Title A Method for Treating Aneurysns Technical Field
The i nvention concerns a nethod for treating
whedoanwedaes on or trifurcation aneurysms. |n parPCUsGz004/000338
the method is suitable for bifurcation or trifurcation
aneurysns with w de aneurysminecks. Background of the
I nvention An aneurysmis a bulge or a weakening of a
wal | of an artery. An aneurysmusually occurs where
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aneurysns account for approxi mately 35% of all cases
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bur Jechnig?! Else bl eeding into a covering around the
prain called the subarachnoid space. This is referred
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bi furcation and trifurcation aneurysns. Sunmary of the
Invention In a first preferred aspect, there is
1pr o\Badkgroundhefttheltventiont r eat i ng a bi furcati on aneurysm
the aneurysm having an aneurysm neck, the method
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Therefore, there is a desire for minimally invasive, less traumatic methods to ireat

bifurcation and trifurcation aneurysms.

25  Summary of the Invention

In a first preferred aspect, there is provided a method for treating a bifurcation
aneurysm, the aneurysm having an aneurysm neck, the method comprising:
positioning a first mechanically expandable device in a first bifurcation
30 branch proximate to the aneurysm neck;
positioning a second mechanically expandable device in a second
bifurcation branch proximate to the aneurysm neck; and
expanding the mechanically expandable devices to constrict the aneurysm
neck such that blood circulation to the bifurcation aneurysm is reduced.
35
The aneurysm neck may be constricted such that blood circulation to the aneurysm

is completely interrupted.



bi furcati on aneurysmvia the aneurysm neck may be

occl uded. The aneurysm may be reduced further in size
whyoodepd7eyi ng gel s or using coils. Wiere the aPEUsgHE0d/000338

neck is wde, coils or securing glues my be depl oyed

i nside the aneurysmto reduce bl ood circul ation inside

the aneurysm An aneurysm neck may be wide if the

ratio of the dianeter of the done of the aneurysmto

the width of the aneurysm neck is |ess than two. The
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bal  oons 'nay be on a single shaft of a ball oon
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BUr iThg first stent may be positioned partially within the first bifurcation branch such

that a portion of the proximal end of the first stent is not introduced within the first

bifurcation branch.
The second stent may be positioned partially within the second bifurcation branch

such that a portion of the proximal end of the second stent is not introduced within

30 the second bifurcation branch.

A balloon of a balloon catheter may be used to expand the stent during
deployment. The balloon may be tapered such that the proximal end of the stent is
expanded first during deployment. Advantageously, this allows the aneurysm neck

35  to be bridged with greater effectiveness.

The balloon may be made of soft durometer thin nylon or silicon.



depl oynent. Additional angi opl asty ball oon expansion
may be used to secure the depl oynent of the stents.
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obstructing blood circulation to the bifurcation
aneurysm The nenbrane may conprise at | east one | ayer
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25  branch proximate to the aneurysm neck;

positioning a second mechanically expandable device in a second
trifurcation branch proximate to the aneurysm neck;
positioning a third mechanically expandable device in a third trifurcation
branch proximate to the aneurysm neck; and
30 expanding the mechanically expandable devices to constrict the aneurysm
neck such that blood circulation to the trifurcation aneurysm is reduced.

The first mechanically expandable device may be positioned partially within the first

trifurcation branch such that a portion of the proximal end of the first mechanically
35  expandable device is not introduced within the first trifurcation branch.

The second mechanically expandable device may be positioned partially within the

second trifurcation branch such that a portion of the proximal end of the second



second trifurcation branch such that a portion of the
proxi mal end of the secondnechani cally expandabl e

wa@leoosoet725 not i ntroduced within the second PCT/SG2004/000338

trifurcation branch. The third nmechanically expandabl e
device may be positioned partdially within the third
trifurcation branch such that a portion of the
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a second mechanically expandable device positioned in a second
trifurcation branch proximate to the aneurysm neck;
a third mechanically expandable device positioned in a third trifurcation
25  branch proximate to the aneurysm neck; and
wherein the mechanically expandable devices are expanded to constrict
the aneurysm neck such that blood circulation to the trifurcation aneurysm is
reduced.

