WO 01/ 60284 PCT/ EPOO/ 12964 - 1 "Endol unenal device for delivering and
depl oyi ng an endol unenal expandabl e prosthesis" DESCRI PTI ON The subj ect
of the prgsefiodgavention is an 5 endol unenal device for defir¥pbdgeaNd

depl oyi ng an” endol unmenal expandabl e prosthesis. In particular, the
present invention refers to a device for delivering and deploying an
endol unenal expandabl e prosthesis at_a, bifurcation provided with a main
conduit and at |least a 10 secondary conduit. Said device conprises an
el ongated body having a proximal end portion and a distal end portion.
The distal entEpdelungnak device| feyadedivering candrderko¥%pan3dfon neans
having a longitudinally extended active portion renovably engageable with
t he 15 endol unenal expadédimenglosxipasidabdied prdsrbe$itsd adj ust said
prosthesis froma radially collapsed condition to_a radially expanded
condition. The device further conpESCREPTEONuUIi dewire tracking nmeans at
| east partially extending along said elongated body. 20 As is known,
devi ces of the typehalessubipect abofe thee predefibr tmvéneiong amd depl oyi ng,
meaning in particular fitting or grafting, prostheses or stents
endol usenaddoirdnall codeuitesy$bens dedlicterdnd orarekangpeéployesgel sncarryi ng
body fluids and, in particular, lunens 25 in the bodi es of human bei ngs and
ani mal s. SadbMessedl expandable prosthesis. In particular, the
present invention refers to a device for delivering and
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 radially 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, Ilumens

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



WO 01/ 60284 PCT/ EPOO/ 12964 - 2 for the transportation of fluids are, for
exanple, arterial blood vessels, such as coronary, peripheral and

cer ebral Wot(ﬁ@oi}a’ veins or gastrointestinal tracts. Usingplchg:poo/12964
abovenentioned devices it is possible, 5 for exanple, to deploy

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 4 he surrounding wall of the | unen
and prevents it partially or conpletely 10 occluding again, once it has
been di | aced byhthetraxpapasitan iteansf( bdldadsy .arEheseqy oceduneEs are
carried out using known angiopl asty techni ques. Techniques of this type
are, for gxaapleal desed badddld hesypehl hgatbebnarihe pievipireal =aid

I nterventional Cardiol ogy" edited by 15 Mark Freed, C ndy Gines and Robert

D. Safi ancebebirail OArtekicar,dveliogy ot gadtiicamdéeainmnt ddespid.al, Royal Gak,
M chi gan; Physicians' Press 1996. It is also known that the use of said

techni ques of angkephasine foRaRaHt ARRQUSIEeYassULAr iizAtd MLl e 20
increasingly used as an alternative to standard surgi cal procedures such as

by-bass apd,tbrapBoendeat berach OBhGo1BiMa 1USotHdldal Ior |dvdiad to cases
of acute periprocedural conplications follow ng sinple balloon

angi opl asty, o5Yelisas dhSIRAKOD HADMTGE NS AR AOPlshay, now
applies al'so to 8Fective tFeat ment o
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 angioplasty 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 thromboendoatherectomy.
Stent use, originally limited to cases of acute
periprocedural complications following simple balloon

angioplasty, such as dissection, thrombosis and acute

25 occlusion, now applies also to elective treatment of



WO 01/ 60284 PCT/ EPO0/ 12964 3 coronary and systenic atherosclerotic
| esi ons. The wi despread use of these techniques is considerably Iimted by

the signifjc ifficulties presented by the known endol g ces
when they&)(ﬁn%”%sed on vascul ar ram fications or blfurcatlgﬁgﬁ%?g?ﬁt

system of conduits (bifurcation lesions). It is known that procedures on
bifurcation |esions are frequently subject to failures and acute
conpl i cations, because the known devi ées nay cause 10 occl usion of that
branch of the bifurcation which operates near the segnment of the lunmen in

whi ch t hecopsgstieshs bgstémiedatharpaetieevkar, ldgeohe.t he activation of
the expansion neans in a first branch of the bifurcation, the 15

at heromat ous mat efhal Qfi delk@ritlaaguessé s BEOtﬁuQﬁQaandedhﬁﬂhaégd adil it
obstructs the ostiumof a second branch of the bifurcation, (a problem

known as kﬁﬂ@%ﬂe?&ﬁf& Oilmﬁkégueb§h'Ehbng hgn@%@chﬁtth@l&&@kﬁﬂﬁﬁkﬁﬁned
"snow pl o pl aque- 20 shifting", the ostiumand the |unen of the

occl uded Péé@ﬁ@eauﬁge%%' Arffird QRS Al AELE 586! Bes OWhERIRKBGM oty

re- |ntrod%C|ng a gurdewre through a barrier consisting of the plaque

previqusl 8¢ &Okﬁyd%gSQGQaglSP&@%F?CQEibﬁSIQHTOB§EHQEEQQOhge bEMBthe 25 IN

ot her "wor I'S necessar ow ng t

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 “plaque-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 previously protruded and displaced until it
obstructed the lumen.

25 In other words, it is necessary, following the



WO 01/ 60284 PCT/ EPOO/ 12964 4 inplanting of the first prosthesis, to
insert a second guidewire and a second prosthesis into the occl uded
branch, pessiimgedgshr ough the nmesh, or struts, of the first prpTEPONEWSS. Even

when it is possible to regain access to 5 the occluded branch, the
procedure becones extrenely |engthy and, in any case, the results depend
very nuch on the experience of the_syrgeon. \Were the above descri bed
bi furcation lesions are present it is therefore essential that the
procedure is_ 10 carried out in highly qualjfied centres, fully equipped
for cardi Hepsangery, afhathemfisstc prest ur §entingest ehé
periprocedural conplications or |ack of success in dilating the |esion or
regai ni nggthdevsreumed tde sederd brirtthasl Dudnte t kdeab@resiaitEdbned
difficulties, the use of stents with wide cells or apertures to allow the
i nt roducthoanch, apgasiegi tbrongb the medbd,bpanshratsg.t bd thasfdgstof a
second stent has been proposed. However these wide cells can give rise to
an i ncr easeoshhesbtap8wed0 whienpliaguies mbssilale t bo onggaiheamesises toor
struts, and, therefore, to inperfect re-vascularization and increased
probalsi | i tyeofocelsdedodbsancine atleer patocssiurse t hecomad t extaemaise of two
devices fitted with expansion neans for the sinultaneous 25 insertion of
two stentsehgtRfchnaf iheahyanabes ehet kesults 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.
15 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 cells 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



WO 01/ 60284 PCT/ EPOO/ 12964 5 bifurcation (paired or kissing devices), or
of a single bifurcated stent. This known sol uti on however is very bul ky
and di f fwoeulkokp nmanoeuvre and can only be used in | arge PETEReEBEP& and in
proxi mal segnments of the arterial tree. In other words, it is inpossible to
use this known solution in peripheral branches, where the presence of
at heroscl erotic plaques is nore connng._FurthernDre, in order to insert
the known paired devices it is necessary 10 to use |arge-di anmeter
gui de-cat heters. Said |arge dianeter guide-catheters induce an hi gher
peri proceefifarcagicr. (paizedi aonkispbngr egvéresdl k Bt *he2p&ilindd Sdevi ces
occludes the vessel during insertion causing ischema during the procedure
and nmaki ngifereapedssbertio inject 15 an adeguate anount of contrast nmedi um
which is useful for wvisualizing the path for the correct positioning,
first of the guiBehsr &rowh t Bedusionhehewevetimdrfal vasyi deslkyi @ned with
the prosthesis. The use of paired devices also | acks versatility, 20 above
all in théithseudbt &csimgheebivirer cannéd csmenonlyi dee uskd thredargscul ar
segnents which make up the bifurcation - the proxinmal main vessel, the
mai n Besseesdeédsahndoihhprokifmailcaegomrnasdofhéhsecaoteariplyésese., Ior side
branch - may be of very different bores with | esions of varying 25 | engths.
It is theseherewbrfiessiikbl d satinpeseilild ocprepar this known solution
in peripheral branches, where the presence of
atherosclerotic plaques is more common. Furthermore, in
order to insert the known paired devices it is necessary
10 to use 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 guidewire 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, since
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



WO 01/ 60284 PCT/ EPO0O/ 12964 - 6 a range of bifurcated stents which can be
adapted to all the possible anatom cal and pathol ogi cal variables. It
nmust al soyb®e186sed that these bifurcated stents, of fixed PATEROEI206S,
of ten occl ude ot her branches near the 5 bifurcation |lesions, with
consequent ischema or inconplete revascularization. It is therefore
evident that not all bifurcation |esgons, and in particular coronary
bi furcation | esions, can be dealt with percutaneously. 10 The above
consi derations show that the need for an endol unenal _device for _delivering
and depl i FRgn oEnBéfureasedessendsbdistotaieshe, 2dRAPERACER Péach both
the branches of a bifurcation safely and rapidly, is wdely felt. 15
Devi ces dfhe hposiypd ear ankhoMhchi oAEP Dagbeleghcanp el - af® WO 99
15103. A need is likewise felt to be able to fit endolunenal prostheses
whi ch ar enmsir phbsodghe ahdyeddababbtbese bhéuraasaedmptandst oofhdipadhol ogy of
the proximal and distal 20 portions of the branches of the bifurcation. In
ot her wodilsensions, desifitebl e dacheleabl etherdeddramaliesal | neégpesthef | esions
usi ng a single endolunenal device, of the type described above, capable of
adapt isng bdf@reasion angeeofonwyessafitth aneteerssereht esiierhenfiaany olrengt h.
Sai d 25 endol unenal device nust also ensure the accurate
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 O 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 1length. Said

25 endolumenal device must also ensure the accurate



WO 01/ 60284 PCT/ EPOQ 12964 7 depl oynent of the prosthesis, guaranteeing
w de coverage of the bifurcation, which prevents protrusion of plaque
mat eri al Relgweesst he various prostheses fitted and the foPOREPON2964
re-stenosis. 5 Therefore, the object of this invention is to devise and
make avail abl e an endol unenal device of the type specified above, which

wll neet all the abovenentioned reqyirements and, at the sanme tinme, make
it possible to avoid all the pitfalls outlined. 10 This object is achi eved
by means of an endol unenal device for delivering, and deplo |n an

endol uner@ePERPBABEDPE Fhss R degis bwﬁréali?ehngpwaéﬁd € main

conduit and at |east a sepondar% condui t, conprising, an eIo at ed body
havi ng a pf okhealbiBiegat it | 6 ighd P eyiesta E#@F?kﬁ%?%no t P 3@ al end
portion of said elongated body conprising expansion nmeans having a
| ongi t udi matéyiakt deteeerct the pemiions renevabeyesedgdd@shl andi e he
endol unenal expandabl e prosthesis and adapted to adjust said prosthesis
froma raficahbyidf ofl kepstdnoendi-tion to a radially expanded condition; a
gui dewi re tracking means at least partially extending along said elongated
body. 5Sai d devi ceThereliaract ethsedbjlertt heff atiig hanveatdoactise fsorti on of
the expansion neans is longitudinally associated to the el ongated body 25
in order gevexpanrthdsandker @staidabd eecarenendodumgnbiomeaniscce of the

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



WO 01/ 60284 PCT/ EPOO/ 12964 8 side with respect to the elongated body, in
order to l|eave free fromsaid expanded active portion the other side of

the el on y, and in that- said guidewire tracking i ses

at | east re lumen at 5 least partially extending inside sa

el ongated body, having at least a guidewire distal port provided on a
side of the el ongated body opposed to the expansi on neans and suitable for
slipping through it a guidewire porti&n- of at |east a guidew re placeable
with its distal portion 10 in said main or at |east a secondary conduit.

