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Endovascul ar system for the treatnent of stenoses of the carotid and
catheter for this system DESCRI PTION The invention relates to a catheter,

in particular fox endovascul ar conprising a |@agana0l
flexible, hollow tubular body M@“ﬂm w ertion end 5 and a connection
end i nt endedwbaosxe®i n out si de n the nedical fiRATERYIRY known

that there~exists the need to carry suitabl e procedures for the
treatment of vessels which are obstructed - at |east ZO over part of their
d ter - by constrictions, or sockl | ed "stenoses", arteriosclerotic

25%95 Wi th or pWiabBQuL, BAPEE | EPaR 8ot NEAEDItreBtméRe biEktenBsasder to
regré the co n&%mm#r‘mmyenoses
= Nder or evgR RLEN¥EDd dhte chrheeerBEof |1 eokysubmt ances which
phyﬁl ogi cal | y pass-tnrough the vessels. In particular in the case of the
car d artery, said stenoses may hinder or even prevent the normal flow of
bl o owards the organs in the head such as, for exanple, the brain and
the eyes. 20 Said stenoses nmay al so peserserfatagments of plaque or thronbi
with the possibility of serious enbolisns affecting the abovenentioned
organs. CONFI RVATI ONTEEPYnve MO d30/r22266s-t@ a CcadhpterN 20092 FGERI9/ 09295
Nornal |y these types of pathologies are dealt with by neans of external
surgery. Said swfogergndonesicndsrt lpplicatioms of conhersking and long w@ider | yi ng
| ayers and isolation of the section of artery affected by the 5 stenosis;
it al so invol vesfledxdbpenghthkow t euuliarsdody WaVERTi 8n pERSSFHERD ({9t r eam
and downstream of the stenosis so as to block the circulation te orarily.
In particul &, iand he caseeoticheendr ¢ptanded ek, reARANCINRFIAG i nor rral |y
per f or med upstream and downstream 10 of the carotid bifurcation, i. .
t he common carothatly.on the internal carotid and on the external caroti d. At
this point it is envisaged operating on the section ffected b .t%%
stenosi s using the agpr &b?lla@@l%‘locéﬁ}ﬁeétv\h? clﬂ‘cé”ﬁ\/ltgé?je PeRDV t he
obstructing 15 plaque through the openi ng of the artery secti.on ¢ ncer ned,
whi ch is then cahef upp§dclt€anearahd ¥éwn Whtahi& nPEPTE %‘HV of°by WSans of

application of a prostheti c w deni 119 ue caI " atch") The surgi cal
met hod i nvol ves, tARAWPEE, Af SRFSELST “%"r’r RUGb st tuctl at st

10 over part of their diameter - by constrictions, or so-

called "stenoses", arteriosclerotic plaques with or
without superimposed thrombi, or the like, in order to
restore the complete accessibility and functionality
thereof. Said stenoses may hinder or even prevent the
15 normal flow of substances which physiologically pass
through the vessels. In particular in the case of the
carotid artery, said stenoses may hinder or even
prevent the normal flow of blood towards the organs in
the head such as, for example, the brain and the eyes.
20 Said stenoses may also release fragments of plaque or
thrombi with the possibility of serious embolisms

affecting the abovementioned organs.
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.20 section of the carotid artery operated on with interruption of the bl ood
flow for a period of tine of about 15-30 mnutes. During this period of
time, the flow of blood to the brain is conpensated for by thg fl \g/com' ng
fromother arteries directed towards the 25 brain. V\DOOEP %&3%3 J Ut~
2003 PCT/ EP9WPQY36 - 3 | n 10-15% of cases this conpensati %9¢%Ke bl ood
flowis not sufficient and, after just 9 m nutes of clanping, serious
darmage to the brain may occur. To avoid this, it is necessary to carry out
extrenely 5 rapid operations with the ri-skR ef inprecision, or apply special
devi ces consisting of tenporary bridges (or "shunts") which are applied
downstream of the sediommaldly thes¢ityrmst efypabhchogielasier debdd. wilttese

devi ces, however, cause an obstruction in the operating zone and 10 rmay
cause conplicatibnsmaads Pér extiesnal easoysry.ar eSasdd sonbyryf iabsbves el y
necessary. In order to identify the cases where shunts are required,

nuner ous syst ensth@vingisiprd@feltbgedkinrandnihoryndpnlydngt degend ame brain
or the cerebral blood flow. These_systens 15 are not devoid of errors or

i naccur aci es, solsabdtimmyofurtdeonieafdent et nerheay offbeared mbii t s ng

whil e operating on the patient in the_conscjous state and under a | ocal
anaest heti c5 Thi SEeRIFOT, Ithiadifoi SPVALVRSHT eSS 26 @F88TYr aF fetbmage
during the operation, 20 has the drawback that it subjects the patient to a
great deal of st¥BiShardd oPeEROTREd) e MRSHERHY ulRRd ndPERTE RaH ar Of n tHe case
of patients vvitha}c:)arti,cul ar anat onj cal rms ( "bli|| neck") or o have

f .
carotids affect eBCBPTESi Ths?Dr R TH BiF F N B O FERPAFFF Y si t uat ed
high in th k.. Th ati I 001 32266 - 03 Jt: N
5003 PCH EPG) 093BSPTRAT AT/t HE BOBSPBIT Ty O dHegect 87ERE neivsd in t he
neck, in particular mﬁ}hes GASS aqflggg;gg%&q%é)\p}g&ge%ﬁs ol # gggggtlsé% ect ed

. clia %ln
to radi ot herapy, "W pl'easant p opeéerati consequences.

2
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10 of the carotid bifurcation, i.e. on the common carotid,
on the internal carotid and on the external carotid.
At this point it is envisaged operating on the section
affected by the stenosis using the appropriate
procedures which envisage removal of the obstructing

15 plaque through the opening of the artery section
concerned, which is then carefully cleaned and sewn up
again directly or by means of application of a
prosthetic widening tissue (called "patch"). The
surgical method involves, however, closure of the

20 section of the carotid artery operated on with
interruption of the blood flow for a period of time of
about 15-30 minutes. During this period of time, the
flow of blood to the brain is compensated for by the
flow coming from other arteries directed towards the

25 brain.



5 In view of the above situation, for several years now there has been the
need to provide a new instrunment for therapeutic treatnent which allows
treatment of pathol ogi es such as those described or simlag pathal ogies,
usi ng procedures which are | ess invasive 10 or not invasivg3 '0‘%035 in
order to redWOd0/33366¢ ar as possible the risks for the pati &t 3EBEE at ed
with a surgical operation. For this purpose, in about the year 1980, Mati as
was the first person to transfer the techni qgues of endolum nal dilation of
the peripheral 15 arteries to the carotrd3arteries. These techniques

i nvol ve positioning a guide wre beyond the stenoses. A catheter equipped
with an inflatable eflenmdfAt1l3tordodsescdiblied campbassbinn )ofi $hehddopdssed
along the guide wire and the inflatable elenent is expanded in 20 the

regi on of the stfdysiis i poor geffiglant and, taft@y siwet h8d Miaytpeeprt
successful, but also involves many conplications due to thronboses or

enbol i sns. The BNPL8Thaverifaps odamags t kot heeubsads BRrEneAEYr. callled
"stents", which consist in tubular 25 shaped meshwork structures which have
the task of WOVGdE3BEE, Lt @53 NRIESFOGBY FET/ EPYDY 09885 HifFSHeLng t he
dil ated section, haolding in place the thronbus and pl ague fragnents.
Despite thi%, tHEPAGNBRPEBFLIHS YEEEsEREI TRt STREGEISIPR1 Hed®PRYgh. In
order to avoid enbolisnms during the prqcedure, ui de wires grovi ded with