30  Inafifth aspect, there is provided a mechanically expandable device for treating a
bifurcation or trifurcation aneurysm, the aneurysm having an aneurysm neck, the
device comprising:

a generally tubular structure having an exterior surface defined by a
plurality of interconnected struts having interstitial spaces therebetween, said

35  generally tubular structure expandable from a first position to a second position,
and said tubular structure is expanded radially outwardly to the second position
such that the exterior surface of said structure engages with the inner surface of a



a generally tubular structure having an exterior
surface defined by a plurality of interconnected
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Dr awiaragingkrpatiocareplheteof the i nvention will now be

described with refer ence to the acconpanyi ng draw ngs,

in ich: Figure ictorial representation of a
bi f#ﬁ&glp?s(‘}ﬂ rté%'hﬁ ure 2 is a pictorial
26 epresent ati on of a stent deployed in a bifurcation
br anghexample of the invention will now be described with reference to the
accompanying drawings, in which:
Figure 1 is a pictorial representation of a bifurcation aneurysm;
Figure 2 is a pictorial representation of a stent deployed in a bifurcation branch;
30 Figure 3 is a pictorial representation of stents deployed in both bifurcation
branches;
Figure 4 is a pictorial representation of a reduction of blood circulation to the
bifurcation aneurysm when the stents are expanded,;
Figure 5 is a pictorial representation of a tapered balloon to deploy the stent in a
35 bifurcation branch;
Figure 6 is a pictorial representation of a tapered stent being deployed by a
tapered balloon in a bifurcation branch;



Figure 3 is a pictorial representation of stents

depl oyed in both bifurcation branches; Figure 4 is a
w@e@sov4723 representation of a reduction of blPOHSG2004/000338

circulation to the bifurcation aneurysm when the

stents are expanded; Figure S%is a pictorial

representation of a tapered balloon to deploy the
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method for treating a bifurcation aneurysm 10 is

26 ho\petaildd Destiptibly 61thd Drdwasgsan aneurysm neck 11 where
bl ood passes froma main artery 15 to the aneurysm 10.

The aneurysm 10 is |located at the end of the nain
Referring to Figures 1, a method for treating a bifurcation aneurysm 10 is shown.

The aneurysm 10 has an aneurysm neck 11 where blood passes from a main
artery 15 to the aneurysm 10. The aneurysm 10 is located at the end of the main

25  artery 15 where it diverges into two bifurcation branches 12, 13. A first stent 20 is
positioned in a first bifurcation branch 12 proximate to the aneurysm neck 11 as
shown in Figure 2. Next, a second stent 21 is positioned in a second bifurcation
branch 13 proximate to the aneurysm neck 11 as shown in Figure 3. The stents 12,
13 are expanded to constrict the aneurysm neck 11 such that blood circulation to

30  the aneurysm 10 is reduced. In a bifurcation branch 12, 13, the side of the branch
wall 12, 13 opposing the aneurysm neck 11 is more rigid relative to the branch wall
12, 13 adjacent to the aneurysm neck 11. Thus, when the stent 20, 30 is
expanded, the majority of the expansion force is directed towards the branch wall
12, 13 adjacent to the aneurysm neck 11 which begins to constrict the aneurysm

35  neck 11. Even if the aneurysm neck 11 is partially constricted, blood circulation to
the aneurysm 10 is reduced. This eventually leads to the aneurysm 10 drying out
from a reduction in blood circulation as shown in Figure 4.



artery 15 where it diverges into two bifurcation
branches 12, 13. Afirst stent 20 is positioned in a
WO 2oost094723% ur cati on branch 12 proximate to t he BOESGYOWN00338

neck 11 as shown in Figure 2. Next, a second stent 2 1

is positioned in a second bifurcation branch 13

proxi mate to the aneurysm neck 11 as shown in Figure
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Ion tudi nal
0 IS designed such that it is relatlvely flexible along its longitudinal axis to facilitate

delivery through tortuous body lumens, but is sufficiently stiff and stable radially in
an expanded condition to maintain the patency of a body lumen, such as an artery
or bifurcation/trifurcation branch 12, 13 when implanted therein. When a tubular
stent 20, 30 is fully expanded to its deployed diameter, the latticework of struts 32
35  takes on a shape in which adjacent crests undergo wide separation, and portions
of the struts 32 take on a transverse, almost fully lateral orientation relative to the
longitudinal axis of the stent 20, 30. Such lateral orientation of a plurality of the



or longitudinal stability upon expansion. One pattern
may be sel ected over another in an effort to optim ze
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structure which is highly resistant to recoil of the
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30 The balloon 35 is formed of suitable materials such as irradiated polyethylene,

polyethylene terephthalate, polyvinylchloride, nylon, and copolymer nylons such as
Pebax™. Other polymers may also be used. In order for the stent 20, 30 to remain
in place on the balloon 35 during delivery to the desired site within a branch 12, 13,
the stent 20, 30 is crimped onto the balloon 35.