The subj egtgef #ieh prespeicti nyentdmn alsagatsal ustesy A et hedaéer tassenbling
out of an human body said endol unenal device to guidewires, said

gui dewi r eseabei TG-ROSEEbANRG 13 Qb AndedMBBLtRKeXigtt Seiet ka8 oftHat h 15 and
a diverging distal section of path, formng a bifurcation between said

sections, s¢gml @ ngd f@loﬁ%ét@&/i Bgast agest in Sehdtendakunepaladgmice s

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

gui dewi rei-g-kea6 YRt AofbldguLr & d UTEAsE Nbouals dewiid Studkst alt
guidewire port; = said endolunenal device is fitted onto a proxinml end of

S IR S-S0 SRR o lIoteg o1 sec8tued iy e
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 portion

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 guidewires
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 1is fitted onto a
proximal end of a first gquidewire 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;



WO 01/ 60284 PCT/ EPOO/ 12964 9 - said endol unenal device is advanced al ong

said guidewires until at |east part of the distal end portion of the
¥%ois§ Positioned beyond the bifurcation of thecqirdedesss.

el ongat ed

5

The subject of the present invention also includes a nethod for assenbling

out of an

human body said endol unenal device to guidewires, said

gui dewires being positioned along a common proxi mal section and a

di ver gi ng
sections,

gui dewi re

gui dew r egpdBewites #Aiid eglol eaenapadevocethe ditdted amd portiexi nal
of a second guidewire so that said second guidewire is received in the

di stal section of path, form ng a bifurcation 10 between said
enpl oying the follow ng stages: - said endol unenal device is
fitted onto a proexisedld endiafugeddl sdegicelensr adsanidest =sladry fsaisd

is received in a guidewire lunmen through a first distal

end

gui dewi r e dfuneghé hr Midhgat &RCOBBAY StBE godaWileneiDr t beyosdi d gelol unenal

device is advanced along said 20 guidewres until at |east part of the
di stal engiperica®n onofoft e el wad-d2ody is positioned on a distal
di verging section of path of one of the guidew res. Further

characgeristics apgeadvam-poes

i nvention

10

15

20

25

obft hgheendgregBRgl devesg i@eCordisg to the

w |l becone 25 evident fromthe description that foll ows of sone

includes a method 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
between said sections, employing the following stages:

- said endolumenal device 1is 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;

- said endolumenal device 1is fitted onto a
proximal end of a second guidewire so that said second
guidewire is received in the guidewire lumen through a
second distal guidewire port;

- said endolumenal device is advanced along said
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
endolumenal device according to the invention will become

evident from the description that follows of some



WO 01/ 60284 PCT/ EPOO/ 12964 - 10 preferred enbodi nents, which are given
purely by way of indication and without inplying any limtation, with

r ef er enogoto@eé2de encl osed drawi ngs, in which: - figure 1 BODWBOMI2PGH tial |y
sectioned view of 5 the endolunenal 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 angd;4a show the enlarged cross section
on V-1V of the device of figure 2, according to 10 two enbodi nents; -
figure 5 shows an end view along the arrow V of the endol unenal device of

figure 3; Prefgured CALQNYMERtshow ki Par#F8l By VEBcRWiRdY RY et e
device of figure 1 duri ng two stages of use; 15 - fiqgures 7 and 8 show a
vi ew from bBAéaakioandaBdsi WEtheel, HIPHY RS aidtbf ldiidddolQfendiitdevi ce
according to a second enbodinent; - figure 9 shows the enlarged cross
section onrefrexcef tohthgeencdosedf dgawangs,20n whilghre 10 shows a front
view along the arrow X of the device of figure 8, - figures |la and lib
show a partially secfignze Yesbpwstiaveparbnadlyt isectadnss ovievgatfe 7
during two stages of use; 25 - figures 12 to 17c show a section through a
I T 5 the endolumenal device fitted with a prosthesis;
- figures 2 and 3 show a view from beneath, and a
gside 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 shows an end view along the arrow V of
the endolumenal device of figure 3;
- figurés 6a and 6b show a partially sectioned
view of the device of figure 1 during two stages of use;
15 - figures 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 figure 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



WO 01/ 60284 PCT/ EPOO/ 12964 - 11 bifurcation' during eight stages in the
depl oyi ng of endol unenal prostheses; - figures 17d and 17e show in section

two alte [ stages in the deploying of prostheses in ©HheEpgo/12964
bifurcati%ﬁﬁéﬁ§§% in figure 17c; - figures 18 to 23 show a cross portion

through a Y bifurcation' during six stages in the depl oyi ng of

endol unenal prostheses; - figures 24 and 25 show a view from beneath, and
10 a side view, of an endol unenal dév}%e'provided with two distal ports at
the distal end of the body beyond the prosthesis; - figure 26 shows an

enl ar ged beglureat@dnXXVEurXXyl éigotiglstdyededincetht fdepieyPdg k& - figure
27 shows a view along the arrow XXVI1 of the device of figure 25; -

figures 28nanduaBnshowrastieyes;om beneath, and a side view partially
sectioned, of details of an endol unenal device having a single guidewre

lumen 20 associ at ed ftignuiest al1 RDr tsndt 1he dipbal end efeddierbodywo beyond
the prosthesis; - figure 30 shows a view along the arrow XXX of the device

of figurea28ernaktiider e adepnth S&éh@%myiﬁ@/ broproeneaies and t1Rb a side
view partially sectioned,” of details of an
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



WO 01/ 60284 PCT/ EPOQ 12964 - 12 endol unenal device having a plurality of
guidewire lunens associated to a plurality of distal ports; - figures 33
and 34 shg*; R Spective view and a side view, in partiapcggehd/Pdes Of an
endol unenal” device 5 having a single guidewire |lunmen associated to an

api cal distal port and a plurality of distal ports spaced out along the
body; - figures 35 and 36 show a view_ from beneath, and a side view
partially sectioned, of details of an1210 endol unenal device having a first
guidewire |unen associated to an apical distal port and a second guidewre
| umen assegidailethdrmla quwircad iHap iofg di Sfakrgbit® of paeidewite alamgnshe body;
- figures 37, 38 and 39 show a view from beneath, 15 and a side view

partial |y sse@ddicned wd lLenangedr serdtamesbprospective of details of
an endol unenal device having a fissure suitable for realising a distal

port; - figure 40 showhiePeISRAM I3E IMEW a PREtsFedyiveesiénngdd guring a
stage in the slipping of a guidewire 20 proxinmal end into the body fissure

of the deWick Ofief] J¥he p3&tiall IGHEof]l 68 45 MW IUMLRSS BOvLEON
through a vessel during five stages in the deploying of an enbolization

cont ai gnenfyAey cg 89fg0t JitRIALTBNGen 225B6055LPES! $0 an apical

distal port and a plurality of distal ports spaced out
along the body;
- figures 35 and 36 show a view from beneath, and
a side view 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 39 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 realising 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 1in the deploying of an
embolization containment device and of an endolumenal

25 prosthesis;



WO 01/ 60284 PCT/ EPOO/ 12964 - 13 - figure 42c shows a detail in an

enl arged scale of figure 42a; - figure 42b shows a cross portion through a
vessel duf,j tages in the deploying of an 5 enboli zat ipeq/EgpidsMENt
devi ce acggﬂ@ﬁﬂaato a further enbodinent; - figure 46 to 51 show a cross

portion through a bifurcation during six stages in the depl oying of
enbol i zati on contai nnent devices and of an endol unenal 10 prosthesis; -
figure 52 shows a cross portion thrﬁubﬁ fhe coronary ostiumduring a stage
in the deploying of an endol unenal prosthesis; figure 53 to 55 show a
cross portion througigurel5dn fsticwas i andduaibgihhaee sstlagesed nstdike

depl oyi ng of endol unenal prostheses by neans of two endol unenal devices

reci procaldry rgemirectaed ;t hrough a guidewire; - figure 56 shows a perspective
view, partially sectioned, of an endol unenal device wearing a stent 20

provided with a diffraeid ahed sgréwal dekadseur povttibnr etrrengk to the
above figures, the nunber 1 indicates as a whol e an endol unenal device for

del i veri ngecaiRd de@,hgyj@g 3h eggabdgenaln exgﬁadabi,%mﬁs{ eSb¥%, ain bal |l oon
catheter. For exanple, Said device is suitable 25 for depl oying an

endol ugrengalexnandalle PoRELIRREAtaldrice according to a further
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
endolumenal 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



WO 01/ 60284 PCT/ EPOO/ 12964 - 14 bifurcation provided with a main conduit
and at | east a secondary conduit. The endol unenal device includes an

el ongat ed Jh@eensdavi ng a distal end portion 3 and a proxip@Ey/prjed29erti on
4. For exanpﬁefagaid el ongated body 5 2 is between 100 cmand 160 cmin

| ength, and preferably between 115 cm and 140 cm The distal end portion 3
i ncl udes expansi on neans, 5, which can be renovably engaged with an

endol unenal expandabl e prosthesis 6.” gﬁ d expansion neans 5 can adapt said
prosthesis 6 froma 10 radially collapsed to a radially expanded position,
in a mnrierfwdation | prbeidedcmiiltdd @ mairatenddétaiandbedtowleadhea
expansi on neans 5 include a distal portion 7 of the expansion neans a
proxi mal pegdddaB, ofcdndr iaxparsieonend®digeAntl aleeidd alinpinddean 5a of the
expansi on nmeans to 15 which the prosthesis 6 can be attached. The distal

portion ofeldgiangabag bpdhariext eadsiikeyandesie pa@tidsisi @n aAnNa 5 in an
api cal portion 9. At the proximal end of the proximal end portion 4 of the

el ongat ed heslyim2t REr BodtgoReans FHY ftanganecda g éhengadetiupeag! 20
device 1 to an apparatus of a type known per se for the controlled

activati om of gt her RXLANShON cHEARA .60ThEn BNAREMGERAI aﬁ'@Vb‘fféférabi?
i ncludes guidewire tracking neans 11 which extend at | east partially al ong

the elongalgedodyi12 ERr £X@mley ol drieangiddaextand Yprdowd she
distal end portion 3 of the elongated body 2 close to
includes expansion means, 5, which can be removably
engaged with an endolumenal expandable prosthesis 6. Said
expansion means 5 can adapt said prosthesis 6 from a
10 radially collapsed 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



WO 01/ 60284 PCT/ EPOO/ 12964 - 15 the expansion neans, 5 (Figure 1).

Advant ageously, the active portion of the expansion neans is

| ongi t udi dYsoiysoci ated to the elongated body in order Hergpg@pdedai d
prost hesi s eccentrlcally fromone side with respect to the el ongated
body, in order to | eave free from said expanded active portion the other
side of the elongated body. Wth furtrgr advant age, the guidewire tracking
means 11 conprises at |east a guidew Tumen 12 or 13 10 that at | east
partially extends inside said elongated body 2. Said | unen has at |east a
gui dewi r etdestabapsibn teamsovisdddigmra di)de of the el ongated body opposed
to the expansion neans and suitable for slipping through it a guidewre
portion of at |eastdvangaicedewsls ,pl ackabl eadtsiwe t hpiors idinst abfportthen in a
main or at |east a secondary conduit. In one enbodi nent of the invention,
a first gupdawiba | meamsl? iand lansgewdd nglildewigssdainared 3 wxt ette
conpletely 1 nside the elongated body 2. Distal ports 14, 20 15 and proxi ma

ports 16, elénfBkedsaigbdy I sin ansr&e€ondo | BipARA12,salid alroduhdsiaei ve
guidewires 24, 25 (Figure 19). The distal ports 14, 15 are preferably

spaceds Oueccéh%gctaliqyelqu%@l@ Rade 2 thorrepaY &0 e didatat 25 14

of the first guidewiré lunen 12 is provided at the
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



WO 01/ 60284 PCT/ EPOQ 12964 - 16 distal end of the apical portion 9, and
the distal port 15 of the second guidewire |lunmen 13 is provided near the

distal e expansion neans 5 (Figures 1-3, 6a, 6b, pdfrpdyi20dNe
proxinalqgggég&ﬁg, 17 are preferably 5 positioned in the port?ﬁn of the

el ongated body 2 that |ies between its proxi mal end and the expansion
nmeans 5. For exanple, said ports 16, 17 are |ocated at a distance ranging
bet ween 90 cmand 130 cm and prefé?ény? between 105 cmand 115 cm from
the proximal end, or fromthe 10 connector means 10 (Figure 1). According
to one endbdstabnendsaifd tdrelohpireadl podevione 9,5 andatheodiesabhetprrrtf or

angi oplasty, 1. Said balloon catheter 1 conprises a tubular catheter 2, a
proxi mal TenBécthe Eecomdd caridewilmd abimebal 3 obg Protbddie neatrhettey body 2
is tubular. The proximal portion 4 of said tubular body 2 is designed to
support @bdtpusénihefdtitabxpankion meahlersef(ergusaisd 1prgXisaBl emportion 4
is less flexible than the distal portion, which nust be flexible in order

to be ablegtosgnt errplehe ;L’x?bmﬁaiphe?aktb_rarl@les of aa¥essgrefaa@xanpl e,
said proximal portion 4 is nmade of a bioconpatible material, such as

bi omedi cabost eebnel N WHM phbEeeuelor Sehd cRbe¥hied MYdy 0f 4Hat desi gned
to be received in a guide catheter (not shown and known per se) which is
necessary fasf geciRibfl 3t REAGHRSS did | 4¥d Otnk NexpEABICA! mehasvessel

For example, said ports 16, 17 are located at a distance

ranging between 90 cm and 130 cm, and preferably, between

105 cm and 115 cm, from the proximal end, or from the

10 connector means 10 (Figure 1).

