim 16, in
which said balloon is functionally connected to an
inflation lumen (18) extending between the proximal (4)
15 and distal (3) end portions of the elongated body (2).
18. Endolumenal device (1), according to Claim 17, in
which the proximal end portion {(4) of the elongated body
{2) comprises a fluid connector means (10), which is in
fluid communication with the inflation lumen (18) and
20 which is adapted to functionally couple with a
pressurizable fluid source.
19. Endolumenal device (1)}, according to Claim 16, in
which said balloon (5), under the effect of the

pressurized fluid, is expandable eccentrically from one

25 sgide or laterally with respect to the elongated body (2}




bet ween said sections, enploying the follow ng stages: - said endol unenal
device (1) is fitted onto a proxinmal end of a first guidewire (24) so that
said first guidewire is received in a guidewire lunen (12;13) 15 7tqh¥ ugm
a first distal guidewire port (14); - said endolunenal device (1) i's Titted
onto a proxinmal end of a second guidewire (25) so that said second
guidewire is eived in the guidewire lunen (12;13) second

di stal gui d‘&?&‘?‘@’%ort (15); 20 - said endol unenal devi%:éelf%ggha%anced al ong
said guidewires until at |least part of the distal end portion (3) of the
el ongated body (2) is positioned begﬁn_d the bifurcation of the gui dew res.
27. Method for assenbling out of an“fhuman body an 25 endol unenal device
(1), according to any of Clains 1 to 2 3 JUL 2064 WO 01/60284

PCTI EPOQ 1296 /xdes7 t25 leayeqfraewfres $2i0 omppndedi Bapla®eviii®es bei ng
positioned along a_comon proxi mal _section and a diverging distal section
of path, fdt4ReRgSiEaeidturbatsimIabed B8 -said sections, enploying the

fol I ow ; - id l | devi 1) is fi d,
oroxi el ertfof a MGNERGREARES (Bdy SRevRarsatt RetS dl dew re i s

i mal et of a FASHTGH U Ise & frPs vire
port (14 i AT AR TS ofr o iRt Myl st Bhadeig B T ena

of a Secé)nq:cmf;j QQW ﬂé?tw(e%ﬁ) i dr:i.gt%l %%iddand ite proximal end.

21. Endolumenal device (1), according to Claim 20, in
which the entire portion of the elongated body (2)
associated to the balloon is attached internally to the
wall (20) of the balloon (5}.

10 22, Endolumenal device (1}, according to Claim 21, in
which the entire portion of the elongated body (2)
associated to the balloon is attached externally to the
wall (20) of the balloon (5).

23, Endolumenal device (1), according to any of the

15 previous Claims, in which the elongated body (2) includes
radio-opaque markers (30, 31) for the identification of
the position along said body of the distal (14, 15}
and/or proximal (16, 17) guidewire ports of the
guidewire lumens (12, 13).

20 24, Endolumenal device (1), according to any of the
previous Claims, in which the elongated body (2) includes
radio-opaque markers (30, 31} for the identification of
the position along said body of a distal and/or proximal
end of the expansion means (5).

25 25, Endolumenal device (1), according to any of




second guidewre is received in the guidewire lunen (12;13) through a
second distal guidewire port (15); - said endolunenal device is admz; egm
along said guidewires until at |east part of the distal end portio 1
(3) of the elongated body (2) is positioned on a distal diverging section
of path of one of the guidewires (24). 28. Kit for delivering and

depl oyi ng unenal expandabl e prosthesis (6), CQppPkbeaiRE - an
endol unenafaggg@gzyé (1), according to any of 20 Clains 1 to 25; - at |east

a couple of guidewires (24, 25); - at |least one radially expandabl e
prosthesis (6) attached to the egpggs_i on neans (5) of said endol unenal

devi ce, said prosthesis having a tubul ar prosthesis body 25 adapted to
adjust froma,radially collapsed condition, of WD 01/60284 PCT/EPOQ 12964 -
58 ni ni nuflA48F all dFaneter ”Eo""&lﬁ’%dlséllpy LPFRRLIY "EBRE; 3T6n, of expanded

external dianeter great an the ol | apsed exter di apeter. 29. Kit
for deliverf§3® El%’b g?ﬁfd"garfl eﬁ “GHBAR RIS %?ﬁ&ﬁaﬁb‘f e'Pr8sthesis (6),
SO 5\ g ST SRR ULl Long PRI £ O 2 L0
2011901 s A e gL oo obettugyon o T
| east one fdorsg_{:l@ﬁ(pandabl e prosthesis
26, Method for assembling out of an human body an
endolumenal device (1), according to any of the previous
Claims, to guidewires (24, 25), said guidewires being
positioned along a common proximal section of path and a
10 diverging distal section of path, forming a bifurcation
between said sections, employing the following stages:
- said endolumenal device (1) is fitted onto a
proximal end of a first guidewire (24) so that said first
guidewire is received in a guidewire lumen (12;13)
15 through a first distal guidewire port (14);
- said endolumenal device (1) is fitted onto a
proximal end of a second gquidewire (25) so that said
second guidewire 1is received in the guidewire lumen
(12;13) through a second distal guidewire port {15};
20 - said endolumenal device is advanced along said
guidewires until at least part of the distal end portion
(3) of the elongated body (2) is positioned beyond the
bifurcation of the guidewires.