35
In a preferred embodiment, the delivery of the stent 20, 30 is accomplished in the
following manner. The stent 20, 30 is first mounted onto the inflatable balloon 35



12, 13 fromthe main artery 15. Figure 8 depicts a
tapered stent 30 in an expanded state, typically when
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the stent 20, 30 is relatively flat in transverse

cross-section, so that .
30  For resilient or self-expanding stents 20, 30, they are deployed without dilation

balloons 35. Self-expanding stents 20, 30 are pre-selected according to the
diameter of the blood vessel, bifurcation/trifurcation branch 12, 13 or other
intended fixation site. While stent deployment requires skill in stent positioning,
such deployment does not require the additional skill of carefully dilating a balloon
35 35 to plastically expand the prosthesis to the appropriate diameter. Further, the
self-expanding stent 20, 30 remains at least slightly elastically compressed after
fixation, and has a restoring force which facilitates acute fixation. By contrast, a



when the stent 20, 30 is expanded, the cylindrical
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flow through the branch 12, 13. The cylindri cal

el ements of the stent 20, 301which are pressed into
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embodiments, the intermediate layer may be merged with the first layer to form a
single layer with recessions within the outer surface of the merged layer.

In one embodiment, the second and intermediate layers are made of
35  biodegradable material that contains drugs or reagents for immediate or sustained
controlled release. After biodegradable material has degraded over time, the



bl ood circul ation inside the aneurysm 10. An aneurysm

neck 11 can be considered wide if the ratio of the
waele@sweeees of the dome of the aneurysm 10 to t hECTEG2004/000338

of the aneurysmneck 11 is less than two. Referring to

Figure 10, -a pair of stents 20, 2 1 are joined

toget her by a nenbrane 25. The nenbrane 25 obstructs

o1 0qbfbidn 4538 LN 1 1 BroRBL WK Sudfn. ThE s s ledertay fo

1 are an open cell design and have a varia
Thu§mpﬁrQB&PPW@ﬁmPBmEW%Strlctlon of the aneurysn1neck
11 by the stents 20, 2 1, the presence of the nenbrane
25 0 t hr o t.he

aneibé gnymgﬁiﬁg%é oP (P% rqer%hljéﬁ% EQ nlla}?{nalg bé ﬁ%ﬂ% ljrtom 2 naeﬁeélal
éne@?'?@?ﬁ from the giear e@@aﬁﬁlne oft ﬂl@rww\e&n@w{mm silicones,

COMPHIFEhATRE, SVlyuFEiizRed ét}i%SdefuréMbnS|e§§ﬁs°§6?fdr&hé?r@br¥£99£nd
The ?gurrbr ane 2

co
s cBIRITPS G Reob oY R Pie bbb ool el & aso be
f or usedki ng the layers of the menbrane 25. One such
mat eri al rmy be el astoneric pol yurethane. Typically,
one first |a is disposed onto the outer surface of
19 sf\gfi*ﬁ”"%dam%ﬁmgi P08 PeRtiIsoRANAEA fusTble: pRlynisric dyers may
| aybe corsluetad.i Mte fsivdaitthaTpoinaicdayess mey ba rzckialddybyc@yieus
andiss g i e
e S e B UCASEAhY, obnk el o BERNE LERAAG or LlkPor
bi oﬂ‘?@?gfdabl e material as a dr ug or reagent carrier
for sustained release. The internediate |ayer may be

g orﬁxﬁed efmb?arga?zg rljn?% fIWEmeF rkoInHﬁies ?&e{sh I cS)vtvn)aQervmg as

second Iayers or a I TSt
di f fesprRiFRieseriiegs. or Irepdeals s ithat dhebdisras maegen’fﬁ IfT@y be dellvered

i nt mfdm@bmérasyhtamer myném)rmrmﬁhawc&\lér bhﬁnfdfrasaeﬁtaeoe@o
SS

to f 2 aln
out WEPrElB e BRI eeiFine 5l 80 R RSipfehet st eshpore
t heapplieatipnl Image erirerentbeimembrang w26 may aper tedehals outer surface
20 OQf_QthéHﬂ ab| ®. MRisCthb Fentbite 2BHUyHeNS aflf é!ﬁﬁe er sizef ﬁgﬁlﬁH or

for i te or su roll ed rel eas Afte

b o LR e Re DI ToORSE oChah Pttt Ty i Fsemiacis of the
t hepashdis.aAken28ivély thetdrud orireagesiatan e sppplied e powgisehich has
su pﬁ’ééﬁtform-ga ‘ﬁ1t§ g %Qlfbdtai)léty sitiBRRY if? ﬁ"ner@%tafclreg mSﬁcl‘F’ﬁé%Wduﬁi