5
a "bal l oon" to FPesHAti PFIHFESdeCUHE StAREr iR ES?‘S??%FYar pErggedr (9T

S orting cath r prqvided with an expapdabl e el enent r "balloon") to
bo bl 6] Ta trisHsRany' BRLGH! 6rar pab )T R i Ao el 6 SeHhdcn

met hods, however,_are 10 unaple tq prevent possiple enpolis during the
endol uni nal nan@efuﬁaéoiilﬂcérgﬁ’é% ‘ﬁbl%tlsprog\?i HBCB?%[ ect oIt gfﬁvllr?ﬁst’ he

initial stages of insertion of th uide.wres ("Teron" nethod) an
ror eover t hey. dd ST ek Pades ik SRrEiPEEIEh i e BPEPRCIH o Bfa 15
external cagoti t T j . t pr nt, Lpventi kS refore
that of pr g(?/i di gnga% %56{%’ et g?sm‘\%ﬁl%%giogfsab%gi’t OE%ISeTFE%% ?Eéggn%ﬁ a\tf\'/ggcks by

means of occlusin rgglﬁzlr'rpipg ajgg\/)qlugwgl the.ddyfgtion af expandable

el ements (or 20 "ball ) simultaneously I nside the common carotid artery

and inside the ey.ernagl, eAEOLALLATiRINE sHintsCabtbeleu M, aluie Baxe an

operating channel which allows the stenotic artery sections to be dilated

and the approprigist efkeihde (Kol RRBLLEE M ¥ HohitS¥eks Nthe B dat@nonsi de
the artery section concerned any enbolism WD 00/32266 0 3 J U N Z003

PCT/ EP99/ 09295 +1e HH8HUGMN:HBt&dcdralt BReRY ASKOCI atHerg tfhateakety of
conventional surgery with the advantages of the endol um nal procedures. The
invention therefadee nfads deeidi 6F Mdrfyr@Vviod A@acbubyci@ansofthsitmpkayand

| ow- cost neasures, a catheter of the type described initially which allows:
- exclusion of @&uieebnen @ie atviesstdtHddNothebid inodmbhovoriny omtietet o bl ock
tenporarily the circulation of the substances which physiologically 10 pass
t hrough them sopaxatdnbe omblthe opataitanyt vin ahy toeatbems etatmneedvre

i nside the said vessel section; - the abovenentioned isolation and
subsequent treatungletr wsilngapr acedstlest iwhi chl'tarse niehhasl, vehtiohaim theal
degree or not at all, and in particular the 15 possibility of insertion in

| oco by nmeans ofsafest for avoiding brain damage during the operation,
20 has the drawback that it subjects the patient to a

great deal of stress and often is very painful, in

particular in the case of patients with particular

anatomical forms ("bull neck") or who have carotids

affected by lesions or carotid bifurcations which are

25 situated very high in the neck. The operation also



.extremely small incision inside an artery situated at a distance (such as,
fox exanple, the fenoral artery): - elimnation of the need for a surgical

operation, thereby reducing the risks for the patient, 20 @ i, b s al ways
bei ng associated with treatnent of the invasive type; - trpéﬁ%‘b@?z vessel
sections whi W9 0943286 under gone a previ ous surgical operation 4

reduction of the operating zone also in the case of a 25 first operation;

0 3 J UN 2003 WO 001 32266 PCTI EP991 09295 ~ ~ - provision of an instrunent
for treatment which is extrenely sinple~t® use; - reduction in the duration
and the costs of the operation and the period of hospitalisation and 5
conval escence ofinvied vgat tepitpogsdddlitrigot riamaes der Abe eneeRgsnd® ithet he
associ ated mai nt enance costs. The invention achi eves the abovenenti oned

obj ects by meandies:alBaPREFEPUHT tife thepeagesefi bereatrd jergnationspri si ng
at the insertion end or distal end, at |least 10 two el ements which are
expandabl e/ cont P&ct PBFES by URdaFeDf taxtdigtheparyt i oithsainpleasant
expandabl e/ contracti bl e el enents naé?be arranged at a di stance from one

anot her such t h&°s§n8PRPEathie GO8SEFBFAERS upstream and the ot her downstream
[ ent ggiacent essel section.

of 15 a given section of ,a vessel or. two diff
Sai d expghggble/cohtFﬁcYFﬁvgo IihﬁHﬁQPW%afqhgagag$te L\ G ¥ Pegdfd o their

dianeters in the ex %nde condi ti R to éhe di anet.ers of the vessels inside
which 20 they afi9% 6TRES pAes Rl esBoed T RO 8eat Fetn BHTPERY Cand

bl ock t ily the bl ood. ci | at.i in.t.h i ti

concerned.  Sai d BpaRiRBIEIEa: A1 B el HAR oo BEM e &ECLHE | REerti on
o ovidad i n the B oraasss of B PABS ThekB SURBCYiR0E (lb3tradidtaduct s

PCT/ EP99/ 09295 the gatheter welly JhicARlutiancallows (e digmter of the

catheter to be Iimte aci g I1nsertion of the latter, avoi ds

occupying ihe inherpal GRALGgL Lumanal duel.qQf eee&a&i%ﬁg SQaEQE' gsWhi ch is

5 intended to convey the appropriate freapnent_neans. e catheter may have
a hol I ow tubul ar,3hapeeWehh 2:15R5 0861 PhLT ghe diATRIRIsREQYLded ext grnal Iy,

in particular at the distal end, wth a first inflatable/deflatable
el enent, operati®Qfrqg@kabglriSion. For this purpose, in about the
year 1980, Matias was the first person to transfer the
techniques of endoluminal dilation of the peripheral
15 arteries to the carotid arteries. These techniques

involve positioning a guide wire beyond the stenoses.
A catheter equipped with an inflatable element
(commonly called a "balloon") is then passed along the
guide wire and the inflatable element is expanded in
20 the region of the stenosis in order to dilate it. This
method has been successful, but also involves many

complications due to thromboses or embolisms.

The results have improved with the use of

elements, called "stents", which consist in tubular

25 shaped meshwork structures which have the task of



10 perforned via one of the ducts provided within the thickness of the
catheter. At |east one of the other ducts provided wthin the thickness of
the catheter may extend, over a certain length, into a secoggdﬁgfzhﬁn of
the catheter, 15 of snmaller dianmeter, which extends fromth end of
t he | ar ger - div¥&Y¥?%section and terninates in a second PCT/EP99/09295

i nfl atabl e/ def | at abl e el enent, operation of which is perforned via said
duct. The catheter conprises a further duct in the wall 20 thickness, which
emerges at the tip of the entire catheter® manely at the distal end of the
second snal | er-di aneter section. This duct has the function_of conveying
the gui de wire. SHRROREEPSWEREr §dhagrdmeesEienat hBPefingcinoRLRE8 &hes5
further central duct with a_dianeter suitable for 0 3 JUN 2Q03 WO