According to one embodiment, said endolumenal
device is a balloon catheter 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 is 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



WO 01/ 60284 PCT/ EPOO/ 12964 - 17 on which it is necessary to operate even
when the endolunenal device 1 is withdrawn. Said guide catheter is also
necessary w®oi1/dopgsr oduci ng, for exanple, a radi o- opaque comPOTAR/MI9E4 um
into the vessel. The proximal 5 portion 4 of the catheter body, 2 includes
an inflation lunmen, 18 (figures 3, 4 and 4a, 6b). Said |lumen 18 extends f
romthe proximl end of the catheter rbﬁdy 2 to the inflatable balloon 5.
The proxi mal connector, 10, for exanple a 10 connector commonly known as a
"Luer", is provided at the proximl end of said portion 4 and forns the
abovenent i¥he¥hisdns 16f d6nnBECRERAGY t he cABBFBRBnafVeRevVREN1 Bt he
apparatus for the controlled activation of the balloon 5. For exanple,
sai d connedsrlussmedc idevige He dnfiihdrauneir I8 FHidheCcdEre®®h S5to a
pressurized fluid source. The balloon 5 is associated with the distal
portion 3adfsa heecgeharyr body intredusimdan faf| &xamplehagbe¥adionhi ch at
| east partially surrounds the 20 catheter body (figure 3). The inflation
chanber 1%®pasiuedekomittrastbymadbaml obmt evalthe20 veggeppedThet Pa@xERaEr nal
envel ope 22. Said inflation chamber 19 is in conmunication with the
i nfl at 5on danteronl 84 ofi the caticdiewnbody he2bahnicdodeisnadnudestlaeioren a
distal 25 portion 7 and a proximal portion 8, a central portion 5a.
lumen, 18 (figures 3, 4 and 4a, 6b). 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 19 is
delimited by a balloon wall 20 equipped with an external
envelope 22. Said inflation chamber 19 is in
communication with the inflation Jlumen 18. In one

embodiment, the balloon includes, between a distal

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



WO 01/ 60284 PCT/ EPOO/ 12964 - 18 Said central portion 5a, when it is in a
expanded, or inflated position, is roughly cylindrical. The
bal | oon wablo1/d6:8sn one enbodi nent i s non-extendabl e or ri @CH/PRHEIRI64

radi ally

subj ected to pressurized fluid. Therefore 5 the ball oon wall
in aradially collapsed position,

(figure 6a). By neans of the external envel ope 22, the balloon wall
be renmovably fitted with an 10 endol unmenal prosthesis. For exanpl e,
ext ernal Saidel opetislr cpovebby fhatedvhgnh dHn erflovidscd arrastiaitly

plastically deformable froma radially collapsed

20, when it
is folded around the catheter body 2,
for exanple it is threefolded or, i ther words, fornms three folds 21

20
t he

is

can

condition to a radially

expanded egpahéiean, owhiiclf learedbepoditdanh byl preseghéyt o e ndnictadal surface

of a vessel 15 wall. For exanple, said stent is a netallic tubular stent
conpri si nghat baldoon Meshl For inhiche emsloodindmet dianetcer-exsfentdableent r al

cylindrical portion 5a, when the balloon is radially expanded or inflated
by pressupizeddfilduivhen npebtedtehr aughptdesunitedi 6hulidneriktefiaresuch as

to 20 fix said prosthesis to the wall of the vessel by pressure (figure

6b). I acpeebannednerkodi neo; ahehheti nvenin oa, radikdngi tacdilegdsqubrti on of
the balloon wall 20 is associated internally wwth the catheter body 2.

ot her worgdggsisabd, 25 ¥al foPfed s o alktry thshelkirr ebbapgth, t dhe

cat het er

10

15

20

25

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
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
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 18, is such as to
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

wall 20 is fixed along its entire length to the catheter

In



WO 01/ 60284 PCT/ EPQO/ 12964 - 19 body, so that when the ball oon 5 changes

fromthe radially collapsed or deflated position to the radially

or infl apesloiaosdst i on, said balloon 5 will extend eccentr PCAMBPPO/3964

asymmetrically with respect to the 5 catheter body 2, or in other words,

only one si

the proximal portion 8 of the balloon $gare advantageously tapered in

shape. In
Advant ageou
sl eeve nean

include a t
| umens, 12,

t he el ongat

expanded

on

de of the body (Figures 3, 5 and 6b). The distal portion 7 and

particular said portions are truncated cones. 10
t he tubglar cat heter bod

iqu f&6° ek
FRdiaL 4 fEi deflated RepEEion I5 ﬂ%ﬁbl?%&ﬂ?&ﬁ

ri ses sheath neans or
Al e WReD | ERPp| eétaﬁaa. {TB FERaRRSfpl £Y°%ai WS heat h

nmeans are an |ntegral art of the el ongated bod The sheat h neans. 23

13 fornlng the abovenentloned gui dewi re lunens,_ The guidewire
| unens 13, Expragdeds@tt jigHslagied masd tiqivarfiakf hast yoomrd iw barertend al ong

ed body. Said |lunens debouch at the extremties of the sheath

means with tefeeaieviaaddni orsd Zeyguetaui el ljor ity nespast 1o Jahe

sheat h nean

18) along t
is situated
Preferably,

10

15

20

25

s 23 are located inside the tubular catheter body 2 in such a
way as 50 leedhetersdupdy (i ob flor meheare whiodenmeoni onéyt onef |sstdeorof unen
he entire length of that portion of the catheter body 2 which

thet Weely 25 itdhveres ki malarmsbratect or 10 and t he bal | oon 5.
The distal portion 7 and the proximal portion 8
of the balloon 5 are advantageously tapered in shape. In
particular, said portions are truncated cones.
Advantageously, the tubular catheter body 2
comprises sheath means or sleeve means 23, for example a
flexible conduit. For example, said sheath means are an
integral part o6f the elongated body. The sheath means 23
include a tubular body through which run a number of
longitudinal lumens, 12, 13 forming the abovementioned
guidewire 1lumens. The guidewire lumens 13, 14, or
sections of these, advantageously run in parallel along
the elongated body. Said 1lumens debouch at the
extremities of the sheath means with the abovementioned
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 Ilength of that
portion of the catheter body 2 which is situated between

the proximal connector 10 and the balloon 5. Preferably,



WO 01/ 60284 PCT/ EPOO/ 12964 - 20 said sheath means are attached for their
entire length to the portion of the wall delimting the balloon inflation
chamber W opsgs 3. 4, 4a and 6b). In other words, where PATEPGOURYHMAr
el ongat ed body of the catheter continues in 5 the balloon wall, said sheath
means are associated to a portion of the balloon wall. In one enbodi nent,
said sheath neans extend beside the _bald qon distal portion becomng said
cat heter body apical portion. The extremties of the sheath neans 23 are
attached to the 10 wall of the catheter body in such a way as to_nake the
gui dewi re |SAhSSRRRES MPARS F2%m %El‘f%?lél%dtfﬂ‘érc’é?ﬁé?e?nt%@yltaﬁ%ﬁgﬁot he
guidewire ports. It is particularly advantageous when_said sheath neans 23
debouch in the pertiertaf §hiededille deorimitsngthe sbalieest 1gbilaédPre | unen
12, distant froma second distal guidewire port 15 of a second gui dew re
| umen 13. |chaeber c(fdgyuresai d, sheatdth medn$loxt el elthehewordg, owhene di st al
portion 3 of the catheter body 2 in such a way as to debouch with the
first distathgutdbulae e2@ngarted dadie ¢of ptbe tdedhmgiiesal conaenuds LR a
first enbodi ment of the invention, thanks to the asymetrical position of
t he bal lsoontlse wbahloerspeaill,t saink skxdieh emebody aZe tdmsssicured dtsot al
guidewire port 15 is positioned along the catheter body 2 so as to all ow
25 the secopsrgiomiewir ethemeallBoéw deflduchIat dme @imdicaliment, said
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
guidewire lumens accessible from outside 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 guidewire 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



WO 01/ 60284 PCT/ EPOO/ 12964 - 21 end of the central portion 5a of the
bal | oon, in other words, so as to be positioned just outside the

or
prost hesi achable to the balloon 5 (figures 1 to 6bperlepogaseeond
enbodined?oggmgﬁé invention, the 5 second distal guidewire port 15 is

positioned along the catheter body in such a way that the second guidewi re
| umen 13 debouches at a point |ocated between the distal portion 7 and the
proxi mal portion 8 of the balloon 5] 2hnd in particular at a point of the
central portion 5a 10 attachable to the prosthesis 6. For exanple, said
port 15 ¢idlofatkd seatrhbepeoentibe banefotheaibdldety,alompdrt icdherda
(Figures 7, 8, Ila and IIb). Preferably, the prosthesis 6, which can be

attached w6r8a| dseatbeter bé, pobasianwtindawr26udedidgnetic! @@ el s
obstruction of said 15 distal guidewre port 15 when it is fitted on the

bal |l oon &.afeacexBiBl €0 the BROSLBASES (Bihaged W der 6&gl.l 26 than the
other cells of the prosthesis, and at the sane tine of a size close to

that of the ostiufhofat haddHEen edboiitenkr aBeh ORe Whirkfertids, N@gRSsary to
proceed, or only 20 slightly smaller. Alternatively, the balloon can be

fitted W b-8nguahek 29f élﬂféwﬁs&zﬁ”?% aged ;Y deo byt Sbsea hfoRgdehd 0 avoid

obstructing said port 1 Prefera the proxXimal guidewire ports 16, 17

are | ocat g },8r 8- PYdd niﬁfe S cat h@hﬁrtﬂgéyt%ewhé&@onﬂ%u%remgeuse of

the catheter 1, remains s ed In the
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 (Figures 7, 8, 1l1a 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 distal 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, and 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



WO 01/ 60284 PCT/ EPQO/ 12964 - 22 gui de-catheter. For exanple, said
proxi mal guidewire ports are |located at a distance fromthe tip of the

cat het er j etween 15 cmand 35 cm and, preferably Qgtmess cm and
30 cm Altergg |%ely, said ports 16, 17 5 are |located at the prox?%g? end
of the catheter body. In this case the balloon catheter 1 is fitted with a
proxi mal connector 10 with at |east two channels. A channel for the

adni ssion of the pressurized fluid i-n@ -—the inflation |lumen 18, and
channel s for passing the 10 guidewi res 24, 25 along. Advantageously,

radi 0- opagig dBI ki getadd, anthBl cfpASSOCsat§d prbRikAE Cﬁhhaé@&rEOdy 2
(figure 3). For exanple, said markers are | ocated al ong the catheter body

2 at the digtal and pigxheBl &nds,0fqiHeaREosifies) Sthe 1oipaidt cahbeter

body al so i ncludes radi o-opaque mnarkers for the identification of the

posi tion along sa drall?é’ﬂé{? Obe] @@elﬁi §Ealemlbndl 55 g/ Kha Pr p¥LEBLabsy 17

guidewire ports of theguidewre lunens 13, 14. The subject of the” present

i nvention arféé»?eeé%agoméé&s%@ &ht zggtls%ﬂgéw%%g,g. s&ﬁdgﬁekegi g, Al

endol unen expan | e prosthesis. It conprises endol unenal

deviceg 1,85 fIgsgtl e%tagﬂéepﬁ%kilnggsﬁegﬁ afﬁ)“rPAee e %F%{;ﬁ?.zin 25, and

at | eaSt one expandabl rosthesis y ‘assocl ate t he
géPrSPiSisgg A0S <;2a5se5 qhesaib%lﬁ%%%l ur@%rl%let%%:\/i q€ J.‘I.'s S%E‘Et%oswi‘%ii Sa
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 16, 17
guidewire ports of the guidewire lumens 13, 14.

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



WO 01/ 60284 PCT/ EPOO/ 12964 - 23 a tubular prosthesis body adaptable from
aradially collapsed condition, of mninmal external dianeter, to a

radi al | ywexagosed condition, of extended external di anmet BCTHPeKL2064 t han
the col |l apsed external dianeter. 5 For exanple, said kit for delivering and
depl oyi ng an endol unenal expandabl e prosthesis conprises at |east one
first radially expandable prosthesis _aggociated with the proximl portion
of the expansion neans of said endol unenal device and al so conprises at 10

| east one second radially exgandablgggrosthesis associ ated with the distal
portion of BhetBRPAREi oRCAEERES1Sf Rety afpptarRtRl W ce gadially

alternatively_a single prosthesis over[apging sai d _proxi mal and di stal
portions ofOLhBPERPaFSIGH tiihs . Of sMERERAS! pHeIRF1deddFeateF . shPd &i t
includes neans of identification, such as for exanple the colour of at
| east a proXpEaRlpyrt i oyrdede qEndawilicn, orof diewanrded of exfermeadss
section of a proximal portion of the guidewire which differs for each
gui dewi re. doasetdrggirdetiereshadysheagedisbgedopptiesnadndiameseircal |y
flexible distal end portion. In particular, said guidewires include initial
proxi mal5 secti ons wAbch aexamulketi osalibe adting &opr oxdedlvesengi omndgf path
common to all the guidewi res, and 25 secondary distal sections which are
posi ti onabl deplogdng 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 prosthesis
associated with the distal portion of the expansion means
of said endolumenal device, or alternatively a single
prosthesis overlapping said proximal and distal portiomns
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



WO 01/ 60284 PCT/ EPOO/ 12964 - 24 distal sections of path which diverge and
formwth said proximl section of path a bifurcation. It is particularly
advant ageouachs at | east one of said guidewires to incl edEeERD/E96EtI cal |y
flexible distal 5 portion, which extends at |east to straddle said
bi furcation. it is furthernore advantageous for said guidewires to include
radi o- opaque nmarkers, for exanple |ocajgd_-near the tip of the distal
portion. 10 A description of the working of an endol unenal device
according tqQ.this invention follows. Inp particular, the proceduyres ,
necessary fBt-Stati Fecd oSl RitehariHehi dvargfgagdi %@\ﬁ“r é‘ls“’g‘tl,s are
described bel ow., Said guidewires are |ocated along a 15, common_pr oxi nmal
section of P&PKiEAd a BPGEL§Png of st M2tisecti onPdfupsehioPornifly a 1s
bi furcation between said sections. The above nethod conprises the
fol l owi ng ®eagésulardy dadygstagerals dépce ats figassd it £f 263¥dxi nal
end of a first guidewire so that said first guidewire is received in a
first gui deguidewdmes t hpougnclide dant s¢laghtead k¥ phkexiblegidistal
endol unmenal device is fitted onto a proximal end of a second guidewire so
that sai® spoondon25 gdiidswi rextendeceiated lienst setondsgurdeder e saien
t hr ough

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 guidewires 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 guidewire so that said first
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

25 guidewire is received in a second guidewire lumen through



WO 01/ 60284 PCT/ EPOO/ 12964 - 25 its distal guidewire port; - said
endol unenal device is advanced along said guidewres until at |eas

of the di steéi1/¢dopgd portion

5 bifurcation of the guidew res. Advantageously, it is possible to
a further nmethod of guiding an endol unenal device along guidewre

25, in which said guidewires are

section of path and a 10 diverging, distal section of path, formng
said sections a bifurcation. This further nethod includes the fol

st ages:

- ids distad! gvasgvid®/irartis fitted onto a proxinal end of

guidewire so that said first 15 guidewire is received in a first

| umen through its dissitcalenipbagnal pdevice & adopasedmedamndesa

fitted onto a proximal end of a second guidewire so that said seco
gui dewi r e gusidesdigiesediitni la aecbadsgupden Pé tineedistadugnd 200Ftboni st al
guidewire port; - said endolunenal device is advanced al ong said
gui dewi r eofunt theat dleasdatpait bdodyhe dsst gosEid g | oheyofdt hetle# ongat ed
body lies on a distal divergent section of path of one of the guidewres.
25 Thesst éifwfca inet oo they fuitdewigrasadi al |y

10

15

20

25

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

- said endolumenal device 1is fitted onto a
proximal end of a first guidewire 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
guidewire is received in a second guidewire lumen through
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.