mat er | al meric | ayers of nbrane
al syl 'Yrﬂ'a%o"fer‘?ﬁ‘% AMpiaiE °PaThes%rF%%P%ETa$?r6ﬁﬂ”F'H%e @‘t‘*ﬁﬁ‘ﬁces
2% onthaisteding thé thrbmbsgepio) inflammatoyodrydnvothemusch bélicgroldsrative
pol ;‘:éH;So%EQ% R veBQl YY1 RARGRLR! REHSH dBAL!” B3B8 pie, cel

esters, yur et%aneur ea
mhlbltors can be delivered in order to inhibit smooth muscle cells proliferation. In

intracranial or some other applications fibrin sealants can be used and delivered to

seal aneurysm neck and provide fibroblasts and endothelial cells growth. Specific
30 examples of drugs or reagenté may include heparin, phosporylcholine, albumin,

dexamethasone, paclitaxel and vascular endothelial growth factor (VEGF).

Figures 11 and 12 show stents 20, 21, 30, 31 with markers 34. The markers 34
improve visibility as they are radiopaque and may be made from gold or platinum.
35  The markers 34 facilitaie precise positioning and orientation of the stents 20, 30
during deployment in the branches 12, 13. The markers 34 may be end markers
and are usually placed at the distal and proximal ends of the stents 20, 30. The



m xtures and copol yners thereof. Bi odegradabl e
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pol yneric | ayers may be conducted. The fusion of the
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such as heat-sealing, solvent bonding, adhesive

b on qL AMehgQ 5hdir £ difd srﬁggde inB% A glg\n&epmhgﬁ@ls f8t dmé/al so long as

further cogprls servi ng
r ec 8|5t BRKFS4 8P bg mg%t%mpwag@mhy A dhg et QPh\%O dTrhﬁgj%a”éﬁ’S
r eag@;ztrfe deRter heariced tmea%dspeahowawhm s&ly-shaa® . mafkees o
th eaés"ilsr’g en é%cn?%}/nd%gt}f?glran% ER @gr%en‘? ét&% 2@030 ?’l elame{oe(he
accoreleysoenask tlh apch wlloyhiigthdgri Qpe@pws| Vwﬁ‘tth@ ﬁneqr\ﬁmbms Then, the

ext hRfRrs I&da%dw‘ﬂa &@ema’cﬁe B 8610, dohﬁ\e\/ﬂéﬁieﬁmﬁl%n%rassist in
sur

e 25 m
pe. Jcey =, Aoy oBing. SUkng -y MR AUR ERPAUT, P certer
i nj ewtkeds dan bt edé of e sbma npdrial dtndq‘@v@trersamewﬁme asribe@end
receph@rl es of the pockets. Alternatively the drug or
reagent can be supplied in a powder which has been
®ormed into a solid tablet positioned in the
r eCE[gtJ&C‘Ia&mow§mpbretiaaltﬂrm 30, \80 Whitth rgairkatsl 34 Idyrmij d&pdliyment The

af t ion,. T g n
subs ances %ha(% a rl(Jaczge%?)taﬂdeld tﬁ’r g\;r?bgglggr%gé§ |V|r?f§ ﬂﬁ% balloon
or SEBRIETEEeHERY I“@ @E‘P’Pd e P e3labave e?'éé’ﬁ’é‘ﬂ%e@ il b@llqens 35
ves skl detifted & thegliidr 36 isaretfaRtbideaIshel@vih ERmre 1HOr

xanple, cell inhibitors can be delivered in order to
inhibit smooth nuscle cells proliferation. In
i nt Allqugh adiifurgation @eurganhd® hap peerceaseringd. it iskanvigaged that the
S eaE@Bérﬁ irvélioR May 6& Gscanst ttalchion asurysthssakheaiR@ur ysm
neck and provide fibroblasts and endothelial cells
growt h. Specific exanpl es of drugs or reagents nay
i nchuwdlebéhagpzaciated hyhressons sHiltsk i thaeart that ipumereus variations and/or
61 eX AEBHERSA Ray Béarﬁédetté‘m:el in&RfbnVARSHENR I 186 SIRE bnBbdiments