001 32266 PCT/ EPSOoudys anf pdafveyi Hpanedsenent DaSRisenetrsSar Fifor
operating in the vessel section or_sections cqnprised_hetween the two

i nfl at abl e/ def | &“FBEE éFéhEﬁF§93§%$%ﬂt?%%ﬂﬁﬁh&wﬁﬁaﬁglﬁgy&%ﬁﬁsP%?hin bal | oon

or stent catheters both of 5 the self.-expandi type_and the type

expandabl e by rr%'nso’é‘%e’i’ nItPataivc? & '%W%a@%ﬁ"?ég &P%nt BERFHE Pocat ed at
the distal gnd of .. di tional_ .cath of a { | e._di ter

i ntroduced gi at ué%%eﬁggasl 0%12 Vlé:%dt ﬁ‘%aﬁ{:hat%et 8?9%%%& df'%g%{gg aﬁi%glggventi on,
so as to 10 rea : \ e jjon_Lnsi i it t Q%FQHQL' d. The
section conprisg%sbggmé§%§t%%§ m&h'n?%gﬁggfe¥%%%ﬁgta%?g%%!e ntslhgy have a
Length of the ofdleheplbaDebpeeiads f Qe ARd 2RBUhadll EMelerncld (or

substantially equi val ent ongl t udi nal extension, for exanple, of

stenoses, in art@abouessebspol aphitidd ke @het RBmaSKT EQR-Ofq &R, vessel
to be occluded and the first section of a bifurcation branch (as in the

case of a commmARd BXtr nRlvedabell d) , Thidds bhaiddrg 28oaeved | owrkn the
second dividing branch. For particular applications, the two el enents may

be providedoat dirsiaecexcdi ffrerent fpessibDse émshlciained ahovag Thaecat heter
may have a first external |arger dianeter of the order of magnitude of
about 12-13 Frerchic2tmandl i nmanyewase peiafoer aldheynotdogr eaiter pdrcanda3- 14
French WD 00132266 - 10 0 3 JUN 2003 PCT/ EP99/ 09295 (approximately 4
nm, while the sectedtéghednalingmahkerindictdakt ecagay bé amseleiondef of
magni tude of about 5 French (approximately 1.5 mm). For particul ar
applications, ditheetarseniviregeddTeeomht vethdd)erant nongevert tbsE dadi cat ed

above may be envi saged.
not exclude the flow towards the brain through the

15 external carotid artery.

The object of the present invention is therefore
that of providing a catheter which is able to overcome
these drawbacks by means of occlusion or c¢lamping
involving the inflation of expandable elements (or

20 "balloonsg") simultaneously inside the common carotid
artery and inside the external carotid artery. This
catheter must also have an operating channel which
allows the stenotic artery sections to be dilated and
the appropriate stents to be applied rapidly, sucking

25 then inside the artery section concerned any embolism-



The catheter may have, in the connection end or proxinal end, an end-piece
intended to remain outside the patient's body. Said end-pi ece may be
provided with tubul ar el enents, which are preferably rlm(ng JUR 2003

sem -rigid, haV|ng?the functlon of providing a connection Eé?nh@@o &p|V|duaI
ducts. The ciOe¢ according to the present invention may useé

advant ageously in particular in an endovascul ar system fox the treatnent of
stenoses of 15 the carotid, in order to isolate an artery section inside
which a stenasis is present, so as to blo&k “tenporarily the blood. flow
inside the said vessel section. Said system may conprise the follow ng
steps: - positi oPFORPDM% BRRSFE i r ENEECPYaR SSURKALINT peltsi $/F S5 g ticul ar
i nside the comon carotid, its distal end is arranged inside the i nt ernal
carotid: - inserEPRYEUHMRE cAUREEEY oHithe ﬁﬁ?deaaf?%¢aqqﬁ()

respective duct % %%Sed i.n_the thickness of the catheter wall; 25 b

posi tioning of t r PEB°EH&tS'he end of WD 00132266 - 11 o 3 JUN

2003 PCT/ EP99/ 09295 the snul | % -diggetef extensi.on i.s arranged
respect to the directiBh Y THED BREFIUE, 137 &t BB &F P Yﬁguékternal

carotid and the }égrlgeenrﬁ Q[afngg_gé%g dnd S d rr%ngelga%?m?(:dtl C%| gﬁ%;fenlsl dfe t he

common carotld 1 on e t'wo €exXpan ntrac enent s

via the two respfg gh;jw%%%rﬂﬁga'fk%ta?il&hﬁhigﬁc$¥f3ﬁ% of the catheter

wal | ; - treatnen e stenosrs 1n t ernal carotid by means of

|nsert|on of the appropgk@{@%ﬂgl|g§t5qugkﬁkgor:grgagggggﬁsgqggeqﬂmpalIoon

catheters, stents aspl rators, angl oscoplic I nstrunents evi ces for

thronboly3|s, capNeder se{Qh, angi ogpaghy C ggecgg cRt Cedmbd %I 49k, thg,Lentra
e

duct; - aspiration through the central duct 2 o 15 possi rresi dues

der|V|ng from cathederat@epansk Othe: SEhs@IA QR Ofhibe PAYsiologically
expandabl e/ contractible elenents via the two respective ducts provided in

the thicknags ofpihe ertheierendd,l so dd Nl POMBXY i W cy &l ragtion of
the catheter and the guide wire. All the abovenenti oned steps may be

perfornmed with conédtmgits ori fuAbeuY tidising, thdaddis vesese dctivm;wel | known
exi sting techniques. In this connection, the tubular body of the catheter
may conpri se radi opague the mabkesmserdftdronedcat safaith | dewt | Bybsemidre sai d
cat heter. WO 001 32266 - 12 0 3 J U N 2003 PCT/ EP99/ 09295 As a result of
the series of neaseatesrdesusibedpabovdurds i ghpossidrdee fmvarions dee wsi ng
sinple and | owcost neans, a catheter which all ows:
minimal degree or not at all, and in particular the
15 possibility of insertion in loco by means of an
extremely small incision inside an artery situated at a
distance (such as, for example, the femoral artery):;
- elimination of the need for a surgical
operation, thereby reducing the risks for the patient,
20 said risks always being associated with treatment of
the invasive type;
- treatment of vessel sections which have
undergone a previous surgical operation and/or

reduction of the operating zone also in the case of a

25 first operation;



- isolation of a section of a vessel so as to 5 prevent tenporarily the

fl ow of the substances which physiol ogically pass through it, so as to be
able to carry out any treatnent inside this vessel section; Beﬂﬂ
abovenentioned isol ati on and subsequent treatnent using prdk % %hich
are only sli¥®%%226 i nvasive or not at all invasive, and JT é’?’?% Bl ar the
possibility of insertion in1oco by neans of an extrenely small incision
situated at a distance (such as fox exanple the fenoral artery); -
elimnation of the need for a surgical t57operation, thereby reducing the
risks for the patient, said risks always being associated with treatnent of
the invasive type; - trpaevsionofoly eyselnsawimeohs felti chrehtwentundeigone
previous surgery and/or reduction of the 20 operating zone also in the case
of a first operatpofxtrensleyisdmphe ofo #Bsi/nstrument for treatnent which is
extrenmely sinple to use; - reduction_ in the duration and the costs of the
operation and the perT oBeHCHESpiiPaltheadnsatapr 28d cbrt afescertle Bte t he
patient, resulting in considerable WO 00/ 32266 - 13 0.3 J/IN 2003

PCTI EP99/ 09295 s8RfFYELIh 13 asdiici Redofai wendirseitasisatige &M ti onal

features and any inprovenents of the invention wl| be descrihed in the
Stb- ¢l ai e, SThe CRAFALTIGTTSE O2f BT (RS IE 1 ﬁ@s%‘b}e‘?ﬁ o C&Hallgef#ble
advant ages arising_therefr W\M | | enq{ nnrg clgarh%ﬁ&ron1the fol |l owi ng
detail ed descripPRBRISY The 5cBORBEHATY "FLOGFARITH SOREh: Fig. 1 shows a
side viewin a preferped supodiment oglobhe oAl Nal&leAGRILHLAT L. Lhe
invention; 10 Fig. 2 shows an énlarged cross-sectional vrew of “{he cat het er

according to Fi gbylﬁﬁﬁg% éhggké o4 " t%ef g&éggg?sccartﬁ%hegn?ﬂ%ﬁée’nserted

inside the centra OWs an enl ongi tudi na ctioned

L5 view of the cabiigh e @rcardhodidOediidn nabt Nl Rbliat apl pldal | atabl e
expande

el enments in the non- condition: Fig. 4 shows & longitudinally

e T oS, SOt SAEE ol gt Al e
of external operation.