The steps of a method for fitting radially

t part

of the elongated body is positi ecaFEPO@9M t he

envi sage
s 24,

posiLki oned al ong a common proxi nal

bet ween
| owi ng
a first
ui dewi re
is

nd



WO 01/ 60284 PCTI EPOQ 12964 - 26 expandabl e prostheses to the walls of
branches formng a |IT bifurcation' 32 are described below (figures 12 to

17e). Sai gv(ﬂ]lf@&%ati on 32 conprises a main conduit 33 and pw1@EbbAiges al
conduit 3 a ranches off froma wall of 5 the nmain conduit 33. The

abovenenti oned nethod conprises the followng steps: A kit as described
above, and in particular a kit which_conprises an endol unenal device
having a distal guidewire port |ocat &8 on a central portion of the 10
expansi on neans, is prepared. Then, through a proximal section of the main
condui t, axparsialgle dembsehéseposot thredrald st ef naranclemdiotmsmgt Aat it
passes the bifurcation, and a second guidewire is positioned in the

col | at er al*Topdfukcabiabd ' 1B Puindew descatieePodidliconedf igusash 12 way as to
followan initial proximl section of path together and second distal
sections af7epat lBdidtb i viedpeicd 32 codpfliseataonainfcondeid2}s akdt, a
first endol unenal device, equipped with a 20 radially expandabl e

prosthesi s d&1fdtd el 0BdAdA1 B 9%i FRht BREnehelshe fFecsh liwewires so that
said second guidewire is received in a guidewire lunmen of the endol unenal

devi ces t huUgh, fn dishahi gUBEEWTHR RYdverdIABALAHEDP Mol | BoRprikbés
el ongated body. 25 Said first endol unenal device is inserted into
the following steps:

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

10 expansion means, is prepared.

Then, through a proximal section of the main
conduit, a first guidewire 1is positioned in the main
conduit so that it passes the bifurcation, and a second
guidewire is positioned in the collateral 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
(Eigure 12).

Next, a first endolumenal device, equipped with a

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

located on the tip of its elongated body.

25 Said first endolumenal device is inserted into



WO 01/ 60284 PCT/ EPOQ 12964 - 27 said conduits follow ng the proxi mal and
then the distal sections of path of the second guidewire in order to

position gﬂ; g*plly expandabl e prosthesis in the collatg@pfAssht SO
that its prOX|na edge is 5 positioned near an ostium of said collateral

conduit (figure 13). Said expandable neans are then activated so that
said prosthesis is inits radially expanded condition and fixed by
pressure to the wall of the collateral“®tonduit 10 (figure 14). Next, said
expansi on nmeans are wi thdrawn and the first endol unenal device is

Wi t hdr awn gadn tbadaeeendolguwded rthelirndxinalhasndeehenegheedifstan t he
conduits. A second endol unenal device equipped with a 15 radially

expandabl esgc©sbhesicE | patht tefl ehko fepbXi RRlideidef ihheofddst tgui dewire
so that said first guidewire is received in a first guidewire |unen

through itgsogisigh 6HedeWaldaanakt |BgRirRTAIE t herdsPhebis heigandehenenal
devi ce. Said second endol unenal device is fitted onto a 20 proxi nmal end of

the second-gii geytse SQIRtitSal §oSe¢PRE Oi dewphexitanecesygd i Rsa second
guidewire lunen through its distal guidewire port |ocated on the portion

of el %ngaémglppéa{eah%eafe%nbebw@@uma Ok St AN A QAR coapdief the
expansi on ans Sai d endol unenal device is inserted into the main

(figure 13).

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

10 (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

15 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

20 proximal end of the second guidewire so that said second
guidewire is received in a second guidewire lumen through
its distal guidewire port 1located on the portion of
elongated body that lies between a distal and a proximal
end of the expansion means.

25 Said endolumenal device is inserted into the main



WO 01/ 60284 PCT/ EPOO/ 12964 - 28 <conduit and slid along the proxinal
section of path of the guidewires until a distal portion of the
endolunenaknmﬁﬁygce, | ocat ed between the tip of said devi cecgRob/es di st al
guidewire port of the second guidewire lunen, is 5 positioned beyond the
bi furcation (figure 16). The expandabl e means of said second device are
activated so as to bring said prosthesis into its radially expanded
condition and fixed by pressure to fhé® Wal | of the main conduit and
straddling the bifurcation 10 (figure 17a). Finally said expansi on nmeans
are w t hdrostweind ahdesltide siesondtred@naxEnal deydicion Sofi tgabttawstfrom t he
guidewires until it has been renoved fromthe conduits. Further steps which

nmeke it pess bfeidewpeeptuibel ASdpeewlopdnt igrafded iy ostidebasehal order to
cover the lesion conpletely are described below. A third endol unena

devi ce wi thetce, PL1OELPEEI Detivdeh tiresd enpO dfhessEgondvidbdaid eche
positioning it to straddle the bifurcation so that a distal portion of the

20 expansigQnsdEangu At R set Bereoldrateial seeBali Guakdwd rePriQxidral portion of
t he expansion neans is positioned in the nmain conduit. The expansi on means

of thegt higdldeMi ey A&, It haali Mat etk 50y aprfQuAadapi) a portion of the
prosthesis in 25 the nain conduit facing the ostiumor |ateral w ndow of

The expandable means 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



WO 01/ 60284 PCT/ EPOO/ 12964 - 29 the collateral conduit to the shape of
the lumen of said collateral conduit (figure 17c). Said expansion nmeans
are w t hdeawp aod then the third endol unenal device is w tghdipptdeem t he
second 5 guidewire until it has been renoved fromthe conduits. By
inflating the third endol unenal device (for exanple a balloon catheter for
angi opl asty) straddling the bifurcation, the struts of the prosthesis
grafted in the nmain conduit is nmouldeé? so that it surrounds the 10 ostium
of the collateral conduit perfectly, and guarantees perfect coverage of
the | esi ontke ecollagerel ddajduiAl ter nak \«ape A ttloul lihgni aft Baidase of

| arger dianmeter or larger bore conduits it is possible to insert two

bal | oon cat¢dEl £fsrol ddbidneoust yguféeétiysy. themon the 15 guidewires 24, 25,
so that they are paired and straddle the bifurcation, one in the main

conduit and the sesoidl eRphhkabhy ridarddeaes! Wataaehwaond ttiead paetial |y
in the min conduit. Sinmultaneous expansion of the two ball oons shapes

the prost hesesd sernddaturerey nabkehcandi d oAk &d28waont i ouheSUBBebhd
structure which covers the entire extension of the |lesion and creates, in

the area O%I,ui&@mbéfﬁﬁ@ﬂ'%  his fHBBR! reh8Ped AE8R ¥hECBohQLRgst he main
and the colfl ateral branches and pronotes non-vortical fluid flowin the

conduits or vesselg, 23r1he;isA0fReOfrihg "BhAGTuAESSTT RRA, AROVE£RRY al SO

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). Alternatively, 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



WO 01/ 60284 PCT/ EPOO/ 12964 - 30 be reversed, grafting first the main
vessel and then the collateral vessel. In view of the above procedures it
is evidentyq sM@tsst he grafting of a prosthesis in the main yegagl1deshi fts
t he pl ague 3 naterlal to obstruct the ostiumof the collateral vessel or
vice versa (Figure 14). Thanks to the fact that, using the device
according to the invention, the appl 8ation of a first prosthesis in a
vessel is always carried out IeaV|ng g second guidewire 10 in a second
branch, in spite of the presence in the ostiumof the sanme of a barrier of
pl aque calseddnerdeshovgpibiningr fipstqubeshafini vgssellt arsl ttterref ohe al ways
possible to insert in the second branch a device for the application of a
second pr estlNediexalUsiaxgsddnown prior-art 15 devices it is not possible to
operate sinultaneously with two guidewires always present in the two
branches of the hif uréaivi mf bhReaudswae speopbddguiedevit e igotepbdetnt oned
inside the prior-art device would be externally jailed by the prosthesis
and renderghtunyBablgxaftiwg heif var ggosthasitdh ihe yhd Onadht veyse® it is
necessary to proceed using only one guidewire per procedural stage. Wth

the devi i rhdgplaghbe sonveitddnml heyeyBstrutti $hepassiihing ¢ ef f ect
the swi ft exchange of the endol unenal device on guidew res which al ways

][em%ll N inHd Ueolladrdei H8sRaISIHY /il W R8s awrt Barendal)umemgdnigevi ce
roma

to the fact that, wusing the device according to the
invention, the application 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-art
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
inside 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



WO 01/ 60284 PCTI EPOQ 12964 - 31 first branch of the bifurcation to
reinsert the same device or a second device in a second branch with
extreme LaRididsy- The steps for a further nethod for fittpagrpho 2964 ally
expandabl e ‘prostheses to the walls of the branches of conduits formng a
Y bifurcation' 35 are described below. Said bifurcation conprises a
proximal main conduit 36 and a first_and a second secondary di stal
conduits 37, 38 which branch off fronta distal end of the 10 main conduit,
form ng between thema carina. Said nethod conprises the follow ng steps.
A kit as deseti biedaabbveof s tpeephi fdycantlonn tganteicsleartt atket samgri sing
an endol unenal device fitted wth a distal guidewire port |ocated near the
di stal edgevikeobra aprsesidnesidefiidd €t eh ddtmXangidn wisdnssxtarehea second
distal guidewire port |located at the tip of the device, or apical port.
Through t kepraiikyconduit first guidewire is positioned in the first
secondary distal conduit and a 20 second guidewire in the second secondary

distal conduit, sahd JWtdp r &pbeiang MesiHdonekEd@S ey fotdaweg first
proxi mal section of path together and second distal section of path that

di verge afhel a3ahd RibgdreRIbIAN fdsdHeekd) 25 thd | rad1endadumenad device
equi pped with a
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 is 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
(figure 18).