row h factor re 12 show s
20 wihout gepartigg %mwcﬁ“ﬁ Sﬁ%PFk%( r3§'sr§2}th?ﬂ'éveﬂ‘§?ﬁkaesr '%’%JAV desdrived.
I MpTbey eprasiesti bmbodirerds ard)ethemicge, r @d be p@gsideraddn rally rdsgects
madey, £ir-00 gQld: Rldhat i num The markers 34 facilitate
preci se positioning and orientation of the stents 20,
30 during deploynent in the branches 12, 13. The
mar kers 34 nmay be end markers and are usual ly placed
at the distal and proxi mal ends of the stents 20, 30.
Thedr awi ngs show a di sc shaped narker. However, the
shape is not critical so long as the marker 34 can be
used to inprove visibility of the stent 20, 30. The
mar ker s



may be center markers that are special type platinum
star-shaped markers to assist in precise indication

war@sapirghment of the stents 20, 30 in rel ati oPCT/8G2004/000338

aneurysmneck 1 1 and allow further operations wth

t he aneurysm 10. Then, the maskers | ocated around the
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in h@cal Mg an aneurysm opening during an inplantation
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to the invention as shown in the specific enbodiments
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respects illustrative and not restrictive. W CLAIM 1.

thod £ or treallig, tobag,w93@69%91@%{%3@&”& R&oandable

1gme Fysmhaving an ane rysmné
conpeviegasie stgdsi tioning a first mechanically
expandabl e device in a first bifurcation branch

proximate to the aneyrysm pec OSJt j.ngd a sec
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ohhe nBBGhaNRLL¥egeXpandabl e devices to constrict the
aneurysmneck such that blood circulation to the

bi furcation aneurysmis reduced. 2. The nethod
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con SRR gdid G ushh egd. circul ation to the
anem{}ism IS %%n%?eteus %?nterrupt ed. 3. The nethod

according to claim1, wherein the nechanically
26X pandablTae method according to claim 1, wherein if the aneurysm neck is wide,

coils or securing glues are deployed inside the aneurysm to reduce blood

circulation inside the aneurysm.

7. The method according to claim 6, wherein an aneurysm neck is wide if the
30 ratio of the diameter of the aneurysm dome to the width of the aneurysm neck is

less than two.

8. The method according to claim 3, wherein the stents are balloon
expandable or self-expandable.

35
9. The method according o claim 3, wherein the stents have markers to
facilitate precise positioning in the branches.



devices are stents. 4. The nethod according to claim
3, wherein the stents are nechanically expanded such
wao bas/odpd7ed circul ation to the bifurcati on aneRCHSG20#/600338
the aneurysm neck may be occluded. 5. The met hod
according to claiml1, whereimthe aneurysmis reduced
further in size by deploying gels or using coils. 6.
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according to claim6, wherein an aneurysm neck is w de
if the ratio of the dianmeter of the aneurysm done to
the 1w dt Themethoe acmoeiingyte cRimet; Whersinltiesarkéraaretragiopague.
The met hod according to claim3, wherein the stents
are bal |l oon expandabl e or sel f-expandable. 9. The
met Héd ad&® F’&Thﬁ@ agagrainade ARig 9, \)M'?%rreé‘l the 'P“Hrée@taé%’f‘%deﬁﬁ\'?bg"'d
mar leeplaidum. f aci litate precise positioning in the
branches. 10. The net hod according to claim9, wherein
the markers are placed at the distal and proximl ends
18f tlRe silbamsthod according tasiaiibd weedh Hierstpnisare pesitioned in the
V\helbgna]etstgeqmﬁam?rs are radi opaque. 12. The net hod
according to claim9, wherein the narkers are nade
fromgold or platinum 13. The nethod according to
cl aitda 3, Thheethod atdeeding togtagn 81 whepeil thei stantsdare expanded at the
br agghesmsequential ly. 14. The nethod according to
claim3, wherein the stents are expanded at the same
i me. 15. The method accor di ng to claim3, wherein the
steriés aiTee englanidectosigguentiaial By whain Mhestenss faged expanded
accg&gjeﬂ%j&o claim 3, wherein the stent is tapered
t owar e distal end of the stent. 17. The net hod
according to claim 3, wherein the stent has a
t r apezoi daé method according to claim 3, wherein the stent is tapered towards the

20 distal end of the stent.

17. The method according to claim 3, wherein the stent has a trapezoidal

longitudinal cross-section.

25 18. The method according to claim 16 or 17, wherein the stent has proximal

end struts that are elongated relative to the remaining struts.

19. The method according to claim 3, wherein the first stent is positioned
partially within the first bifurcation branch such that a portion of the proximal end of
30 the first stent is not introduced within the first bifurcation branch.