Said expandable/contractible elements may Dbe
arranged at a distance from one another such that one
is able to operate upstream and the other downstream of

15 a given section of a vessel or two different adjacent
vessel sections.

Said expandable/contractible elements may be
adapted, with regard to their diameters in the expanded
condition, to the diameters of the vessels inside which

20 they are to bhe positioned, so as to occlude them
entirely and block temporarily the blood circulation in
the section or sections concerned.

Said expandable/contractible elements located at

the insertion end may be inflated/deflated by means of

25 supply and discharge ducts provided in the thickness of



'Figg. 5 and 6 are |ongitudinal sectional views as that of fig. 3, show ng
two slight different enbodi nents of the catheter according to the
invention. 25 Wth reference to the figures, and at the MogRNYyN 33 J UN
2003 WD 00/ 32266 PCT/ EP99/ 09295 - 14 particularly to fi ngCq%i%-/ 2952
catheter acchHOdAP% o the invention conprises a |ong, hol 'ow 1 exi bl e
tubul ar body 1. The tubular body 1 nay conprise one or nore tubul ar bodies,
but in the preferred enbodinent it 5 conprjises a single tubular elenent
which has a central |uminal duct 2 which &fends froma connecti ng end,
known as the proyxi mal end 3, end 4. . The tubul ar

t inserti di | ,
body 1 may be matd® F3rhe %iiagylﬁ5¥¥ﬁ§§ﬂ;¢¥bnekﬁﬁ§§?oﬁhﬁfdéa@?ﬁﬁﬁ and
fl i bl terial h [ , | th , t.h . L yvet hyl ,
00l yvinyl ehlor i Q6 FRUCHAERETSR EcRe ol THEEq/ KERCIMATERLAN| SUSE HAOR ubul ar

body 1 to bend f eas Qsitioning,inside the vessel inside.,which the said
body nust be 15 %%si%?%ngi&it?ﬁé et er rial |Sarr§ %‘?P%angt hé-’%teubﬁmg?rrb%ldy 1 may

be of the order %ggut - F h b - nd | ny. gase
preferably not g‘?éeré er t}ﬁa_nlr%é'- 1%‘?%?’%%% ?g.gﬁéstféygnﬂg,mfﬁt’_ rﬁaﬂ}c\?arﬁ/sc
depending o the,20e2er it Eoh8Yy ! {RTtrToptige € SlldinehiThgahs duct 2, or

operating duct, has a dianeter preferably not greater than 7 French (2.1
mm) . In the proxi malmNd.A9Ree3: mhPensed Net1811NAS taba2aF 0BRSS | Phth

end- pi ece 5 which has a dianeter greater
a larger initial diameter provided externally, in
particular at the distal end, with a first
inflatable/deflatable element, operation of which is
10 performed via one of the ducts provided within the
thickness of the catheter.
At least one of the other ducts provided within
the thickness of the catheter may extend, over a
certain length, into a second section of the catheter,
15 of smaller diameter, which extends from the distal end
of the larger-diameter section and terminates in a
second inflatable/deflatable element, operation of
which is performed via said duct.
The catheter comprises a further duct in the wall
20 thickness, which emerges at the tip of the entire
catheter, namely at the distal end of the second
smaller~diameter section. This duct has the function
of conveying the guide wire.

The hollow larger-diameter catheter section has a

25 further central duct with a diameter suitable for



0 3 JIJN 2003 WD 00/ 32266 PCT/ EP99/09295 - 15 than that of the tubular
body 1 and which is intended to renmain outside the patient's body Thr ee
ducts 6, 7 and 8, which have substantially the same di amate% "F%E ot her,
are provided in the 5 thickness of the wall of the tubular 8 for
further appl i¥8P¥BAS a different nunber of ducts may be pPGUERYYO5¢
necessary also with dianmeters which are different fromeach other. The
first duct 6 extends fromthe proximal end 3 10 and energes inside a first
i nfl at abl e/ def | at abl e el enent 9 whi ch can’be actuated by nmeans of the duct
6 itself. Said first inflatable/deflatable element is provided in the

i mredi at e vi ci ni9OPVEYiPHe tFeSERPNENTCANENACEESPREAY | FOEORRSIRE1BE dMbal | oon
9 which is applied 15 outside the wall of the tubular body 1 or is forned
integral ly with e Yefssdr setdom aﬁ?"ét%‘i’c"d*f"”?m‘&?“fﬂ%tedbﬁqtd’&ﬁ% 895 t he

expanded condition is ch rfe tIy t he internal diamet r of the
vessel for whi cHFYa Fgﬁfﬁ’fﬁ&}(ﬂiefﬁl Fﬁ‘FnFﬁe corftoft cEreRME in 20

order to block te orarll t he bl oo ow. The se ond het ends
from one end to “Eel%)‘sof“ﬁgr 3= 15fe %g’ﬁéb@?n Phd TR né’af'ﬁﬁ ©5¥ e‘?‘?fé‘ Stral | er

di anet er extensi orms .he channel n&ortthe ntroductl gui de

wire. 25 The thi dﬁ%ff HAE TTO L RB or&E nErPend%er 8%1‘60%2266 -
16 0 3 JUN 2003 PGT/ E{:?%Q?ﬁ&éuﬁ{‘d ext %p@ghb%%%d de dishal wgpd ot by
a | C

means of an extenS| on an eéxtern I anet er S con erabl

smal | er ‘than thaf, the;ihgtt EHH' 8laP0Ver s Jfh PALY ‘iﬂhéﬁ%?ycé’&%{éeé olfrench

(approximately 1.5 my. 5 Said third duct emerges insi a second
inflatabl e/ defl af aR)i@ .8h 8MBMAmdded QGAl Ht Abaddey di%t @he central duct

of the catheter according to the invention, so as to

10 reach the vessel gection inside which it must be
applied.
The gsection comprised between the two

inflatable/deflatable elements may have a length of the
order of between a few cm and about 10 cm, i.e.
15 substantially equivalent to the longitudinal extension,
for example, of stenoses in arterial wvessels or the
like or the section of a main vessel to be occluded and
the first section of a bifurcation branch (as in the
case of a common and external carotid), thus blocking
20 any flow in the second dividing branch.
For particular applications, the two elements may be
provided at distances different from those indicated above.
The catheter may have a first external larger
diameter of the order of magnitude of about 12-13 French