25 A first endolumenal device equipped with a



WO 01/ 60284 PCT/ EPO0O/ 12964 - 32 radially expandable prosthesis is fitted
onto a proximal end of the first guidewre, so that said first guidewre
is recei ve@® drsomsgui dewi re | unen of the endol unenal devi c@CIIRPOV/EIN64t S
distal guidewire port |located at the 5 tip of its elongated body. Said
first endolunenal device is fitted onto a proximl end of the second
guidewire so that said second guidewsse_is received in a second guidewire
| umen through its distal guidewire port |ocated near the prosthesis 10
di stal edge, ,just beyond the prosthesis. Said first endol unenal  device is
i nserted FAfdaldyi @XEAHRRIE RAPHMEHL T hdSplokErRel OB ioPHxH™h  unti |
the carina is positioned agai nst the el ongated bo_((tl% and near the distal
gui dewi r e€p8r °fpddiq i fokest n@akdewibre 155@i §har &ad Hffufd HpEIRYHFE neans
(figure 19). Said expandable neans are activated so as to bring said
prost hesi §si nteceivedadinl 13y axideddge cdaen onf fiked endpkerenrk to the
wal | of the main conduit (figure 20). 20 Said expansion neans are
wi t hdr awn dend ceheglfiough Engofdrbpal gadewiies poeh wWworhAtedwat riopet he
guidewires. A second endol unmenal device equipped with a radially
expandabl ¢ipr ost Hesi s licmdrittededadiyt.o a proxi mal end of the first guidewire
so that said guidewire is 25 received in a guidewire |lunen through its
di st al Said first 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 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
until 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 activated 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 endolumenal 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



WO 01/ 60284 PCT/ EPOO/ 12964 - 33 guidewire port located on the tip of said
second endol unenal device. A third endol unenal device equipped with a
radi ally expéwgdadal e prosthesis is fitted, at the sane 5 tiPca/EPI0/M12964 second

endol unmenal device, onto a proximal end of the second guidewire so that
said second guidewire is received in a guidewire lunen through its distal
guidewire port located on the tip of gaid third endolunenal device. 10
Sai d second and third endol unenal devices are sinultaneously inserted into
the main conduit and slid along the proxinal section of path of the
gui dewi r eguadevwitigen PRdng haratredpeet i vehdi stap seét i Gildf IREIINDf sai d
guidewires, until the expansion neans are positioned in a 15 proxi nal
portion ofndsilumeingdt dgvd csecond secondary distal conduits, so that a
proxi mal portion of the expansion neans is positioned near the carina. In
particul ar, care iBs ttdkier t ccndslumendht dévlipeoxeauippedge wiftthotan t he
second and third prostheses is in 20 contact wwth the distal edge of the
first prostddsildy ekpasadsgbpesiprasidesiml éspahtededn tte then samen
(figure 21). The expansion neans of said second and third endol unenal
devi ces atdmactayathd igeawrderehdobumanal heleviTer,esqend | we grasinmeses i nto
a radi ally expanded condition
end of the second guidewire so that said second guidewire
is received in a guidewire lumen 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. 1In
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



WO 01/ 60284 PCT/ EPOO/ 12964 - 34 fixed by pressure to the walls of said

first and second

distal conduits (figure 22). Said expansion neans are

Wi t hdrav\?, anqgoisgen the second and third endol unenal devi Fﬁfm@étﬁlz‘ﬂﬁ hdr awn
e gul e I

from 5

ewires until they have been renoved fromt

conduits

(figure 23). The above description shows how the use of at |east two
gui dewi re |lunens which extend at | east ga[tially al ong the inside of the
el ongat ed body rmakes it 10 possible to %It t he endol unenal device

si mul t aneousl y on

at least two guidewires. In this nmanner, once at | east

two gui dew fexedlaby emsdursertedtha whélbr afcresidffirsdi fndcaeicomd it

W ll be possible to insert and withdraw the endol unenal device froma
first branc@isfalheot8Bubktbudfaguor @R0hout ever | oosing rapid access to al
the branches already negotiated, i.e. reached by guidewires. 1In other

words, it will be

peasdblexpamsimimtmeans uarat evirthgiredmacosed sthenvadeul ar

approach to all the branches of the vascular systemon which it is
necessary 28etonapemd eclainl i sndblafefaluidderices hase beethdpaent gdop, in

yet ot her words,
break thyoughet
of the branch by

using the device proposed it is no |onger necessary to
heu Déwi €8s Ofurliaquenedd KB E! bdlenWhi-efoPBa! rfseds e osti um

"snow pl ow' or "plaque-shifting". 25 Thanks to the

endol unenal -daMh§esage9gdr-ag289 .t he

least

The above description shows how the use of at

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 have been inserted in the branches of a

bifurcation, it will be possible to insert and withdraw

the endolumenal device from a first branch of the

15 Dbifurcation 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 “plaque-shifting”.

25

Thanks to the endolumenal device according to the



WO 01/ 60284 PCT/ EPOO/ 12964 - 35 invention it will also be possible to
position accurately a first endovascul ar prosthesis in the main vessel

al ways WyldoiRosg se positioning and conpl ete distension opcrai¥bi®esi on of
the prosthesis over the entire area of the 5 | esion, thus reducing the
probability of re-stenosis and avoiding the pitfalls of the known

techni ques. Advant ageously, the engoigngnal devi ce proposed all ows extrene
flexibility and nodularity in the apptication of the endol unenal
prostheses. Thus, if the 10 expansion neans are positioned exactly

st raddl i ngnveethichuitawiidd iafl sics bpogmissidlteo e plan Eimolammnadtely ost heses
of exactly the correct length and dianeter for the dinensions of the
segnent o& damagedndesselcularberdatéaisdd, iby theamsiof tdwesqir adiweats and

di stal portions of 15 the expansion neans. Wth further advantage, each
porti on oWwithe pexpdse opowarnionimkes and passigllerd o dirsfdnsa orunter  of

endol unenal prostheses of optinmal dianeter and |length for the anatony of

the damagegplasatlian bfantlk p2dsiihesiexpary WhdTeantsifd tareth tef tdlee
endol unmenal prostheses are in the collapsed position, the device

accor d ngilkeibhe ithventiaiudindfthiedpgeslabl ansyepge delsdtenosld nthd t
possi ble to reach peripheral branches extrenely weasily and rapidly
(trackabi hivbYhingd thedelikeh1Wd bt eV &l lddahr@fquarpl i cation of

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 is 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



WO 01/ 60284 PCT/ EPQQ/ 12964 - 36 prostheses adapted to different branches
of the bifurcation, the device proposed also nakes it possible to join

prost heseg,, Qlapds" Other words, it allows total coverage qirigiRoARERIed
ar ea, av0|é}ng prol apse of 5 atheromatous material and reducing the

probability of re- stenosis. A further advantage derives fromthe fact
that, wusing the endol unenal device according to the invention, the
geonetry of the prosthesis is not distBrfed and the 10 vascul ar anatony is
respected. In contrast, distortion of the prosthesis is inevitable when
endol unenglrcdetieses aadapdedg toot helififierrerart dranedhed Ob¥Yi oushy,
variations and/or additions to what is described above and illustrated may

be envi sagedurtatAldrer neie vabyite privpldseon aisd maRed val soséitvref ol ded
onto the catheter body for insertion into the lunmen of a vessel, as

descri bed tabopein i prostpeses bl ert 0 irertisdgewbhasyse tofala wenpt ot or
extensi bl e ball oon. Qther possible variations are: 20 - the catheter of the

type desciedaaRover tHglRmRRAI@A! Ardapi hvxtdange poslap@anoras | ", may
alternatively be of the "over-the-wire" type, that is wth opening of the

proxi ngal  guindeWn=e Jul Bt i dihandPreduiing thofpidiaiei ongated hedy; 25 -
one of the at |east two guidewire |unmens nmay
stenosis.

A further advantage derives from the fact that,
using the endolumenal device according to the invention,
the geometry of the prosthesis is not distorted and the

10 vascular anatomy is respected. In contrast, distortion of
the prosthesis is 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 onto 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 is
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



WO 01/ 60284 PCT/ EPOO/ 12964 - 37 always be occupied by a guidewire and may
be inserted in the conduit, or vessel, together with the endol unenal
device. Ppeffildsy, in this case the guidewire is fastenegchRpasRbs
integral part of the elongated body of 5 the endolunenal device, for
exanpl e extending fromthe apical portion of this ("fixed-wire"). - the
catheter may also be of the perfusion _balloon type in which passages are
provided for fluid flow when the balldbn is inflated: these provide 10
comuni cati on between the portions of elongated body above and bel ow t he
expansi on abeags(bassagapikdr byhe dlioisvire tded bogdy be pheverled gmporary
occlusion of the vessel during the application of the prosthesis and the

inflation oiet hersalitgonpr Messdhe erdemascul aithr asidheshadTRnd@ 1modul ar .
For exanple it is possible to provide a series of prostheses of set

di amet ers aedi@eser peaferabey, | engl heniy cheddie  opRer agQigegieri MR to the
proxi mal and distal portions of the expansion neans, faking themextrenely

flexibl e ofaseinéd ebNeE WAr dewddRNGd:le ROPSLM ColOngdapl LBy RIEOSIhesi s
perfectly to the pathol ogical requirements of the nonent, or i n other

words, sto the enddlehenl |&stPfe, and Lt Nex DRS e Ok LRl HEBN: Of, T he vesse
on which it is necessary to operate. 25 As an alternative to the above
descripti Odpical portion of this (“fixed-wire”).

- the catheter may also be of the perfusion
balloon type in which passages are provided for fluid
flow when the balloon 1is 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 prevent 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 requirements 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,



WO 01/ 60284 PCT/ EPOO/ 12964 - 38 illustrated by figures 3 and 8, at | east
one portion of said at |east a couple of guidewire lunens 12, 13 forns a
si ngl e gwal@vosts | unen (figures 28, 29, 30, 33 and 34). | ®Ca/HPOO/12964
variation of the invention, a 5 guidewire lunmen 13 have distal ports 15

| ocated near the proximl end of the expansion nmeans, 5. Instead of the
enbodi nent illustrated, for exanple, Lnizgigures 2 or 3, the elongated body
is attached externally to the wall of the balloon. 10 In a further

enbodi ment af .t he invention,, said expansion neans are designed to hold a
sel f - expandilrjr&u%rrﬁeﬁ]gﬁ% Fhouresdfa &1 o2l 3‘6@% &h€a rrtéoébs%gi t in
a controlled manner so that it takes up a radially expanded position. Said
expansi on mEEAS A l§ES G & I &L R T B igFaH S YRS et am B3 SHER # unen
sai d self-expanding prosthesis. Said sheath can advantageous|y be adapted
in control [Sé@dken i deMdhRe men (Gimest?d Fobi 3%n 3193n anchi t he

sel f-expandi ng prosthesis is confined in said |unmen of the sheath, to a
second rel eased posilio® ifwriheshi clri@Etd @y oRthedihe | sireendady f rdm sai d
| umen of the sheath so that said prosthesis is radially free, to bring
itsel f ihtoguidevddieallymesx pehdeaive odtlsthbnpostehld dogadedc areare the
advant ageously used in the artificial conduits of bionmedical equipnent
t hat connectyoxifmalp emdt hE pdid eexpandboly. mEansexdnpl Ensteddviode Wiet he

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 are designed to hold a self-expanding
prosthesis in a iadially folded position and release it
in a controlled manner so that it takes up a radially
expanded position. Said expansion means include a sheath

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



WO 01/ 60284 PCT/ EPOO/ 12964 - 39 type described above can be used for
transporting, positioning and deploying an elenent for the repair of the
wal | s of @ahmdwst accidentally damaged during the use of PCHEP00/12964
abovenenti oned machi nery. 5 Advant ageously, the endol unenal device 1
conprises at |east a guidewire lunmen 12 or 13 extended conpletely inside
the el ongated body 2. Wth further Qdégnt_age, the active portion of the
expansion neans is entirely associated to the elongated 10 body in order
to expand said prosthesis exclusively fromone side with respect to the
el ongat ed gy, darfuipeast dabov® |@Ive B¢ ecusedm E@F d expaspieBt a8Fi ve
portion the other side of the el ongated body. According to one enbodinent,
t he side gfogtilgonifhie| andades isothngport i ereassscifaredthe mapadpadsi on
means and free fromsaid expanded active portion, or free side, is
provi ded wilteh wailsswfe d06osdutiablacdistentmlliyi dgnagedi stuiingui deei re port
15 of the at least a guidewire lunen 12, 13. It is furthernore
advant ageaise faff e chiRrdnessuiranddndchimeext ended bet ween the di stal end
and the proxinmal end of the el ongated body portion associated to the
expansgon nmeans 5 (fAduarasagdousiBy and t38) . EBneébduakingl t hdevide of 1t he
el ongated body associated to the expansion neans 5 and free fromthe 25
expanded exppisisys NRENI e@RPrd sgaidewdre l@merhat2 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 5 and free from the

25 expanded expansion means comprises a wall 105 that



WO 01/ 60284 PCT/ EPOO/ 12964 - 40 partially binds said at | east a guidewre
| umen 12,13. Said wall 105 is suitable for being bored by a guidewire end

106, forexa the proximal end, in order to slip saidpgyisgyios 24
t hrough the g@%ﬁd portion of the wall 5 105 (Fig. 40). According to a

further enbodinment, the at least a guidewire lunen 12 and/or 13 of the
tracking neans has a plurality of dist b guidewire ports 14, 15, 151,
1511, 15111 151V and/or 15v, 15V1115V1111511= 151X, 15X, 15X1 10 15X22,
15X111, 15X1 spaced out along said elongated body 2 (figures 31, 32, 33,
34, 35 and Bertimdéferlaings shedguatdehbastt mackihdewernas lihencomprises a
plurality of guidewire lunens 12, 13, 131, 1311, 13111 ssociated to each
of said distaidlwadli dedd ries pouisablle £6r bBinglbbredl®illy dibildewitgur es
31, 32) . Advantageously, the at |least a guidewire lunen 12 and/or 13 has
a distal gueti@winos pafdr ldxamplapithal fr@xdimalatedde ihpoetiegaitd disiml end
portion 3 of the elongated body 2 (figures 31, 32, 33, 34, 35 and 36). 20

Wth furthegaddyajiiia@aire f24 sthgvudawithe Iv6m B3rassechat ethd avsE d
apical port 14 is provided in the body and a second guidewire lunmen 13 is
associ ated g@sa (Fakur aloyty of distal guidewire ports 15,151,151, 15111, 15
IV ; 15V, 15Vvi1, 15Vi11 15V112, 151X, 15X, 15X1, 15X11, 15X111, 15XIV or
si de 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",15" and/or 15Y,15%%, 15V, 15V, 15T, 15%, 15%,
10  15%7%,15% 15*Y gpaced out along said elongated body 2
(figures 31, 32, 33, 34, 35 and 36).
Preferabiy, the guidewire tracking means 11
comprises a ~ plurality of guidewire lumens 12,
13,13%,13%,13™ gsociated to each of said distal
15 guidewire ports 14,15,15%, 15,15, 15" (figures 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,15Y%, 15VIT 15V 151X 15X 15X 15X 15X 15XV or  side