20. The method according to claim 3, wherein the second stent is positioned
partially within the second bifurcation branch such that a portion of the proximal
end of the second stent is not introduced within the second bifurcation branch.

35
21. The method according to claim 3, wherein a balloon of a balloon catheter
expands the stent during deployment.



| ongi tudi nal cross-section. 18. The nethod accordi ng
to claim16 or 17, wherein the stent has proximal end
wa@eanst7ehat are el ongated relative to the renBtTBGL04/000338
struts. 19. The nmethod according to claim3, wherein
the first stent is positionedspartially within the
first bifurcation branch such that a portion of the
proxi mal end of the first stent is not introduced
within the first bifurcation branch. 20. The nethod
acc@ldi nghe onaihogli agc@dingvireslaimn2, wdersircibadbaliecsnis tapsred such
POS i PRYFbxiRI bhcdrhne stérit Biekpanbsy HacRmch dpfoymedt i on
branch such that a portion of the proximal end of the
second stent is not introduced within the second
bi f @Bcat iTbe nmtrendclecordifiy toTtigimnast, ndereirc therichilovg it onaclk aif soft
3, Wﬁ%ﬁ%&?ﬁﬁm nbpgnmgf a ball oon catheter expands the
stent during deploynent.22. The nethod according to
claim2 1, wherein the balloon is tapered such that
t he 2pr ox Themeeiod acdordidyeto slaem8, Wieredx tharieke dtehi is Skpadltéd Hya
dep 1 21,
wnor St BBty S EERTASEALE) PR i
1Byl on or silicon. 24. The nethod according to claim 3,

whepsi N tThe nfethod tlacsk @iy tolcking Rpaesin e fistfand SbcoRdbhiRBRs

and_t he sec IS e nded by a second ball oon.
25. EFhonaS'?gn?e%agccoracfo iﬂgﬁcl aim 24, wherein the

first and second baIIoons are on a single shaft of a

bal beon Gaé heihed accdRling 16 BaiffEiaN Rferain @R féfdark %xﬁeln@éd"&t the
theﬁ@oente are expanded at the sane

1§urfﬂﬁeﬁ8%&5 The nethod according to clalm

24, wherein additional angioplasty ball oon expansion

i s pged trrsee Pehb sccb.laﬁ] ?@aé.mmameraﬁ abdifonat Hlt)ﬁlastﬁﬁalloon
The net hod accorsgmﬂ o claim 3, wherein t

ar e “GBATIRL B YEE) Aepipymepiof isstsniSet i ng bl ood
circulation to the bifurcation aneurysm 29. The

@Et bed a%ﬁévrnq|hea a&&rﬁegat})ma%ﬁe Lily étaﬁs %f@%ﬁé&%d by a

onpri ses at | east ayer of an el astomner
poI {eEprangfpr ohgiacting legd C'E{’EE“B‘?’HPH‘@ hifgreatjos %‘?Wm wher ei n
the menbrane conprises receptacles for carrying drugs

r bgagent s fofba JRMFY B Yairh SeEARGeiR S hmehBEinS bSMbRes at
ed.

are depl o Y
Ieast one layer of an elastomeric polymer.

25
30. The method according to claim 29, wherein the membrane comprises
receptacles for carrying drugs or reagents for subsequent release after the stents
are deployed.

30 31. The method according to claim 30, wherein the drugs or reagenis include

substances that reduce the thrombogenic, inflammatory or smooth muscle cell
proliferative response of the vessel to the implantable medical devices.

32. The method according to claim 31, wherein the substances include cell
35  inhibitors to inhibit smooth muscle cells proliferation.



3 1. The nmethod according to claim 30, wherein the
drugs or reagents include substances that reduce the
wao boosiogeni ¢, i nflamatory or snoot h nuscl e ceCT/SG2004/000338
proliferative response of the vessel to the
i mpl ant abl e nmedi cal devices. 1832. The nethod accordi ng
to claim3 1, wherein the substances include cell

i nhghi t offe Ingthlo@ Qbé%h&mgsﬂﬁﬁrn 3'&“&?;&4@3 Gel {u%stanc:g? Incgldi fibrin

proli fer ation. accor

whe PRI e sed) t?@?lmfwe?kne% gevige mbrqblagtg aindnengiothelias esalls
anegmowsm neck and provide fibroblasts and endot hel i al
cells growh. 34. The method according to clai m 30,
wherein the drugs or reagents include heparin,

