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FROM KENYON&KENYON 

1r:i-os 
5 :SIYORCATED STENT AND METHOD OP MAKJ:NG SAME 

che rnvention 

The present invencion relates c:o stents, and more 

~a~:icularly co biturcaceo scen~s and me~hods of making 

~O bi!~rcaced stents for inser~ion within a branching vessel. 

3ackground of the' Invencion 

Stents are well known in c:he art. They are typically formed 

of a cylindrical metal mesh which can expand when pressure is 

15 incernally applied. Alternatively, they can be formed of wire 

wrapped into a cylindrical shape or sheets of material form~d 

ln~o a cylindrical shape. 

scents are devices which are usually irnplanced wichin bodily 

conduics including the vascular system co reinforce collapsing, 

28 ~a~tially occluded, weakened, or abnormally dilated sections of 

:~~ ~lood vessel. Scenes also have been successfully implanced 

:~~=~er areas, e.g., che urinary tract or the bile duct ~o 

~~i~force such bodily conduits. 

U.S. Pacent No. 4,994,071 (MacGregor) discloses an 

15 ex~andable, bifurcating stent having a main cylindrical lattice 

:o~ed from interconnected, flexible. Two additional cylindrical 

latcices, having smaller diameters than che main laccice, are 

Slmilarly conscrucced. The main lac~ice includes a flexible wire 

:~~2~connecting the main laccice to o~e of the addicional 

3~ :a:~1ces. A second flexible wi~e interconnects the ma.in lac~ice 
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to ~he other additional lattice. The flexible wires form 

back..!:>ones t.hat ext.end. axially along che length of t.he main 

lac~ice and along each of the addicional latcices. One 

disadvancage of chis bifurcaeing s~ent is the complex nacure of 

5 ~he interconnection of che flexible ~ires fonning che backbones 

wi~h t.he loop struccure of each lattice. 

summa.rv of che Invention 

The present invencion solves these and other disadvancages 

10 of the prior arc by proviping bifurcated stencs and met.hods of 

1 -.:J 

fabricacing ~nd deploying bifurcaced sc.ents having a seem portion 

and cwo leg porcions. 

In a first embodimenc. of r.he invention, a. bifurcaced scent 

is made by provi~ing three sheecs patcerni~d co a desired pactern, 

wherein cwo shee~s a~e substancially che same size and che chird 

sheec is wider than eicher of che firsc cwo sheecs. Each of the 

sheecs is formed into cubes by curning up che longitudinal edges 

and forming a joinc by welding. The larger sheet forms a c.ube 

chac acts as the stem porcion of che bifurcaced scent and the 

20 ocher sheets fo:nn cubes which act as the leg portions of che 

~ifurcaced scent. The ewe leg portions are then joined co ~he 

s~~~ porcion co form the bifurcated stenc. 

In a second embodimenc of the invention, che bifurcated 

scene is formed by preparing two stent sheets. For each sheet, 

2S ~he longitudinal edges o! a porcion o~ Che sheec are curned up 

and secured co each or.her co form one of the two leg port.ions of 

2 
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~~e bifurcaced stenc. The remaining free edges of each o! Che 

~wo sheecs are chen joined to form the stem portiort of the stent. 

In a chird embodiment, the bifurcated Stent comprises first 

and second tubular portions. The first porcion has a pro~imal 

5 end which forms the stem portion and a distal end which forms one 

a~ che leg portions of che bifurcated stent. A b~anch aperture 

is disposed becween the proximal end and the distal end of the 

first portion. The second portion is introduced into che 

longicudinal bore of the stem portion of the f irsc portion and is 

10 advanced ehrough the branch ape~~ure so ~hat ic procrudes beyond 

15 

che branch aperture co form a second leg. Whert the second 

porcion is expanded, t.he proximal end of ~he second porcion 

engages che macerial defining t.he .branch apert.ure so as co sec:ure 

second leg in che desired posicion. 

Ic is an object of this invention to provide a method of 

=.aking a bifurcated scent, comprising che steps of; a) preparing 

a :~~sc sheet having a first edge, a second edge, a third edge, 

=~~ a fourch edge; b) preparing a second sheec having a first 

edge, a second edge, a third edge, and a fourch edge; c) 

~o p=~paring a chird sheec having a first edge, a second edge, a 

=~~~d edge, and a fourch edge; d) attaching the second edge co 

:~~ ~~ird edge of the first sheet to form a ~ubular first leg 

po~cion having a proximal end and a distal end; el act.aching the 

s~cond edge to t.he third edge of the second sheet co form a 

25 :~bular second leg portion having a pJ;_oxim.al end and a distal 

~~=: f) ar:c:aching i::he second edge co che t:.l'lird edge of the third 
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s~=~: c.o form a. tubular st.em po:i:-i::ion having a proximal end and a. 

c~s~al end; and g) ai::~aching c.he proximal end of che first leg 

pore.ion and che proximal end of the second leg port.ion ~o the 

d:s~al end of the seem portion. 