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



25 ports, provided on a side of the el ongated body opposite WO 01/ 60284
PCT/ EPOO/ 12964 - 41 the expansion neans (figures 35 and 36). As an

ext renmel ywadMapigageous alternative, a single guidew re | umrem/EPR)/12084
associated to said apical port 14 is provided in the body and is al so
associated to 5 a plurality of distal guidewire ports 15, 151,

1511, 15111, 151; 15v, 151, 1511, 15" 11, 15zX, 15X 15X/, 15X11 15X111 15X1 or
side ports, provided on a side of the el ongated body opposed to the
expansi on neans (figures 33 and 34). 10 In a further variation of the

i nvent i onthehexpansions meangui Fdwures dre@B Ids: a distal guidewire port
15 near a distal end of the expansion neans 5. Advantageously, the at

| east a gui dewi r e Asumean 13exhuenaly| eadvantaogseals palitermatise, 1521, 15111
151; 15V, 151 15 1511, 15111, 151X, 15X, 15X1, 15X11, 15X111, 15X1V in a
portion ofsingdeelmrigtgwirdotiyment B3t |ldesapsoqared Hpsts@lidermbieri a
proxi mal end of the expansion nmeans 5. In a further variation of the

i nvent i onpotrite 14eridopmmenialeden dédec nodye aadl dirg syl ssesieabed wrder to
20 inmprove maneuvrability and clinical efficacy of sone enbolization

cont aifimreat devipdexralBEE€R) duricfy cor a@hizrbal angi apliaddwiznd st gmerng).
Actual ly, a frequent conplication of these procedures is the so called
"no-fl ow pkenefensh®, 151, 15%;15Y, 15V%, 15V, 15V 15T% 15% 15% 15X,
15¥1 15*¥Y, or side ports, provided on a side of the
elongated body opposed to the expansion means (figures 33
and 34).
10 In a further variation of the invention, the at
least a guidewire 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 15,15%,15%,15™%,15%;15",15"%,
15  15Y%F,15VIIT 157X 15%,15%T,15%T 15%¥1T 15%Y in a portion of
the elongated body 2 that lies between a distal end and a
proximal end of the expansion means 5.
In a further variation 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 1is the so called *“no-flow phenomenon”,

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



25 consisting of inpairnent of the blood to fl ow down to the WO 01/ 60284
PCT/ EPOO/ 12964 - 42 distal vessels, even though the obstruction has been
removed. whhiSeq! am tous event is mainly caused by the dpgigbosizhedl i zation
of the t‘ﬁ onbus debris, and arterial 5 spasns induced by sone
vaso-constrictive substances rel eased into the bl ood stream because of the
pl ague crunbling and conpression during,balloon inflation. These events
are frequent when treating recent coronary occlusions in acute myocardi al
infarction, or 10 when treating coronary |esions w th angiographic
evi dence of dastRdonvassalehi rever |thaugh ashen ghstabbéioanghas. bews ef ore,
in addition to bifurcated lesion treatnent, the proposed device will find
| arge scal erem®vagdplication in the situations as described here follow ng.
Most ECD currently in use take the formof an occluding balloon 102
(figure 42b), or of Tailsas&kelashaped erersn tusbrdimlghapesdedevbge thEl
(figure 42c), which 20 necessarily blocks the flow distally of debris, and
subst ances dhisthlcambedlism tiasospiistie Ahrenbupl debtisyuchnapRdteation is
described with the following steps: Step 1- a conventional guidewire (cGN
24 is 5 spasms induced by some vaso-constrictive substances
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
10 when treating coronary 1lesions with angiographic
evidence of a thrombus within the lumen, as in unstable
angina.
Therefore, 1in addition to Dbifurcated 1lesion
treatment, the proposed device will find 1large 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 an umbrella-shaped device 101 (figure 42c), 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



25 advanced beyond the occlusion as a "trail blazer"” for the WD 01/ 60284
PCT/ EPOO/ 12964 - 43 ECD 101. In fact, these devices have |ess

maneuvr abj,)q nd are nore fragile than cGW 24 and, ther 4t be
used to bg&gﬁxgﬁ% to cross an occlusive thronbus (figure 2%?ﬁﬁgw%?§% 2-
the ECD 101 is positioned as proximal as possible, but sufficiently
distant to permit the entrapnent of the enbolic material and to all ow easy
handl i ng and positioning of a stent-déPBivery system and finally, stent
depl oynment. Furthernore, positioning nust 10 be wi thout excessive

advancenemficoofi dihe BCDFabt chewerkd deslilcey erdhial i Led@t fahabvigbesLape i nto
| ateral branches 34, if positioned beyond vessel bifurcations. Step 3- the

ECD 101 i garCltdnedtRe-d ifrigitdiecharimdeiel 18" ang, opesest ofe | hean bal beon”
inflated), after 15 which the cGWis wthdrawn, in order to avoid its

jailing betderend heosd entn@ndot beokessel llusffertstamius depl gypent
(figure 42a). Step 4- a conventional stent-delivery systemis advanced
using the ,8GD 101 as a guidewire (figure 43). 20 Step 5- the stent-delivery
systemis inflated and the stent deployed (figure 44). Step 6- debris and

vasospastic subst - 18| Lased rlir% Ig&eiéf&%& T‘%@@f@;@ﬂﬁ&l and
entrapped by the , are renoved: w th 'suction using a dedi cated
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 material 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 c¢GW 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



25 probe which has been advanced until it is contiguous with WO 01/60284
PCT/ EPOO/ 12964 - 44 the occlusive "balloon", or wwthdrawn within the

“unbrel l o orbisgr its closure (figure 45). As clearly deseeihggo179bd S
techni que presents sone drawbacks: 5 - ECD 101, used as guidewire, give

| ow support to the delivery systens especially when they are positioned
very proximally; - a guidewire 24 repgs££i9ning coul d be needed after the
stent depl oynent because of procedural conplications 10 (such as

di ssections) or in order to treat other |esions which come to light only
after they K¢ bergrkesivpenddaliision”pr ocedur evittdikeawr newahlivan thee
hazardous and unsuccessful. Therefore, |leaving the guidewire 24 for the
15 dur ati on“vfbrrkd lpf ocedives Vit ¢ losureef(drigbire 4A). of this is easily
performed with the proposed device 1 which allows to ride both a cGWN 24
(represented with asbrokenrllynedeactiedes #3is 44 enithide ankreser@» 101
or 102 sinultaneously, utilizing the apical port 14 20 and a lateral or

si de port l1sopeodrdethacksa side of the elongated body of the expansion
means 5 (figures 35,36). Therefore, we can |eave a distally positioned cGN
24 for the duredD opodf tuEedraseduridewdsegn givelXilbwarsuppser te ginee nore

support to the delivery

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 proéedure 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 cGW 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

*fauxiliary wire” to give more support to the delivery

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



25 systemand to avoid re-crossing the stented | esion, WO 01/60284
PCT/ EPOO/ 12964 - 45 should this become necessary. This proposed device
al so of f egs 54 ggni ficant clinical advantage in the treat ppilgpfd ;12964
thronbotl c ~ occlusion involving the ostiumof a branch, or just 5 proxinal
to a vessel bifurcation (very frequent cases), as shown in the foll ow ng
steps: Step 1 - the occlusion is cro%ssed using a cGN24 as a "trail bl azer™
(Figure 46); Step 2 - a first ECD 10I"'1s advanced into a first 10 branch
37 (Fig. 47); step 3 - a second ECD 101 is advanced into a second branch
38, and bshétuECI:hie hetomatrdcastarythe cGN 24 withdrawal (Fig. 48); step
4 - the proposed stent-delivery device 1 is 15 advanced and positioned
with the sinmultantbis geepafsdibt fevECD salaso goifdewnsr es 6kEggif4@pntstep 5 -
the stent is deployed and the vessel patency and the blood flow restored
(Fig. 50)¢lshepad -adventtsdesi simandisny teesingte ofl easedhr2bdtiicng t he
procedure, entrapped by the 2 ECD's, are finally renoved (Fig. 51).
Further coeslesiosonthddDRinghaite t betdemi cefi sa extdrire] y atsefjust is in an
ostial lesion at the origin of the right coronary artery or a saphenous
graft.s I nptBksmal to a vessel bifurcation (very frequent cases),
as shown in the following steps:
Step 1 - the occlusion is crossed using a cGW 24
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



25 case the engagenent of a guidecatheter 103 is inpossible WO 01/60284
PCT/ EPOQO) 12964 - 46 due to the narrow ng of the lunmen. Therefore the

gui decat hetces1/6bf83 i s positioned free in the nmiddl e of the Pag/RP0e/13964reN,
opposite the ostium where there are a continual cardiac-cycle rel ated
nmovenents of both the 5 guidecatheter 103 and the delivery system1. In
such circunstances the stent positianigg _and deploynent, using the known
devices, is necessarily inprecise ané may i nproperly be inplanted, or may
be the cause of failure of the procedure. So, often tinmes, these 10
clinical sf4tiattensthee parEpPWaadt o fur géon fBMedort oThedrbPEey bhPass
grafting. Uilising the proposed device 1, it is possible to attain a
preci se paditderatheten Hedl byreesitIvred pfoppste wee aaddbapef sebe
positioning of a first 15 guidewire 24 in the di seased vessel suitable to
fit it inactislapilegenpor oppasdtea thoposédudevi eeeyai ddvire lagneena t hen
positioning of a second guidewire 25 free in the aortic lunmen and fitting
said free cpitdewiak icardigr-aposed delhtedsimevementd5'df poesh ptbgiml to
a stent 20 6 crinped down on the delivery system In this way, the
proposéd dpvidecdtlusirebel @tlvamd ecthe ndeheverghsystogonhry artery until the
energi ng second guidewire 25 blocks the delivery systemwth the proxi mal
edge of the stent fn pathectincualdtgimedsn tie t Beeaor tdasMaldniBy amadnt ai ni ng
a

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 1is 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 in a
proposed device side port 15*Y, 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 constant, even push until the stent delivery system WD 01/ 60284
PCT/ EPOO/ 12964 - 47 (balloon) is activated (inflated), it is possible to

attain t positioning within the ostial |esion and, BhPf96€, the
JeBlaghes EehREPRE

pr oper t of a stent. A further nethod of enploynent o

proposed 5 device is in the stenting of bifurcated |esions, where the
proposed device 1 allows the operator to inplant sinultaneously two stents
61 and 611, perfectly flanked with thetY proximal edges on the sane |evel,
utilizing a known "V' or "kissing" technique. 10 After having positioned

gui dewi res 284a13%dn) the sespestéde PmneEhess)37 ard 38, godiisieguUidlenire
24 is fitted in a first device through its apical port 14. The sane

gui dewire exittsibhe dRWe HIAYdbm ngs w8 HA te DXLV 1 A B tdhd he
stent, and the first 15 device is thén advanced in the first branch 37

(figure 5S3knehe¥er@Nd @iy §WHE Hepidyme®l Wid d Bapgecond device through
its apical port 14. The first guidewmiré 24, received in the first device,

is subsequently fitteds 20kt R HEGONKE dg;ﬁ%ggx;nghg_ugﬁ I LfeSI dg 15X1\

proximal to the stent Igure 54). This secon evice is then vanced
0L ASETBAL 8L b MheRbEtATEn el BT BB e
the proposed device 1 allows the operator to implant
simultaneously two stents 6 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 15*V, proximal to the stent, and the first
15 device is then advanced in the first branch 37 (figure
53).
A second guidewire 25 is received in a second
device through its apical port 14. The first guidewire
24, received in the first device, is subsequently fitted

XV proximal

20 in the second device through its side port 15
to the stent (figure 54).
This second device is then advanced until it is

XV arrives

“automatically” blocked when its side port 15
at vessel bifurcation, where the two guidewires 24, 25

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



25 diverge. Wth a gentle pulling back of the first device, W 01/60284
PCT/ EPOO/ 12964 - 48 the respective side ports 15X1 wll be perfectly

al i gned vﬁ?@u&ﬁ%@ in position by the first guidewire 24, Vi1Gfpoog2dshS t he
first device and re-enters the second device. In this way, the stents 61

and 611, nounted on two 5 devices will necessarily be positioned wth the
proxi mal stent edges at the sane |level and with a conplete coverage of

t he vascul ar "carina" between the two -~ B8arches (Fig. 55). Contrary to the
"V* and "kissing" technique used 10 with traditional balloons, the

proposed devile abbpesStille saULORRIALE' 1T RFECH Sk p@érfé@mygagigﬁéar ed
stents, avoiding approxinmations, or that one of the two delivery systens

s di sl odgeduy HBedother pBuLAsn Ny athan Ofrdhequbabkvoers 245 Fech
proposed net hod of depl oynent is extrenely eff|C|ent particularly if

enpl oyed subsepuenthy P:Lr@Eeéiéﬂ@é‘ran@ePégéﬂgé'fsoﬁhé‘ §é@<9ﬁd6d%91&@? par ent

vessel, just proximal to the bifurcation; or inplanting int

branches dedi cat ed stendis: hayd g P%QXéggﬁténgd%ﬂu¥Q¥ed9ﬁ§un#thth way the
ove

coverage of the lesion i1s inp avol di ng overlappln the stents,

and withga &a@%ee&t,e f?yeﬁggsgggr&% Rl aﬁ]a%l( L véféh the ! Br. eixlﬁ{%iger

advantage that t ropose &vi ce’has to'r

control | ed stent 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 lprecise positioning of paired stents,
avoiding approximations, or that one of the two delivery
systems is dislodged 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 implanting 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