bhopor yTeehopthedaccaidingrie plaimidd; avrersinabe deigs pranelagdnamedlude

an dhepaﬁﬂublﬁfsp@rwgmhﬁkm él&bmlgr iMathetrRcsar Jfa vas&lar
rretg,ldgth }r,vﬁt gz % 'b furcation ane ysm
aneurys aﬁgv 3 Yr@Tr ysm neck, the net hod
conprising: positioning a first nechanically

expgndabh endieyl ﬁretréaﬁln& af ﬁlfu?t,ratlirr é'ﬁ)ég]b{é?'t L, R A0G & @ ing, an

roxi mate tq the aneurysm nec [ oni ng
1) c?{‘gHWE’HI"F% ER PEHPLSPEPTEEI ce in a second

t ri f ur catasitionifby an‘trit rpesohammy @xpandahie daned! iny 8 Frdd %ﬁllffcatnon
posgrg,{cgrg)ydg( e tolthd She %Cal |y expandabl e device in

ird trifurcation ranc roxi mate to the aneurysm
neck, arRPSEYHh ﬁgcmﬁemﬂ%@waﬂlwc@mapda@iepaﬂ\d@bhre a second
dewifaratidnGrarmen plokimete tb R aav@yny ssBneck such that bl ood

ci rcul atj.on 1 trlfurctlon smjs reduced.
150 T HoBflorih & M ke Rt SieR s foe fgreston
fi r%%mhe&smﬁebtalthe;ﬂnewmm: anddevi ce i s positioned

par tial |éy<pé(MdtnE|ﬂﬁb r*né@naiﬁlbeﬂly? ‘éxﬁaﬁﬂét}l’é G‘tﬁltcbé’ﬂ) &BQF& bheS4tEtrysm
e B et e b Reribe ongieii roersted

within the fII‘St trifurcation branch. 37. The mathod

20ac gl di Mhet Aehbdi ABct@ing WHCEHSHN Bh%vhlg.r%ﬁ]o% [HE‘? q’ﬁ&h% II}/

e device oned parti al

an
segé‘?ﬁﬂ’a%"? fjﬁ‘f'%ea'tsl Fi?ﬁ'“‘?f%ﬂr?@ﬁ'a%lﬁ’ﬁh"@ g firgk t Bﬁcﬁﬁoﬁrpf@ﬁhtsl‘#eh
pr dhet erpbriiomef tind proximalead ohite firschesmiasiedily ExRxganl@|cs is not

deVite8uded withh tHe' i Qm}&ggn wﬁﬁéﬂ n the second

trifurcation branch e nmethod according to claim
35, wherein the third mechanically
25 37. The method according to claim 35, wherein the second mechanically

expandable device is positioned partially within the second trifurcation branch such
that a portion of the proximal end of the second mechanically expandable device is
not introduced within the second trifurcation branch.

30 38. The method according to claim 35, wherein the third mechanically
expandable device is positioned partially within the third trifurcation branch such
that a portion of the proximal end of the third mechanically expandable device is
not introduced within the third trifurcation branch.

35 39. A system for treating a bifurcation aneurysm, the aneurysm having an
aneurysm neck, the system comprising:



expandabl e device is positioned partially wthin the

third trifurcation branch such that a portion of the
w@e@siopErks end of the third nmechani cal |y expandedii/&G2004/000338

device is not introduced within the third trifurcation

branch. 39. A systemfor tredting a bifurcation

aneurysm the aneurysm having an aneurysm neck, the

system cenpéi .%wﬂhi_aan@iéxgénda{as L@?ib@%%mor@agmdmﬁd Bifurcation
irst bifurcation branc

devi Ca]%gfos"t' oneg] in a

pr oIl Roxigate futhe ARSGTHISHSck: a second mechanical Iy
expandabkesetend ceeghacly oFxpandahlea dedao mdsitmnkbdirioati sagond
bra'Bﬁd?cd%ﬁ’FﬂaFTchﬁ%ﬁ aggfbgh%&%rymmea@% and wherein the

mechani cal I'y exp | evi ces are expanded to i
gonst ri ciVheRB A EeFLRSIcAeERaRI70l daiges Bleg@anded to constrict
Ci r ergl ateufBmt ieck actbiati bad icheul@ive us Wenbiigcdties upegdysm is
40. temfor treating a trifurcation aneurysm the
aneur ysm havi ng an aneurysm neck, the system
conprising: a first nmechanically expandabl e device