It is another object of this invencion co provide a mechod 

of ~.a.king a bifurcated sten~, comprising Che seeps of a) 

preparing a first sheec having a proximal end and a dist.al end; 

·bl deforming che distal end of the first sheet. co form a first 

leg and deforming che proximal end of the firs~ shee~ t.o form a 

10 f~rst. stem hdlf; c) preparing a second sheec. having a pro~imal 

end a.nd a dis~al end; d) deforming t:.he di!;t.al end of the second 

shee~ to f orrn a second leg and def arming the proximal end of ~he 

second sheet to form a second seem half; and e) joining the firsc 

seem half co che second stem half co form a stem. 

It is yec anocher object of this invencion to provide a 

~echod of making a bifurcated scent comprising the seeps of a) 

p:2?a~ing a f irsc expandable tubular member having a proximal end 
. 

a~c a discal end and a longicudinal bore therechrough, the firsc 

~ubular member provided wich a branch aperture disposed between 

20 said proximal end and the dist.al end, che branch apereur~ 

communicacing wii:.h said longitudinal bore and the apercure sized 

and adapced to receive and secure a second expandable tubular 

member; bl delivering Che firsc expandable cubular member to a 

bif urcaced vessel having a firsc lumen and a second lumen so Chae 

25 the f irsc expandable member is dispos~d wichin the first lwnen 

and ~he branch aperture communicates wit.h the second lumen; c} 
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e:·:p.?.:-?ding t:he first expandable member in an amoum:. suff icienc. to 

s:=~~~ t:he first expandable meml::>er in che first lumen; d) 

p~eparing a second expandable tubular member having a proximal 

e~c and a distal end ano having longit:udinal bore ~herech~ough; 

5 el ~idening the branch aperture; f) delivering ~he second 

expandable cubular member inc.a the branclt aperture so chat t:he 

dis~al end of che second expandable tubular member is disposed 
. 

wi~hin the second lumen and the proximal end of the second 

expandable tubular member is disposed within the longitudinal 

10 bore of che first longitudinal member; and gl expanding c.he 

' ... _i... 

second expandable tubular member in an amount: suff icienc to 

secure che second expandable ~ubular member within the second 

lumen and wichin said branch apercure. 

Brig: Descriotion of t_he Drawinas 

... - ... -....... 
FIG. 1 shows a bifurca~ed s~enc manu!accured in accordance 

che present invencion; 

FIG. 2 shows sheecs used co form the legs and stern of c.he 

st2~~ shown in FIG. 1; 

FIG. 3 shows the sheets sho\llTl in FIG. 2 after chey have been 

=~:!sd into a cubular shape; 

FIG. 4 is a perspeccive vie~ of che cubes shown in FIG. 3 

p~io~ co assembly; 

?IG. 5 is an end view of che cub~s shown in FIGS. 3 and 4 

a:~~= chey have been assembled to form a stenc; 

5 
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?IG. 6 is a cop view of the assembled apparatus shown in 

FIG. 5; 

FIG. 7 shows shee~s used to form another embodiment of a 

b:f~~caced stenc manufactur~d in accordance wich th~ invencion; 

FIG. 7B shows sheets used :o form anothe~ embodimen~ of a 

bif~~caced scene manufactured in accordance with the invention; 

FIG. B shows the sheets of FIG. 7 wich dexnarcacion poincs; 

FIG. 9 shows. the sheets of FIG. a after they have been 

rolled in~o a cubular shape; 

FIG. 9B shows the sheecs of FIG. 7B af~er they have been 

rolled into a cubular shape; 

FIG. 10 shows Che cubes of FIG. 9 just prior to assembly; 

FIG. 10B shows the tubes of FIG. 9B jus~ prior to assembly: 

PIG. ll is a side view of th~ tubes shown in FIGS. 9 and 10 

15 afcer assembly; 

FIG. llB is a side view of c:.he tubes shown in FIGS. 9B and 

~03 aecer assembly; 

FIG. 12 is an end vie~ of the assembled appa~a~us shown in 

r!G. ll; 

20 FIG. 12B is an end view of the assembled appara~us shown in 

F.!G. llB; 

FIG. 12C shows an alcernative embodiment of a paccern tha= 

may be used in place of che pac~erns shown in FIGS. 7 and 7B; 

FIG. 13 shows a seem and firsc leg por.~ion and a second leg 

25 po~~ion used ~o form anocher embodimeq,t of a bifurcated stent 

::i.ar..utaccured in accordance with c:.hi.s inv~nt:ion; 
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~IG. 14 shows guide wires disposed in the trunk lwnen and 

bra~ch lumen to be created; 

FIG. lS shows che stem and firsc leg portion shown in FIG. 