25 manner along its longitudinal axis. In this way it is WO 01/60284
PCT/EPCE¥12964 - 49 possible to properly orient and deploy stents. Thus,

even Igﬁy 16084 | furcat ed lesion, with a guidewire 24 pregoesbd29egp! oyed
in a S|de ancﬁ . in a septal or diagonal branch) it is possible to

i mpl ant dedlcated 5 stents 103 with variable structures along their
circunference (i.e.: struts 104, 105 % variable widths or with different
drug coatings 106, and cells, with ~ ferent dianeter or dinensions,
provided in different region of the stent) thereby allowing a specific 10
t r eat nent pokssbllected paopas liyn ox ientglamd esipdmy Atesertson Bhid,| edvém t he art
coul d make nunerous changes and adaptations to the preferred enbodi nent of
t he endol wiehalutded cebilésceabed ahewdonr, swhisth t ube gelideettre wi24h ot hers
functionally equivalent, in order to 15 neet contingent and specific

requi r emepkreyvisvusiutieployedeindepaider® danen t(ie escdpe ofsdgwmlf @d ow ng
clainms. WO 01/60284 PCT/ EPOO/ 12964 - 50 CLAIMS 1. Endol unenal device (1)
for delivaibggnand bdepthyi npt an£ngokyibnal expantgsbie: praestitesies (6) at a

bi furcation provided with a main conduit and at |least a 5 secondary
conduig, gesBEkSi NYH3- afkteh ongakadiedy &2rubavikBg a 16w Meltiyig-
circumference (i.e.: struts 104, 105 of variable widths
or with different drug coatings 106, and cells, with
different diameter or dimensions, 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 to 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.



portion (4) and a distal end portion (3); - the distal end portion (3) of
sai d el ongated body (2) conprising expansion nmeans (5) having a 10

| ongi t udi tended active portion renovably engageabl ipd0/14964
endolunengﬁhgégéﬁdable prosthesis (6) and adapted to adju?F*gg?d

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-(29;- characterised by the fact that -
said active portion of the expansion neans is longitudinally associated to
t he el ongated body in order to expgnflrggi d prosthesis eccentrically from
one side 20 with respect to the elongated body, in order to | eave free

from sai d expandeg aehiw@naarti 88,188 other sigde of gei Peeplfgoatagh body,
and in that - said guidewre tracking neans (11) conprises a | east a

gui dewire . 13 I L.al4l 29, exdandl; i ASI id
elpngapedd%gg§93g%,Eﬁ%v%%g6%%ﬁ?§%%F@&%?g%f%%ESZJPCT/EPd%?lggghg%-%gh a
gui dewt 1 epdleat B R dekR)s ULV LY QN ndi%) uih®and! gogakeL Doy
opposed t 0 the expansion neans an suitabl e tor slipping through it a

gui dewire rti.Qn. of | _east i.dewi re placeable with its distal
portig% iﬁgggkggfylﬁgpﬁhéF’a?owggg%lg%§econdary conduit. 2. Endol unenal

device (1), accorqlggltglgégégééV ﬂé&y (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 guidewire tracking means (11) at least
15 partially extending along said elongated body (2);
characterised by the fact that
- 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 guidewire tracking means (11) comprises at
least a guidewire 1lumen (12; 13) at least partially

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



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, i n“’ﬁ“{l% 8aai d active portion of the expansion nmeanspig/rEpgéidEL! Y
associ at e o] % e elongated body in order to expand said prosthesis

exclusively fromone side with respect to the el ongated body and in order
to leave free fromsaid expanded active portion the other side of the 15
el ongat ed body. 4. Endol unenal devi ce'(:;t}, “according to anyone of Caiml
to 3, in which the side of the elongated body portion associated to the
expansi on neanpuidevireedisoal part expEndpdoattiede opord i de ol ff rigee si de,
is provided 20 with a fissure (100) suitable for realising a distal

gui dewi re pellonghtedof wailyl adppesed at@ui dawvi r expdmeion 5.mdaidol wrapal
device (1), according to Cdaim4, in which said fissure (15) is extended

between a disstidlabard f@endsBiPh g Mehreagnofitsad dgghaagated oROrd# on 25
associ ated to the expansi on neans. WO 01/60284 PCT/ EPOO/ 12964 - 52 6.

Endol unenal ageviget( b quadeWidid$1traMANGi¢h {@dididk 410 ghrt b gh the
side of the elongated body assocCiated to the expansion neans and free from

the expandedxRansl o MRANSLATN iadaaif) lcddiiiartial Iy 5 bounds said
at least a guidewre |unen an(?ls suitable “for being bored by a guidewre
end in orderp to Sli%ndolumenal device (1), according 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
10 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
15 elongated body.
4. Endolumenal device (1), according to anyone of
Claim 1 to 3, in which the side of the elongated body
portion associated to the expansion means and free from
said expanded active portion, or free side, is provided
20 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 portion

25 associated to the expansion means.



t hrough the bored portion of the wall said guidewire. 7. Endol unenal device
(1), according to anyone of Caiml to 3, in which said at |east a

gui dew re‘j‘JOL‘g%ﬁzs 10 (12; 13) has a plurality of distal gui dewWgpgoPREs S
(14, 15, 151,71 15111, 15111; 15, 15V1, 15V1115V111 151X, 15X, 15X1 15X12

15X111 15X1) spaced out along said elongated body (2). 8. Endol unenal
device (1), according to Cdaim7, in 15 which said guidew re tracking
means (11) conprise a plurality of-gd#dewire lunmens (12, 13,,13 11, 13111,
131V) associated to each of said distal guidewire ports

(14, 15,158, 1521, 15h&d1 hRéMh]. @evf@ém'(lim%naéc@'@iv’aﬁﬁ?( Yo aggendi ngrto

anyone of 20 the previous Cainms, in which the at Teast a guidewire |umen

(12) has aidigtal gyidewiye pALEN(Ide Qid@pb@alth@%iongattaae dody of said
distal end portion (3) of the elongated body (2). . Endol unenal” devi ce

(1), accondipgibeed at8) %hd N e W SN Y@y OMhQEdféeé' rer Qi dgyd re | unen
(12) assoclated WO 01/60284 PCT EPO0/ 12964 - to said apical port (14)

and a sec e dt | f-dist al
gui dewi re8|501 ?tggbq %&’%ﬁ’fw%ﬁ“ 15111, 151V %§15v? %%%@v f%l%lX féx 15X1

é?éﬁéaﬁ éé oz)sg%%ieéa%o% (%'Itgia pﬁ{sllg'gﬁwr%gxll%%%f r!aé?%o?umena evi (5:e (1),
accordlngf%p C%éﬁﬁ@‘a f%d 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 Ilumen
10 (12; 13) has a plurality of distal guidewire ports
(14,15,15%,15™, 15", 15™;15Y,15Y%, 15V, 15Vt 15%% 15%, 15%7,
15%, 15*1 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%%,13%%,13%)
associated to each of said distal guidewire ports
(14,15,15%, 15, 15", 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 9, in

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



which is provided a single guidewire |unmen associated to said apical port
(14) and to a plurality of distal guidewire ports (15,151, 1511, 15111, 151;
15, 15" 1, 13k %ﬁ Jgyl, 10 151X, 15X, 15X1, 15X11, 15X111, 15XpcryErbndese
ports, pr owc} a side of the elongated body opposed to the expansion
means. 12. Endol urrenal device (1), according to anyone of the previous
Claims, in which the at least a guidewire 15 lunmen (13) has a distal
guidewire port (15) near a distal eneBof the expansion neans (5). 13.
Endol unenal device (1), according to anyone of the previous Cains, in

whi ch thetat dgast apigdideydre (hupendd3s hReod | gasderidestialmeport 20
(15, 151, 1511, 15121, 151v; 15v, 15V1, 1511, 15V111, 15=X, 15X, 15X1, 15X11 ,15

X111, 15Xiy}) Ias@ora%ﬁtle@ntqa‘ éf@@wﬁg@ﬁpegfbawtg@ ghﬂ@.%w:.'ﬁee%ac@&:té/\een a
di stal en and a proximal end the expansion neans (5). 14. Endol unenal

devi ce (1)(15a§_g®rp5ng1t5@IIa|1)gmf15t,th V25 PEBV HUEE Glsak n§5X ipxahy gt sai d at
| east a guidéewire Tumen WO 01/'60284 °PCTI EPCOT 12964 - (12713) has at

| east a br, 28 kel | guv dew e P44 %&@tsﬂ rdiddedni B asPcPétan e the
el ongat ed‘body {(2) | ocated, respect to the expansion neans (5), at

the oppositgy, gggdeBE?'EP %%%Haker%e( ais&?ﬁ ﬁﬁ%%ﬁHnenal device (1),

according to ny one o € previous a distal guidewire
port of 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™T,15™;15Y,15"%, 15V, 15V3F,
10 15%,15%,15%,15%1 15¥IT 15%¥1Vy  or gide 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%,15%%,15%;15Y, 15,15V, 15VIH 157%, 15%,15%F, 155

15%¥1T 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



the at least a guidewire lunmen (13) is located near a proximal end of the
expansi on neans (5) 16. Endol unenal device (1), according to any of the

10 previ ofg) in which said expansi on nmeans (5) is apchalpo@e96s4 17.
Endolunenal eV|ce (1), according to Caim16, in which said balloon is
functionally connected to an inflation lunmen (18) extending between the
proximal (4) 15 and distal (3) end portions of the elongated body (2). 18.
Endol unenal device (1), according to Haim17, in which the proxi mal end
portion (4) of the elongated body (2) conprises a fluid connector neans
(10), whi ¢h2i33) nhafsl witd Tesdtinhcprioximailt puidewidd apoot I(asen (708) and 20
which is adapted to functionally couple with a pressurizable fluid source.

19. Endol pgetaledevnca (phrtiatcastlitige t Ol &hgatedbbody (ehi Aoczaied bal | oon
(5), under the effect of the pressurized fluid, is expandable

eccentricglity frte@g;te@lﬁe t20 tSide@adsied ahdanav (B) [ espeehet @ppessidleongat ed
body (2) WD 01/60284 PCT/EPO0/ 12964 - 55 in order to |eave free fromsaid

expanded Bahl eeBmt hes atBeniskda qb)the el ongated body. 20. Endol unenal
device (1), according to Claim19, in which said balloon (5) is in contact

with the gkongat eflngs]bpdyial2)adstaaeem ) tsa@békéhn@”@&r@nyt énBr &¢ nal end.

21. Endol unenal device (1), according to Claim?2
the previous Claims, in which a distal gu1dew1re port of

the at least a guidewire 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), wunder the effect of the
pressurized fluid, is expandable eccentrically from one

25 side or laterally with respect to the elongated body (2)



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.

Endol ure jGe (1), according to Caim2l, in which tBergphé/iRed0rtion
of the ergﬁﬁgﬁégﬁbody (2) associated to the balloon is attached externally

to the wall (20) of the balloon (5). 23. Endol unenal device (1), according
to any of the 15 previous Cains, in which the elongated body (2) includes
radi o- opaque markers (30, 31) for thee¥dentification of the position al ong
said body of the distal (14, 15) and/or proximal (16, 17) guidewire ports

of the guhdewder | vaensed?, f1d¢. fAdmdsaEndexpeizRid deylTeoh l)theaccor di ng
to any of the previous Cains, in which the elongated body (2) includes

r adi o- opagtBReFBEKBES of3@he3t) chghtkRepbdent i fication of the position along
said body of a distal and/or proximal end of the expansion neans (5). 25

25. Endol ggenal devigegumthalaeeidenqi1lo abkkceldig @ €428+ RGT/ BRO0/ 12964
- 56 Cdains 1 to 15, in which said expansion neans are suitable for

hol di ng aygebh- ednandidg uEsthesks iin aod@dial hytgokthapeadnesidd on and
releasing it in a controlled manner so that it assunes a radially expanded
5 posid i 08oag6-(2yehRedebrr i28S8TRELATAH! 20l 37 sNPFRA1RATY A7 .