25 and in any case preferably not greater than 13-14 French



end of the extension il. Said second el enent consists of a balloon 12 which
is inflatable/deflatable by neans of the duct 8 itself and may be applied
to the distal 10 end of the extension 11 or forned integralbj% 1Sherewith.
The di aneter of said second balloon 12, in the expanded con it"H‘h,ZU(Bs such
as to fit peY@e¥R366t he internal dianmeter of a vessel insi BETHRMEMR5ai d
balloon is intended to be applied, in particular the external 15 carotid
210, in order to block tenporarily the flow of the blood. The two bal |l oons
9 and 12 are provided at a distance of aBdut 10 cm from each ot her, but nmay
be provided at different distances depending on the 20 specific

requi rements. Th@pbaPkomwately dndrl2, Wihde Bk Pedangt axteranl apBl ise
conprised within the profile of the catheter portion onto which they are
fitted. The end-Jiagetes may bRe Pr Bliemedrdssd F iRV 28P/1E hSsnal |
rigid or sem-rigid pipes 13 for connectin 00/ 32266 - 17, Q 3 JUN
2Q03 PCT/ EP99/ O%Cgach(ﬂwo’ﬁ“‘a?e%}hd 8l ahd t“i\‘%) -assdOFat e@2EphAHEFus. Said
apparatus may consist, for exanple, of nmeans for inflatj, gldefl ing the
bal | oons 9 and PBPPEYCRERTE ofdigRatert (vt éﬁ&s‘ér%{??d‘tjuid&g W?@sa‘{fé’g‘si ng

t hrough the 5 duct 7. The part connectineg t he rrai(i}vlurren of the catheter
may have a PemoVINSE YRHIAECEAERPYSATEY 4° FEXURI9°W th particul ar reference

to Fig. 4, this sho a carotid artery_in the ne close to the.carotid 10
bi fur cati on 310. The & SIREREWAKad=Y et dRosTE CPVRCERER| Shar A5

tid ti i fi LD def al Sy st f
on-i nvasi ve &1 ERRERE Lo Ehe Bt anaep s, CAFrad o e e el er

in the zone.15 q.%[sggreégl@geﬁg = tg@d}f.enors?hdaretngr_ Feg\ét Ralhg i - Qf1 R q9ui de

wire and known o ation neans,” the tirst balloon 9 Ts arranged I nside

the common carotyg pl0yuihid:e d NgneEONGraghl @R é{?réf%z%ﬁﬁ.?n%giﬁn%irde t he
external carotid. 20 At this point the balloons and 12 axe inflated by

nmeans of the respael-iMeiduct hatiagd 8nwi t kuhbeighf eelk Opr@vQ@Khﬁg the bl ood
flow flowng fromthe comon carotid and the reflux flow fromthe external

carotid and stoppidigdehent tevehd i viaueI ndlctgarotid, 25 the ostium of

whi ch remai ns accessi bl e. WD 00/ 32266 - 18 0 3 J U N 2003 PCTJEP99/ 09295
OM ng to the interruheonaihdthe Raotdihgwrol tthies possirl eidvernjenat e on
the internal carotid, while ensuring that there is no danger of enbolisns
being able to resmgh edreamsdd delvianabgeoughns,isucgppetsiadiers5 [mai anf or
exanple, via the internal carotid 110. Cbstruction of the internal carotid
i s not necessar\erighvagcalane sgistenl fpredber e reatmhntr ofi girepsehecfircl e of

WIllie prevents any flowin the direction of the brain and, therefore, any
enbolism 15 the carotid, in order to isolate an artery section

inside which a stenosis is present, so as to block
temporarily the blood flow inside the said vessel
section. Said system may comprise the following steps:
- positioning of a guide wire so that, when
20 passing in particular inside the common carotid, its
distgl end is arranged inside the internal carotid;
- insertion of the catheter on the guide wire,
through the respective duct provided in the thickness
of the catheter wall;

25 " - positioning of the catheter so that the end of



10 At this point, the actual treatnent is perfornmed by neans of the central
duct 2 which constitutes an actual operating duct. By neans of this
operating channel, it is possible to introduce w thout danger a guide into
the internal garotid; the catheters Z5 for 15 dilation and dppldutagiopn of
the stent 16 YOP%PHE% introduced. After the vessel section REHERSYE9%y t he
stenosis has been dilated and reinforced with the stent in the appropriate
manner, aspiration of any waste matter is perforned, a check carried out by
means of 20 angi ography or other neans, arkk r-enewed aspiration perforned,

i f necessary, thereby conpleting the treatnent procedure. This procedure
may be easily i nptlenensesl Mix-kiiamesée t ereepetdrodsis al sorawnddd,r egartth t o t he
10~ (ten 25 percent) of cases involving patients who cannot WO 00/ 32266 -
19 0 3 J U N 2003=REELERPO N O A Bet iy aifethée animary £3bw him patreicekny | ess
than 5 mnutes), as determ ned experinentally in normal endol um nal
procedures. The ehbothereextayhnafli garstifl f fud stlie ohaxdeat-dsapetar ol yis
described in that the conduct 7 for the guide wi re opens out of the tubular
body 1 at a porti@rra@elotatrarticubrre insideptlaxisasmoandamtadd t he bal oon 9,
instead of extending up to the proximl end 3 of the catheter. 10 This
enbodi ment mikes the prodBELRELIDr ofnsEre i Yot hexpandrltler/ coBEyagERLe
According to the enbodi nent. shown in fig. 6, the _tubular body 1 does not
provide for ~a | UBkSPESEciHiac NSy tHOsiTGRBGCEBY St ARCHASBEE B tife W de 15
wire. This neans that the conduct 7 for the guide wire is provided only in
the distal portioPd<nas8 Qith ?e?a}thzfr‘f&rhé(illgh openi ng 21 | ocated between

t he bal oons 9 and 12. Therefore the guide wire runs within the centr.al
| umen 2 of the tubul ar” bg‘d" afment, 'stg’ﬁboﬁ{:%ﬂ?l%l I%bvstF‘S OPRTFA R t he

space avail able in_the central |umen f the.tubular body_1._ 1f_ desired,
one end of the ba‘f?lf)gc}—‘nlstQ% an"B@ E’posolti gﬁ‘(’?grg E’%jheo“?)lpé:lrg}lengaBPr?I?'nI{al"’lc;eceent ral

duct 2. Cbvi,qusl ' ntd j iy o] e ' and to
t he scope oflgt r eg%rﬁée%d gl\ség'r iét?gfg Egﬁa&rﬁ%% Omg}'lggiéés bgglg‘?{’l Ngg%%é%/ E

P99/ 09295 - 20 i at [ 0, : ry i ed ARgH or
advant ageousl y alp)ép)'}éf{'g'I ‘al ?%ppﬁgggﬁ%éxtgﬁ%d% ferﬂgﬁzt gfl?%?#tﬁﬂ%ﬁ%éﬁe descr'i bed,
Wit hout thereby depaiddd9sés OMhE-BRoOBA G, Prtachdl -L1e86F | Bagi abpyshiand

clainmed below. 5 In particular, the previously described baloons 9 and 12
can be either conghddd, @tcNPNtEESIYH ahle asn¥ehl duct;

- asgpiration through the central duct 2 of

15 possible residues deriving from catheter expansion;

- deflation of the two expandable/contractible
elements via the two respective ducts provided in the
thickness of the catheter wall;

- final monitoring;

20 - extraction of the catheter and the guide wire.