13 disposed on cathecers and guide wires prior to introduccion 

~ into r.he lwnen co be creaced; 

FIG. lG shows the stem and first leg porcion shown in FIG. 

13 at~er it has been delivered co the bifurcaeion to be treated 

and prior to ics'expansion= 

FIG. l7 shows che second leg portion shown in FIG. 16 af~er 

lO it has been expanded; 

FIG. 19 shows expansion of r.he branch aperc.ure; 

FIG. 19 shows the unexpanded second leg porr.ion disposed in 

che branch aperture; 

FIG. 20 shows che expansion of che second leg porcion shown 

:s in FIG. 19; and 

2C 

FIG. 21 shows the assembled bifurcated scent disposed in che 

~:=~=cac~d lwnen ~o be ~reated. 

Decailgd Descripc.ion 

In che embodimenc illustraced in FIG. l, the bifurcation 

s:e~: 5 comprises a firsc leg lO, a second leg 15, and a stem 20. 

::-:.:;. 2 shows a first: sheet 25 which is used to form firsc leg 10,. 

a second sheet 30 which is us~d co form second leg 15, and a 

chird sheec JS which is used ~o form stem 20. The firs~ sheet 25 

25 a~d s2cond sheec 30 are subscantially_flac and are sized to a 

?=~~2te~inad length and width. Fo~ many applicacions, the firs~ 

7 
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sh~:~ 25 and second sheet 30 will have substancially che sa.rne 

di~e~sions so as to produce legs 10 and lS ~hat are substantially 

che same size, however, che legs 10 and is, and the shee~s 25 and 

30 used to produce them, may be of varying sizes as specific 

s applieations dictate. The stenes of this invention may be si2ed 

so c.hat when assembled they are their final size, however, in a 

pref erred embodiment che stents are expandable and sized and 

"adapted to assume.their final dimensions upon e.:xpansion. The 

scene sheets 70 and 75 may be patcerned or etched ~ich 

10 perforacions forming a variety of paccerns as specific 

applications diceate co achieve the expandable features required 

as previously discussed. The third sheec 35 is sized so chae 

when it is rolled inco a tube ics internal cross-section can he 

made ~o accommodate che cross·seccional external dia.mecers of 

15 firsc·leg 10 and second leg 15. Firsc sheec 25 has a firs~ edge 

26, a second edge 27, a third edge 28, and a fourch edge 29. 

Second sheec 30 has a first edge 31, a second edge 32, a third 

~dg~ 33, and a fourth edge 34. Third sheet 35 has a first edge 

36, a second edge 37, a chird edge 38, and a fourc.h edge 39. 

20 Af te~ the sheec mecal has been cue to form sh~ets 25, JO, and 35, 

it is deformed and rolled so as to cause two opposite edges to 

~~et and crea~e a cylinder. In the example shown in FIGs. 2 and 

3. edge 27 is joined to edge 29 via weld run 14 to form firsc leg 

10. Edge 32 is joined to edge 34 via weld run 19 co form second 

25 leg lS. Edge 37 is joined to edge J9_via weld run 29 to form 

s~e~ 20. The edges may be joined in a wide variety of ways well 

8 
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~~c-~ to those skilled in the ar~ as suitable tor Chis purpose, 

~.g., screwing, crimping, soldering, however, ~n a preferred 

e~~odimenc welding is ucilized. In an especially preferred 

e~odi~enc, spoc welding is ucilized. As shown in FIG. 3, first 

s leg 10 has a proximal end 11, a distal end 12, and defines a 

longicudinal Dore 13. Second leg lS has a proximal end 16, a 

discal end l7, and defines a longitudinal bore 18. Tne s~em 20 

has a proximal ehd 26, a discal end 27, and defines a 

longicudinal bore 28. F!G. 4 shows che firsc leg 10, second leg 

10 15, and stem 20 just prior co assembly. To form ~he bifurcaced 

scene 5, che p~oximal end 11 of firsc leg 10 and the proximal end 

16 of second leg 15 are joined co th~ distal end 27 of che stem 

porcicn 20 so chac the longicudinal bores 13, 18, and 28 are in 

c~:r..~unication wich each ocher. FIG. 5 is an end view and FIG. 6 

l5 is a side vie~ of the assembled apparacus. 