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



endol unenal device (1), according to any of the previous Cains, to
guidewires (24, 25), said guidewires being positioned along a conmon

proxi mal $&/$41@sof Path and a 10 diverging distal section wfrmi@bhgek or m ng
a bifurcation etween said sections, enploying the follow ng stages: -
sai d endol unenal device (1) is fitted onto a proxinmal end of a first
guidewire (24) so that said first guidewire is received in a guidewre

| umen (12;13) 15 through a first di§¥%r'guidemjre port (14); - said

endol unenal device (1) is fitted onto a proximal end of a second guidewre
(25) so t¢bdimai di sesorb guiidewwtd dhs edel vespanstiioe guiedews r arkunen
(12;13) through a second distal guidewire port (15); 20 - said endol unenal
devi ce i ssatlvalired fAlrongosalitdg Ui gewfrexpaftingat pteashepast of khe distal
end portion (3) of the elongated body (2) is positioned beyond the

bi furcatigggpiiipe guldapseas. pdbithBhhodior @ssedingyg put oh ag human
body an 25 endol unenal device (1), according to any of Cainms 1 to WD

01/ 60284 E&A¢ EFODE 2@8Aner 36 2@t UG HHSGNMS 65 £24iaPD). egBhddaHi dewires

being positioned along a common proxi mal section and a " divergi ng distal
sectian ofopptflonformng a bifurcation between said sections, enploying
the follow ng stages: 5 - said endol unenal device (1) is fitted onto a

proximal ggd of avi{hsh PYrdeubsEnb2hgSQdthabesaldl hihdh 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) 1is fitted ontoc a
proximal end of a second guidewire (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 out of an human body an

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



guidewire is received in a guidewire lunmen (12;13) through a first distal
guidewire port (14); - said endolunenal device (1) is fitted onto a 10

pr oxi mal ﬁﬁﬂnﬁ%uﬁ second guidewire (25) so that said secopgrgiphsiedsd e is
received in the guidewire lunmen (12;13) through a second distal guidewre

port (15); - said endolunenal device is advanced along said guidewres
until at least part of the distal end portion 15 (3) of the el ongated body
(2) is positioned on a distal divergiPdg-section of path of one of the
guidewires (24). 28. Kit for delivering and depl oyi ng an endol unenal

expandablaes pr asé hegiisdéhiresompeiusi n@gs)-, anszLndol diedeki feyi CBef{dy,
according to any of 20 Clains 1 to 25; - at |least a couple of guidewres

(24, 25) posiatideast QI'@n?adiaf'i' | donfadiandabbRiRa St Rews ohb) aitaghed to
t he expansi on nmeans (5) of said endolunenal device, said prosthesis having

a tubul ardiﬁfé%%{/%@i &i8edy Zecadapt ek gga@m ugbriiom & redidléye €641 apsed
condi ti on, of 01/ 60284 PCT/ EPOO/ 12964 - 58 mninmumradial dianeter, to

a radi al lyeguRanded g candi £6.00, &fp ech&xE 51 1315l AL &Ls Or eater than

the collapsed external dianeter. 29.” Kit for delivering and depl oyi ng an

endol ymenal 5 expandabl EnBBQE#nQﬁéils df)ic oMY Sid9riecdd Y4y ugenal
device (1), according to any o
proximal end of a first guidewire (24) so that said first
guidewire 1is 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 along said
guidewires until at least part of the distal end portion
15 (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 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 endoclumenal

device, said prosthesis having a tubular prosthesis body

25 adapted to adjust from a radially collapsed condition, of



Claims 1 to 25, in which a distal port (15, ..., 151") is |ocated between
a first proxinmal portion of the expansion neans (5) and a second di stal

portion o ansion 10 neans (5); - at least a coupl @ gipfyhsiRw res
(24, 25);R“5§@m%§gst one first expandable prosthesis radially attached to

the proximal portion of the expansion neans (5) of said endol unenal

devi ce, said 15 prosthesis having a tubul ar prosthesis body adapted to
adjust froma radially collapsed condi®ion, of nminimm radial dianeter, to
a radially expanded condition, of expanded external dianeter greater than

the col | apsetmusxt eraddaldli anfiglete?) - &b | east e HE6ONd exp@indddy
expandabl e prosthesis attached to the distal portion of the expansion

nmeans (5)cehdsaidnendel unpanbliedevkeernsai diapeest-hgsestbavichgind thiebul ar
prosthesis body adapted to adjust froma radially collapsed condition, of

nininun12501§%gggddgﬁa§gﬁgl §9ametadi al | y expanded condition, of WO
01/ 60284 PCT/ EPOQ 12964 - 59 expanded external dianeter greater than the

col | apsedagexter ngh ¢ difgPel e i A0 ik t andCCRIAIRG AP &haemadGuifendd, 1N
which said prosthesis is a stent. 31. Kit, according to Caim?28 or 29,
In whisch £a6hnaQb18abPoBbhdeysr €8) ( 24omgR) shAgludes means of

- 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 collapsed
external diameter.

20 - at least one second radially expandable
prosthesis attached to the distal portion of the
expansion means (5) of said endolumenal device, said
prosthesis having a tubular prosthesis body adapted to

adjust from a radially collapsed condition, of minimum

25 radial diameter, to a radially expanded condition, of



identification. 32. Kit, according to Claim28 or 29, in which said
guidewires (24, 25) include initial proximl sections 10 which are

posi ti ona cﬁnﬂ%ﬂ?g a proximal section of path comon to al lpchgofigdedeW 1 es,
and second di'stal sections positionable along distal sections of path

whi ch diverge and forma bifurcation with said proximl section of path,
in which at | east one of said QU|demﬁres i ncludes 15 an elastically
flexible distal portion which extend®%t |east to straddle said

bi furcation. 33. Method for fitting a radially expandable prosthesis to
t he wal | ssxfariieadicleet edhadondibinetber ngrgater T ddnir ¢kl 080l 3apged

bi furcation conprising a main conduit 20 and a col lateral conduit that

br anches @ffednam & mdde®f the main conduit, conprising the follow ng
stages: - a kit as clainmed in any of Clains 28 to 32, conprising an

endol umengd | devi gei@s gtabPBUngNtany1@fim G4 g8 éstol%,wmﬁcmrgaﬁaed 25 -
a first guidewire is positioned in the main WO 01/ 60284 PCT/ EPOQ 12964 -

60 condyitosihddd id Pasesscthe bifurcation, and a second guidewire is
positioned in the collateral conduit, said guidemﬁres bei ng positioned in

such g way, as to ggl| Oé{\béBrdiH%;t kdl Q0% e SEChibon 191f it dh t 9gef her and

second 5 distal sections of path that diverge at said bifurcation: -

first enq9§uw%%gb,deghgae@qgggped(ﬁﬁFf‘fbs) includes means of

identification.
32. Kit, according to Claim 28 or 29, in which said
guidewires (24, 25) include initial proximal sections
10 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
15 an elastically flexible distal portion which extends at
least to straddle said bifurcation.
33. Method for fitting a radially  expandable
prosthesis to the walls of branches of conduits forming a
T bifurcation, said bifurcation comprising a main conduit
20 and a collateral conduit that branches off from a wall of
the main conduit, comprising the following stages:
- a kit as claimed in any of Claims 28 to 32,
comprising an endolumenal device as claimed in any of
Claims 1 to 24, is prepared;

25 - a first guidewire 1s positioned in the main



radi al | y expandabl e prosthesis is fitted onto a proximal end of the second
guidewire, so that said second guidewire is received in a guidewre |unen
of the 10yahgndoygenal device through a distal guidew re porderiReatRd on
the tip of its elongated body; - said first endol unenal device is inserted
into said conduits follow ng the proximal and then the distal sections of
path of the second guidewire in order to 15 position the radially
expandabl e prosthesis in the collate® —conduit so that its proxi mal edge
is positioned near a nmouth of said collateral conduit; - said expandable
means ar e cmtduiat eso sehthatit Sedskgs 08hB8eBi Fulraith ont, S aradi &l L¥cexganded
condition and 20 fixed by pressure to the wall of the collateral conduit;

- sai d expansiewireabs posiwichddawnh apBet kel 1bitkshiendslagnal sdeyice is

wi thdrawn fromthe second guidewire until it has been removed fromthe
condui ts; guiaieneicansd Wwﬂi&@d CHn ESEkIPPL ety t Als 8t o 2Bo1 PGl hh Y
expandabl e prosthesis is fitted onto a proxi mal 01/ 60284 PCT/ EPO0O/ 12964

- 61 end jofidiha fiphekcidiidenkeeisn toat salWl fidgdlerl dewlr esebspgecei ved
in a guidewire lunmen through a distal guidewire™port |located on the tip of

the endol wyatall dlavicis or syl second uenad s dlayl £erdge{d4fed onto
a proximl end of the second guidewre ggggﬂgt saldlseco'ﬁgr !

- a first endolumenal device equipped with a
radially expandable prosthesis is fitted onto a proximal
end of the second guidewire, so that said second
guidewire is received in a guidewire lumen of the

10 endolumenal device through a distal guidewire port
located on the tip of its elongated body;

- said first endolumenal device is inserted into
said conduits following the proximal and then the distal
sections of path of the second guidewire in order to

15 position the radially expandable prosthesis in the
collateral conduit so that its proximal edge 1is
positioned near a mouth of said collateral conduit;

- said expandable means are activated so that
said prosthesis is in its radially expanded condition and

20 fixed by pressure to the wall of the collateral conduit;

- 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

25 radially expandable prosthesis is fitted onto a proximal



guidewire is received in the guidewire lunmen through a distal guidewre
port located on the portion of elongated body that |ies between a distal
and a pr Qx| nd of the 10 expansion neans; - said end vice is
inserted%@ofﬁe mai n conduit and slid along the proxi rrglwfsig@?lhggﬁof pat h
of the guidewires until a distal portion of the endolunenal device,

| ocated between the tip of said 15 device and the distal guidew re port of
the second guidewire |umen, is positioféd-beyond the bifurcation; - the
expandabl e neans of said second device are activated so as to bring said

prost hesi s ignd of stheadiialsty fxiphwlet condthhen said it byupdessree to

the 20 wall of the nmain conduit and straddling the bifurcation; - said
expansi on neans e Wddhdriawn andpiittdviie Berend endohsenal Geyige s
withdrawn fromthe guidewres until it has been renoved fromthe conduits.

34. Method fqriddwitddgpbadi al b¥aexpandabkgeprosh heyescBa tonddeum@hds of
branches of conduits formng a Y WO 01/ 60284 PCT/ EPOO/ 12964 - 62
bi furcation,geaic bi furcation conprising a proximal main conduit and a

first and a second distal, secondary conduits which branch off froma

TR AFRARE T TR S
proximal end of the second guidewire so that said second
guidewire is received in the guidewire lumen through a
distal guidewire port located on the portion of elongated
body that lies between a distal and a proximal end of the

10 expansion means;

- said endolumenal device is inserted into the
main conduit and slid along the proximal section of path
of the guidewires wuntil a distal portion of the
endolumenal device, 1located between the tip of said

15 device and the distal guidewire port of the second
guidewire lumen, is positioned beyond the bifurcation;

- the expandable means of said second device are
activated so as to bring said prosthesis into its
radially expanded condition and fixed by pressure to the

20 wall of the main conduit and straddling the bifurcation;

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

34. Method for fitting radially expandable prostheses

25 to the walls of branches of conduits forming a Y



prepared; - through the main conduit, a first guidewire is positioned in
the first secondary conduit and a second 10 guidewire is positioned in the
second se 0¥,f4condu! t, said guidew res being positioned ggq/@mokehol | ow
a first proxinal section of path together and second distal sections of
path that diverge after said bifurcation; - a first endol unenal device

equi pped with a 15 radially expandable prosthesis is fitted onto a di stal
end of the first guidewire, so that-s&d d first guidewire is received in a
guidewire |unen of the endolunenal device through a distal guidew re port

| ocat ed abifhecatPonpf shid eiFagaiad FOBomPPisindi 8 prbsimandalaysenal
device is fitted onto a proximl end of the second guidewire so that said

second gebdguite ASAregei fedkd N e Ui dRWOHR] | WTRR NN Ouglhchdaghst al
guidewire port |ocated near the distal end of the expansion neans; 25 -

sai d firstoradot sMpnakndeni-cRH Sof NSEEERTA R WD QB0284 RETLERQO/ 12964
- 63 said conduits following the proximal section of path wuntil the

carina is . tlon i NS I e an : di-st.a
gui dewi rec%gﬂli%bsi%ﬁxg%gi n%%%wtéﬁlg le%gﬁ a? le&% nga'tﬁce @pﬁénjé&?%nt%ans; 5 -

sai d expapgi 4 gganétgégsactivated so as to bring said prosthesis into its
radi al’ly expange )

- a kit as claimed in any of Claims 28 to 32 is
prepared;

- through the main conduit, a first guidewire is
positioned in the first secondary conduit and a second

10 guidewire is positioned in the second secondary conduit,
said guidewires being positioned so as to follow a first
proximal section of path together and second distal
sections of path that diverge after said bifurcation;

- a first endolumenal device equipped with a

15 radially expandable prosthesis is fitted onto a distal
end of the first guidewire, so that said first guidewire
is received in a guidewire 1lumen of the endolumenal
device through a distal guidewire port located at the tip
of its elongated body;

20 - said first endolumenal device is fitted onto a
proximal end of the second guidewire so that said second
guidewire is received in the guidewire lumen through a
distal guidewire port located near the distal end of the
expansion means;

25 - said first endolumenal device is inserted into



condition, fixed by pressure to the wall of the main conduit; - said
expansi on neans are withdrawn and the 10 first endol unenal device is then

wi t hdr awngfy Rippdsie gui dewires. PCT/EP00/12964

- 63 -
said conduits following the proximal section of path
until the carina is positioned against the elongated body
and near the distal guidewire port positioned near the
distal end of the expansion means;

5 - said expansion means are activated so as to
bring said prosthesis into its radially expanded
condition, fixed by pressure to the wall of the main
conduit;

- said expansion means are withdrawn and the

10 first endolumenal device 1is then withdrawn from the

guidewires.