27. Method for assembling ocut of an human body an

25 endolumenal device (1), according to any of Claims 1 to




radially attached to the proxi mal portion of the expansion nmeans (5) of
sai d endol unenal device, said 15 prosthesis having a tubul ar pros?ﬁ§ﬁ¢3m4
body adapted to adjust froma radially collapsed condition, of mn

radi al dianmeter, to a radially expanded condition, of expanded external

di anmeter greater than the collapsed external diameter. 20 - at |east one
second radi ghlyegspandabl e prosthesis attached to the pdrgb@hizgeortion of
the expansion neans (5) of said endol unenal device, said prosthesis
havi ng a tubul ar prosthesis body adapted to adjust froma radially

col  apsed condition, of m ninmm 25 Egdjal diameter, to a radially expanded
condition, of 2 3 JUL 2004 WO 01160284 PCT/ EPO0/ 12964 - 59 expanded
external dianeter greater than the collapsed external dianmeter. 30. Kit,
accor di ng t0-C &Pm 28idswires | (P4ahi éR! saiBidpr BLIIREEFES | P Mcent. 5 31.
Kit, according to CCaim28 or 29, in which e .said | dewi res (24,
25) i ncl udd9shEafReD: 598Nt ff i €

. : : B BN, p§?¥i% C,hlsﬁg b7t g™t 0 °Cl @i m 28 or
25 Gl 22k o G e L3 (30 <2 bnhude e el sectl ons
bl S AL B T
SeCti(”]éﬁ - said endolumenal device (1} is fitted onto a
proximal end of a first guidewire (24} so that said first
guidewire is received in a guidewire lumen (12;13)
through a first distal guidewire port (14);
- said endolumenal device (1) is fitted onto a
10 proximal end of a second guidewire (25) so that said
second guidewire is received in the guidewire lumen
(12;13) through a second distal guidewire port (15);
- said endolumenal device is advanced aleong said
guidewires until at least part of the distal end portion
15 (3) of the elongated body (2) is positiocned on a distal
diverging section of path of one of the guidewires {24).
28. Kit for delivering and deploying an endolumenal
expandable prosthesis (6), comprising:
- an endolumenal device (1), according to any of
20 Claims 1 to 25;
- at least a couple of guidewires (24, 25);
- at least one radially expandable prosthesis (6)
attached to the expansion means (5) of said endolumenal.

device, said prosthesis having a tubular prosthesis body

25 adapted to adjust from a radially collapsed condition, of




path, in which at |east one of said guidewres includes 15 an elastically
flexible distal portion which extends at |east to straddle said

bi furcati on. L3 JUL 2004
WO 01/60284 PCT/EP00/12964
- 58 -
minimum radial diameter, to a radially expanded

condition, of expanded external diameter greater than the
collapsed external diameter.
29, Kit for delivering and deploying an endolumenal

5 expandable prosthesis (6), comprising:

- an endolumenal device (1), according to any of
Claims 1 to 25, in which a distal port (15,..,15") is
located between a first proximal portion of the expansion
means (5) and a second distal portion of the expansion

10 means (5);

- at least a couple of guidewires (24, 25);

- at least one first expandable prosthesis
radially attached to the proximal portion of the
expansion means (5) of said endolumenal device, said

15 prosthesis having a tubular prosthesis body adapted to
adjust from a radially collapsed condition, of minimum
radial diameter, to a radially expanded condition, of
expanded external diameter greater than the c¢ollapsed
external diameter.

20 - at least one second radially expandable
prosthesis attached to the distal portion of the
expansion means (S) of said endolumenal device, said
prosthesig having a tubular prosthesis body adapted to

adjust from a radially cocllapsed condition, of minimum

25 radial diameter, to a radially expanded condition, of
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expanded external diameter greater than the collapsed
external diameter.
30. Kit, according to Claim 28 or 29, in which said

prosthesis is a stent.

31. Kit, according to Claim 28 or 29, in which each
of said guidewires (24, 25) includes means of
identification.

32. Kit, according to Claim 28 or 29, in which said

guidewires (24, 25) include initial proximal sections
which are positionable along a proximal section of path
common to all the guidewires, and second distal sections
positionable along distal sections of path which diverge
and form a bifurcation with said proximal section of
path, in which at least one of said guidewires includes
an elastically flexible distal portion which extends at

least to straddle said bifurcation.
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