All the abovementioned steps may be performed with
continuous visual monitoring, thanks to one of the well-
known existing techniques. In this connection, the

tubular body of the catheter may comprise radiopaque

25 markers for locating and identifying the said catheter.



as tHe catheters and/or the bal oons can be coated or uncoated. The catheter
according to the invention is 10 preferably with soft and atraumatic tip
and 'it can optionally have differentiated flexibility. 2@ ls_f%'\% 03JU
N 2003 1. Catheter in particular for endovascul ar applicati fa'UNg 03 he ki nd
conprising a WORY¥23¥d flexible, hollow tubular body (1) hEGTEBOAMRS
insertion 5 end {4) and a connection end (3) intended to remain outside the
body, as well as, in the insertion end (4), at least two elenents (9, 12)
whi ch are expandabl el contractibl e by nearn® 6f external operation and which
are |located at a distance fromeach other such as to be able to operate one
upstream ~ and the otffer? deRmisit fm Be as@Firsh Lkecredtrnsis adgesadded said 10
expandabl e/ contracti ble el enents (9, 12) bei ng adapted, and/ or ing able to
be adapted, wit¥Fard &5 Pﬁéﬁf‘bfﬁ Aty AG ¢ HETRX p c’d??gieitciwén, to
the dianeters of tq:e v%ssel S %{%’cg'}etzelroyhi' n@i dﬁo\/\‘gﬂ,ch they are intended to be
posi tioned, so a3 W5P6ek Fe ari yorke 31 7¢P ati on i nsi de said vessel
section, 1 ~ characterigsed jn _that.the .elenents (9, 12) located at the
insertion end (4) are ih??dlgttéﬁ}‘e%cfef afégﬁé&tyg?rregns&eosfses{lup%? yiaﬁg and

di scharge ducts I . provided,i.nsi e I .t he

cat het er WaFI’I. Zépe(ﬁ%nﬁgueeﬁgggégrlg?néhtgo(%elogi ﬁqﬁ,gﬁc%ha%‘g%ﬁqé?ﬁ%édqghﬁc?hat it
has a tubular shapg iibghcM i Badd I 8hird ef di?ac;nsé e oPELAVided QR the
outside with a fi rstl el gm%nt %0%9% whjfc t?s t-i'nf at a%l e?dégl gt abl e by neans

of one (6) of theyductontPhAYi teshimnkhent Dackass vebsthesyaldon Wher eas at
| east one other of the ducts (8) inside the thickness of the wall extends,

aftex a certain |ength, that oapdvenenished (iddiatikavi Bgda sSBddqunt

di anmeter, sub stantially o f the order of magnitude of the duct (8) and
termnates in a seci@nicnfhsimp! prdebdatabl anebemeide (33ly 251iyhtQat heter
according to claiml1l or 2, characterised in that it conprises at |east one
addi tional 1duct {rMadiele argHbdeawV AEL i invdrdvehi akaess phrtiwenled lthewhi ch
energes on the end side of the nost distal end of the entire catheter, i.e.
the distal end ofoddididnel| esf diiaseireioaxt emnsilawo( 1by. #Heakiat et ean
according to claim2, characterised in that said conduct (7) for 30 the

gui de wire extensistmamelyi mrmhhé dnsislompositumtedf athen cditdteinere afsthchas an
opening (21) |ocated between the inflatable/deflatable elenents (9) and
(12). AMENDED SHEETEor 2RagpBe JUN X@o@rplsart@et er according to one or
more of the preceding clainms, characterized in that it has an additional
central duct (2) fox corRidyingtieeat ifnt theanseeds, £08) Feceswmiyator
operating in the vessel section affected by stenosis., 5 6. Catheter

accordi ng £8 onePRATFHIPE, of hERRPHIEABGIRG Eh&i AsSkEhERactRg iRAdd e/t hat the
| ength of the sectjon conprised between the two inflatablcldeflatable

el ements (9, 12)53i8 gehksy 3irans (hrinr detsast akefleWitBniGueatPEett 8fabout 10
cm substantially equivalent, for exanple, to the stenosis (14) of arterial
vessel s (110, 2191 ovPR&VEi k¥ %r the | ength necessary 10. for occluding a
vascul ar trunk and an arter.i al Qifurfcati on branch thereofh,béocki ng the

bl ood flow in the seCondBPERERT 7°TcarWeCer alESFAPAY t §Ro6A8 of2¥Sre of

t he preceding cl aic[ns characterized_ in that first great er x%gr nal

hat _t
di aneter is of tf& e&g&’é‘? o‘?r%&list uget ot 28 go'? I'—rré ) ﬁlf’réboou § dam,
b L N T e e AT
Cat heter according taqg nore-of _th j | al ar. rized in
that the connection en%?’é‘?%gg gF\ éﬁd}gfg%:@‘?{’% %rfct?é—?ﬁmg%?nt@%ggd to
remai n outside the e'xtQ%EE?ﬂ?téﬁnﬁ%d¥o nge;:h end-pi ece (5) is provided with
- reduction in the duration and the costs of the

operation and the period of hospitalisation and

25 convalescence of the patient, resulting in considerable



20 . tubul ar connection elenents (13) connected to the individual ducts (6,
7 and 8). g . C atheter according to any one of the previous clains,
characterized in that said tubular body ( 1) and said extension ( 11) have
adifferent flexibility. Catheter according to claim1, whefd dul 803

bal | oons 9, .VOMV/§AEEN not 25 inflated,' are conprised wi thiPETER/08295fi | e of
the catheter section onto which they are fitted. 30~ AVMENDED SHEET

.AYE. AL Al . Al . A9. As. A. As9. AuL. Au% A@ A% Aa. Aa% Al u9. A. AS. A; . AFu9. A(

#. AYl . A5& - 13 -

*+/ YZab89~yt 0] e_Z] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c
a] ca] ca] ca] ca] c’sakenagk Cah Celes dlseabeath s adLimtABance codtd. 8 9 b

7FuUR| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calU] ca] caU] cal] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] cakkcapaathoerdratkeoui¥d cand any improvements of

GHHI f n<=~ysni d_Z] ] ca] ca] ca] ca] caV] ca] cal] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal] ca] ca] caihealioad¢oaiwalwddlc Rpcdésat deed/ i the ! subl'ims.
#H##HAHSPS$WB&z upkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU
] ca] ca] ca] ca] ca] ca] cahealkbakaafesatdlcc ddatareaUpéat3ao Ar8eRe&aRL818s" f (g( ((
(F)**q*[+++++,,5,6,",,,.~ytoje [V]ca] ca] ca] ca] ca] ca]ca] ca] cal] ca] ca]ca]ca]c
a] ca] ca] ca] ©a] calea] edysntzagcabrégfival] tkd ] vaj ka]ereqras . mare. MDO000O
11x3y3333355555566V7] 7k7788-8~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca
U ca] ca] ca] ca] calleaéx] Eapratied] Ealucaeat) tod cdgH e on] €4) Ehe- 8/ 8{888
9990: 2: H: : : 111 VRWeME>>| >>73272?2???B$BBdCzupj e [ V] ca] ca] ca] cal] ca] ca] cal] ca] c
a] ca] ca] ca] ca] caceaTearrile depealeatftdtca] cal cal ca] cal ca] ca] ca] ca] ca] ca
I dCoC=DL Dg DnDDECEEEEFUFF. G=Gp GG : , , .