POSishi ONAdsysRmarof iredingtd irfuiteBian iaRSLINRHANED afsuRsTRAAgt h
1 heaaneur sm q%csk;steacs%crosnnd_ nmechani cal | y expandabl e

ev PRANSELISES SRYSIPR C9MRELShd trifurcation branch
proxi mat e firgd ménbanieaiv rexgandalkle ldevige Phsitiatedrsn laafirbiciElutoption

expaRAabhExifaY i-fe BRRsnRed in a third trifurcation
branch proxi ma eck; and wherein the

e to the aneurysm
mechani 081 PPORd, TasRianFAl qGRTdsEIe, fevics, pasiiRnge g & second
constureatibn blaschgmeimats o thealeugemmetfiat bl ood
1§l reul atbgpd Hefﬂ%ﬁic&lﬁ;' JxHér@léfélb gigviéé‘ﬁ%i%%ga S a R RUARRatich

1. A rrechar_n cal expandabl e vice for treating a
bi f BB ROAMYP e e PRAUBEMIGAS 8R&ur ysm  the aneurysm
havi ng awhésiauhy srtiaicklly édpenddbli deeicenanraxpanigd t@ constrict

ge”ﬁ{eaéjeévéﬁg br%]lcﬁ;sgﬁ ¥h}‘7{{3$8¥$5c? of By té‘rﬂhee%fn‘fﬁéffe{'ﬁ% aﬁﬁgr{/s?rﬁgs

def I'ne I nterconnected struts
i nt &94¢9t | al spaces therebetween, said generally
2o ubul ar structure expandable froma first position to

a second,positi.on, and id tubular,.structure is . .
cxpahaea el sHlP el Wi BBl A Hahithf byprosion
suc Anaunsm, thia@neukysar haying gu pleasmgTecls degleice ermriisiag:

engages Wigbhbrdip QubuRP&FuctHY {aRiB§ al bxidvior surface defined by a
plurality of interconnected struts having interstitial spaces therebetween, said
25  generally tubular structure expandable from a first position to a second position,
and said tubular structure is expanded radially outwardly to the second position
such that the exterior surface of said structure engages with the inner surface of a
bifurcation or trifurcation branch so as to maintain a fluid pathway through said
branch and to constrict the aneurysm neck such that blood circulation to the
30 aneurysm is reduced;
wherein a proximal portion of the struts are elongated relative to the
remaining struts such that the device is tapered towards its distal end after
deployment in the branch.

35 42, A balloon for expanding a mechanically expandable device for treating a
bifurcation or trifurcation aneurysm, the balloon being connected to a balloon
catheter for inflation, and the device comprising a interconnected struts at its



bi furcation or trifurcation branch so as to nmaintain a
fluid pathway through said branch and to constrict the
w@p@anyses neck such that bl ood circul ati on to PEESG2004/000338
aneurysmis reduced; wherein a proximl portion of the
struts are elongated relativesto the remaining struts
such that the device is tapered towards its di stal end

af t SFox%Pér%%%Fe él&g&ﬁgﬁ re@‘u@@ﬁrﬁae ﬁuam gﬂutls 88R §&kce such

expand |n% a mechani dy I ce for
tre 8Vigsi ¢ Iepersd foyards fts ti'ﬁ!@'mnﬂ@ﬁen obnlown@m inyestrifurcetine or
bal trmomtnbebnagcmonnect ed to a balloon catheter for

inflatio nt.er.connect ed
Lt ups, anneBlid ot st ARk it Aafony BhE BB frdiae
o ifirtiop ofp hali@gn gausest 1e elpngatad sttaigiotibe gehm to hgtand hten

devyregtet @tettﬁ&ﬁh@ﬁérﬁam‘{k@rsﬁﬁs kdr §or@tr§ﬁrf@ th&MbuRkMSeck such that
urcation or tri rcation branCﬁ

d
\Aﬁgélgéldggmﬂ'smﬂé?fhsgﬂeqr%sm['ﬁbeéjlj%?d’ towards its distal end

after inflation, and the inflation of the ball oon

cauges the tﬂll%ﬂ%&&&#n fo'ctins 49fwh7eré% tﬁ@ﬂén‘c‘s@? £ ¥ BAag, at

greter rate than e repmal nin
1 PR LR e P ST ARIOER® Sien 4 srzencmeghunially
Ci rewhrdablenietice inlaeotberdiurytion bstrifugdtistaganch3. The
bal | oon according to claim42, wherein the balloon is
a first balloon used in conbination with a second
bal t%on ths heliepamgeosdingie slatn #b wharigindeg first ballgsarade bécend
deviatieon ane miatedpyetherfviaracaigicsaliédh dathiefellr cat i on branch,
44, The ball oon according to claim43, wherein the
first balloon and second balloon are inflated together
via a single balloon catheter.