HSHWHHHHH $1 +1 al |11 99l bb'%)@]"]scé‘] EAPEAYESY ) CaBFERFEETY SO CAFRY] ca] ca] ¢

a] ca] ca] ca] ca] ca cal ca] cal cal cal cal ca] calj calcal cal cal %JIIKIK~KK#LM M MM
I\/}VN) ]NON]:NL]N~O]CB S!%g(as S £ jgél_l%f]}%%%@ab}“gg%‘ch%%h] caU] ca] ca] caU] ca] ¢

al cal cal cal gali cal cakggl galggl gakhakhihealeabeal ¢Aaasahsal gahoghoal X X(s
/ AN bbybb Ld |14, LdoYie.Z
| cal ca] cal oal cal CR] Caf 2T C5) CAUT CaTalh Al aT ¢al Salf cal ol CRU AT cal cd] cath

IC?I g/ s@DsRsaaafb‘%;lglggc N%a(t:tc}%:ect(f !rd' 18%%'1??' Ii}nfg ﬁFain igf%lﬁ]ecaﬁl%a]cgg]tgg]lca] cal ca
] ca] ca] ca] ca] calgalkcal ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] cal] ] ca] ca] ca]ca]calc
aljcajca +t/eD L yl0%& ()-Bl'< y10%
Fig. 3 shows an enlarged longitudinally sectioned
15 view of the catheter according to Fig, 1, with the
inflatable/deflatable elements in the non-expanded
condition;
Fig. 4 shows a longitudinally sectioned view of a
carotid artery, with the catheter in position and the
20 inflatable/deflatable elements in the expanded
condition.
Figg. 5 and 6 are longitudinal sectional views as
that of fig. 3, showing two slight different

embodiments of the catheter according to the invention.

25 With reference to the figures, and at the moment



& ()-Byl0%& ()-By10%& ()- "
109 ()-:109% ()-F/ xwU3!' f10%ss& ()-!'f10% )& ()-!,,10%& ()- "'t,10%& ()- !, 10
%R ()- 'yl0%&' ()-B!'.wX9. 10<Z10%&' () -
8109& () -1 90109RRE () -1 010! () -10810% " & () - ! &10% [ & ()-PB 49208,
109PP& () -! WOIPPEROQ) - F' S109G&' () - 10938 () - yGLO%GE: () - 10 PEB/EPY09510
10G@B10%E () - sO010%& ()- @10%% ()-&'! @ 10%h& ()-& @ 10%c& ()-&
10%& ()- * O b 7mV 109 ()- 109%& ()-F
S10%&' ()-109%& ()-F"S10%&' ()-yZ10%&' ()- 4002 :0G/FURJEMN/ 10% &10%&' ()-$
109 () - 3109%&' () -
particularly to figures 1-4, a catheter according to
the invention comprises a 1long, hollow, flexible
tubular body 1. The tubular body 1 may comprise one or
more tubular bodies, but in the preferred embodiment it
5 comprises a single tubular element which has a central
luminal duct 2 which extends from a connecting end,
known as the proximal end 3, to an insertion or distal
end 4.
The tubular body 1 may be made, for example, by
10 means of extrusion of a small and flexible material
such as nylon, polyurethane, urethane, polyethylene,
polyvinyl chloride (PVC), polyamides or the like, which
allows the tubular body 1 to bend for easy positioning
inside the vessgel inside which the sgaid body must be
15 positioned.
The external diameﬁer of the tubular body 1 may be
of the orxrder of about 10-13 French (about 3-3.9 mm),
and in any case preferably not greater than 13-14
French (3.9-4.2 mm), but may vary depending on the
20 specific requirements.
The central luminal duct 2, or operating duct, has
a diameter preferably not greater than 7 French (2.1
mm) ,

In the proximal end zone 3, the catheter has a

25 connecting end-piece 5 which has a diameter greater



@o%' ()-L 10%&' ()- 10%& ()-Z* abcaVK@ 10 10 10 10l @ 109&' () -
s010%&' ()-'0l, 109& ()- *109%& ()- (10%& ()-couTYf~A<VK@!!Il- 109%& ()-/!!sl-
109 ()-/!'1- 109% ()-/Y"'9glo%& ()-10% ()-F10% ()-fn}oPl ZlO%&fﬁﬁ-ﬁ%OW&f()-
10 10 10!l- 109& ()-/'1- 109%& ()-/!'1- 109& ()-/}[90P1 ! 109&3(JyuN A
1098 ()-. 109%OQ¥32266x 109K ()-.! 109K ()-."f1l0%& ()-b@ PCT/EP99/09295
N@o%&' ()-L10%Z& ()-1"sT10%Z& () - F109%Z& ()- 10 10 10 109%&' ()-. MMU3b@! "
10%ZZ& ()-@ 109%ZZ& ()-'!' @ 10%m& ()-s!' @
10%r& ()-s! @O ()-L!'6@0%Z& ()-LS- 1Bl HIlzI"P@!" 10%ZZ& 10ZZ 10ZZ
10Z27!'3 10%ZZ& () -1 2@O0%& ()-!" 10%Z& ()-@&" 10%& ()-@!!&"""#WMIBP@ !
10%UU& () - @] than that of the tubular body 1 and which is intended
to remain outside the patient's body.
Three ducts 6, 7 and 8, which have substantially
the same diameter as each other, are provided in the
5 thickness of the wall of the tubular body 1, but, for
further applications, a different number of ducts may
be provided, if necessary also with diameters which are
different from each other.
The first duct 6 extends from the proximal end 3
10 and emerges inside a first inflatable/deflatable
element 9 which can be actuated by means of the duct €
itself. Said first inflatable/deflatable element is
provided in the immediate vicinity of the distal end 4
and basically consists of a balloon 9 which is applied
15 outside the wall of the tubular body 1 or is formed
integrally with the latter. The diameter of said first
balloon 9 in the expanded condition is such as to fit
perfectly the internal diameter of the vesgsel for which
it is intended, in particular the common caroctid 10, in
20 order to block temporarily the blood flow.
The second catheter 7 extends from one end to the
other of the catheter, including that of the smaller-
diameter extension, and forms the c¢hannel for the

introduction of a guide wire,

25 The third duct 8 extends from the proximal end 3



10%€c& ()-@ 10%ZZ& ()- @ N 310%&' ()-!x3109& ()-!6310%CE& () - ###} $3$c% "<P@
P& 10%me ()-f (@0%& ()-!10%JU& ()-S!'10% & ()-S S10%% () -
1096 () - @ REELKEE&Er S4 | F"'sf 10%6& () - 109%6&' () - GLO%' () - 10GG 10GG 10GE *
1096G& ()-f!* 10%c& ()-f& ' ((F))w3rS4 " 10%6G& ()-m ! 10%8e/UN) 2003
10%h& () -! 1W%°_°’8?265 -1 10% ()-! 10%c& ()-) ?*q*) +[ +++++WRGBEPYY/®EE 10G
10G7 1096& ()-! . 109%& ()-! . 109%ZZ& ()-!" 10%& ()-m!" 109%ZZ& ()-m
++4+0 - -WUBMB7 T 109 () -! 109 () -! 10% & ()-!P 10%&k&& ()- ! 10%N& () - !
10%m&' ()- -m//M)000zXJ<7 ! 10mm 10nmm ! &6 0%m&' ()-!$- 109%& () - $-
10%wv& ()-!'!$- 109% ()-! 10%&' ()-00000112rS17 ! 10%{& ()-, 10%wvy& ()-,!
10% V& () -, "yl0%md (exdOde beydrdd%eRe ( BistQIMiedd} 4555pWdears of an
extension 11 with an external diameter which is
considerably smaller than that of the tubular body 1,
in particular by about 5 French (approximately 1.5 mm).
5 said third duct emerges inside a second
inflatable/deflatable element 12 located at the distal
end of the extension 11. Said second element consists
of a balloon 12 which is inflatable/deflatable by means
of the duct 8 itself and wmay be applied to the distal
10 end of the extension 11 or formed integrally therewith.

The diameter of said second balloon 12, in the
expanded condition, is such as to fit perfectly the
internal diameter of a vessel inside which said balloon
is intended to be applied, in particular the external

15 carotid 210, in order to block temporarily the flow of
the blood.

The two balloons 9 and 12 are provided at a
distance of about 10 cm from each other, but may be
provided at different distances depending on the

20 specific requirements.

The balloons 9 and 12, when not inflated, can also
be comprised within the profile of the catheter portion
onto which they are fitted.

The end-piece 5, at the proximal end 3 is provided

25 with small rigid or semi-rigid pipes 13 for connecting
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inflating/deflating the ballocons 9 and 12 by means of
the ducts 6 and 8 and guide wires passing through the
duct 7. The part connecting the main lumen of the
catheter may have a removable valve and a lateral
header.

With particular reference to Fig. 4, this shows a
carotid artery in the zone <c¢lose to the carotid
bifurcation 310. The carotid shown has a stenosis 14 in
the internal carotid section 110. The figure shows in
detail the endovascular system for non-invasive
treatment of the stenosis 14.

After positioning the catheter in the =zone
concerned via the femoral artery, with the aid of a
guide wire and known observation means, the first
balloon 9 is arranged inside the common carotid 10,
while the gecond balloon 12 is arranged iqside the
external carotid.

At this point the balloons 9 and 12 are inflated
by means of the respective ducts 7 and 8 with the
effect of blocking the blood flow flowing from the
common carotid and the reflux flow from the external
carotid and stopping the flow in the internal carotid,

the ostium of which remains accessible.
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Owing to the interruption of the bloed flow, it is
possible to operate on the internal carotid, while
ensuring that there is no danger of embolisms being
able to reach extremely delicate organs, such as the

5 brain £for example, wvia the internal carotid 110.
Obsgstruction of the internal carotid is not necessary
because the distal pressure in the region of the circle
of Willis prevents any flow in the direction of the
brain and, therefore, any embolism.

10 At this point, the actual treatment is performed
by means of the central duct 2 which constitutes an
actual operating duct._ By means of this operating
channel, it is possible to introduce without danger a
guide into the internal carotid; the catheters 15 for

15 dilation and application of the stent 16 are then
introduced. After the vessel sgection affected by the
stenosis has been dilate-d and reinforced with the stent
in the appropriate manner, aspiration of any waste
matter is performed, a check carried out by means of

20 angiography or other means, and renewed aspiration
performed, if necessa‘.ry, thereby completing the
treatment procedure.

This procedure may be easily implemented within

safe time periods, also with regard to the 10% (ten

25 percent) of <cases iﬁvolving patients who cannot
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tolerate clamping of the arteries (less than 5
minutes), as determined experimentally in normal
endolumimal procedures.

The embodiment of fig. 5 differs £from that

5 previously described in that the conduct 7 for the
guide wire opens out of the tubular body 1 at a portion
20 located between the proximal end 3 and the baloon 9,
instead of extending up to the proximal end 3 of the
catheter.

10 This embodiment makes the procedure for inserting
the catheter very fast.

According to the embodiment shown in fig. 6, the
tubular body 1 does not provide for a lumen
specifically designed for the passage of the guide

15 wi;e. This means that the conduct 7 for the guide wire
is provided only in the distal portion of the catheter,
and has an opening 21 located between the baloons 9 and
12, Therefore the guide wire runs within the central
lumen 2 of the tubular body 1.

20 This embodiment allows to optimize the space
available in the central lumen 2 of the tubular body 1.

If desired, one end of the balloons 9 can be
positioned at the opening of the central duct 2.

Obviously, the invention is not limited to the

25 embodiment and to the scope of treatment described and
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illustrated hitherto, but may be greatly varied and/or
advantageously applied also in contexts different from
. the one described, without thereby departing from the
basic principle described above and claimed below.
5 In particular, the previously described baloons 9
and 12 can be either compliant or non~compliant as well
as the catheters and/or the baloons can be coated or
uncoated.
The catheter according to the invention is

10 preferably with soft and atraumatic tip and ‘it can

optionally have differentiated flexibility.,
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comprising a long and flexible, hollow, tubular body (1) having an insertion
5 end (4) and a connection end (3) intended to remain outside the body, as
well as, in the insertion end (4), at least two elements (9, 12) which are
expandable/contractible by means of external operation and which are
located at a distance from each other such as to be able to operate one
upstream and the other downstream of a given section of a vessel, said

10 expandable/contractible elements (9, 12) being adapted and/or being able to
be adapted, with regard to their diameters in the expanded condition, to the
diameters of the vessels (10, 210) inside which they are intended to be
positioned, so as to block temporarily the circulation inside said vessel
section,

15 characterised in that the two elements (9, 12) located at the insertion end (4)
are inflatable/deflatable by means of supplying and discharge ducts (6,8)
which are provided inside the thickness of the catheter wall.

2. .Catheter according to Claim 1, characterized in that it has a tubular shape
(1) with a first larger diameter, provided on the outside with a first element

20 (9) which is inflatable/deflatable by means of one (6) of the ducts provided
in the thickness of the wall, whereas at least one other of the ducts (8) inside
the thickness of the wall extends, after a certain length, into an extension
(11) having a smaller diameter, substantially of the order of magnitude of
the duct (8) and terminates in a second inflatable/deflatable element (12).

25 3. Catheter according to claim 1 or 2, characterised in that it comprises at -
least one additional duct (7) for a guide wire in the thickness of the wall,
which emerges on the end side of the most distal end of the entire catheter,
i.e. the distal end of the smaller-diameter extension (11).

4, Catheter according to claim 2, characterised in that said conduct (7) for

30 the guide wire extends only in the distal portion of the catheter and has an
opening (21) located between the inflatable/deflatable elements (9) and (12).

AMENDED SHEET



.10 10[ ppqqr/s@zX9?/ 10S2MLO%| & () -

1) 940%1| 4] & ()-1)%0% | & ()-19%0%| & ()-!19%0%|& ()-!19%0%|& ()- @DsRszX9

?/ 10S2MLO%}| &' () - 03 JUN 2003

1) %d0%4| 4] & ()-!)%0% | & ()-| (%10%2&' ()-'L?@ 0%} & ()-9110%!| & ()- Normal ™
"Headi hg 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"

"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
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5 6. Catheter according to one or more of the preceding claims, characterized
in that the length of the section comprised between the two
inflatable/deflatable elemeI;ts (9, 12) is generally of the order of a few
centimetres to about 10 cm, substantially equivalent, for example, to the
stenosis (14) of arterial vessels (110, 210) or the like or the length necessary
10 for occluding a vascular trunk and an arterial bifurcation branch thereof,
blocking the blood flow in the second branch.
7. Catheter according to one or more of the preceding claims, characterized
in that the first greater external diameter is of the order of magnitude of
12 -13 .French (about 3.9 mam), preferably not greater than 14 French
15 (4.2 mm) while the second smaller diameter is of the order of magnitude of
5 French (about 1.5 mm). ' |
8. Catheter according to one or more of the preceding claims, characterized
in that the connection end (3) has an end-piece (5) which 'is intended to
remain outside the 'patient's body, which end-piece (5) is provided with
20 . tubular connection elements (13) connected to the individual ducts (6, 7 and
8).
9. Catheter according to any one of the previous claims, characterized in
that said tubular body (1) and said extension (11) have a different flexibility.
10. Catheter according to claim 1, wherein the balloons 9, 10, when not
25 inflated, are comprised within the profile of the catheter section onto which
they are fitted.

30-

AMENDED SHEET

>3