?A 
-::1 

FIG. ii shows a second e~bodiment of a bifurca~ion scent 

=:-:a.=-:.:..!factured in accordance wic:h chis inv~ution. The stent: 50 is 

~~ovided wich a f irsc leg SS and a second leg 60 attached to a 

seem portion 65. The bifurcacion scene so is fonned from a first 

she!;: 70 and a second sheet 75 as shown in FIG. 7. The st:enr. 

s~eets 70 and 75 may be patterned or e~ched wich perforations 

=o:"it.ing a variety of patterns as specific applicacions dictace co 

achieve che expandable features required as previously discussed. 

The 5hee~s 70 and 75 are subscantially flat and have a 

prsdecermined lengch and wid~h. Firs~ shee~ 70 has a first edge 

11, a second edge 72, a third edge 73 and a fourch edge 74. The 

9 
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second sheec 75 has a firs~ edge 76, a second edge 77, a chird 

eds~ 1a, and a fourch edge 79. To form the legs or che scent a 

porcion of edge 72 ie rolled to~ards a porcion of edge 74 and a 

por:ion of edge 77 is rolled co~ards a porcion of edge 79. 

5 Oer:tarcacion points 80, Bl, 92, and 83 are selected on sheets 70 

and 75 as shown in FIG. 8. These demarcation poincs 80, Bl, 62, 

and 93 are selected co mee~ che requirement of specific 

applica~ions and.may be adjusced depending upon the lengch 

required for legs 55 and 60 and t:he length required for stem 65. 

10 Dema.~eacion points eo and 81 chat are equidistant from edges 73 

and 71 and demarcacion points a2 and 83 ~hac are equidiscanc from 

edges 76 and 78 will result in a seen~ in which the legs 55 and 

60 have a lengch chat is subscantially equal to seem portion 65. 

If the demarcacion points are selected co be closer to edges 73 

15 and 79 than co edges 71 ajd 76 the stem will nave a length that 

is greaeer chan the leng~h of each of the legs. If the 

d~rr~rcacion points are selecced to be closer to edges 71 and 76 

:~a~ to edges 73 and 78, each of the legs 60 and 65 will have a 

length chac. is greater than the leng~h of the stem 65. ln a 

20 p~eferred embodiment, however, che demarcacion points 80, 81, 82, 

a~d 83, are selecced so ~hac. proximal edges 72'', 74'', 71'', and 

79'' are abouc l/3 the length of edges 72, 74, 77, and 79. As 

shown in FIG. 8 1 demarcacion point SO divides edge 72 ac 

app.::-oxirnacely its midpoinc. into a discal eds7e 72 · and a p?:oximal 

25 edge 72''. Demarcation point 91 diviq,.es edge 74 ac approximately 

:~s midpoin~ inco a distal edge 74' and a proximal edge 74''. 

10 
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oernarca~ion poinc 82 divides edge 77 ac approximacely its 

~icpoinc inco a discal edge 77' and a proximal edge 77'' and 

demarcation point 83 divides edge 7'J at clpproximacely ics 

midpoinc inco a distal edge 79' and a p~oximal edge 79''. 

To fonn the stent, edge 72' is connecced to eoge 74' via 

~eld run 90 to forrn first member 95 having a firsc leg porcion SS 

and a firsc seem half 65' as shown in FIG. 9. Edge 77' is 

connecced co edge 79' via weld run 91 co form second member 100 

having a second leg portion 60 and a second scern half EiS' '-. As 

10 previously discussed, the edges may be connected in a variecy of 

ways well known to those skilled in che arc. FIG. 10 shows che 

firsc member 95 and the second member 100 shown in FIG. 9_in 

cligrunenc jusc prior to assewbly. To produce the bifurcated 

stenc 50 shown in FIGS. 11 and 12, edge 72'' is connected co edge 

15 79'' via weld run 9.2. and edge 74'' is connected co edge 77'' via 

~2ld run 93 so thac firsc stem half 65' and second stem half 65'' 

:a~ seem 65. FIG. 12 is a cross-secc:ion(;Ll end view of the scent 

s~o~n in FIG. ll. 

In the em.Oodiment shown in FIG. 7, shee~s 70 and 75 are 

20 s~uares or reccangles. The sheecs 70 and 75 are not limited co 

~~~s configuracion, however, as shown in FIG. 7B. FIG. llB shows 

~ ~ifurcacion Stent manufactured using the sheecs 270 and 275 

s~own in FIG. 7B. The stenc 250 is provided with a first leg 

255 and a second leg 260 accached ~o a seem portion 265. The 

23 ~~:urcation scent 250 is !orrned from ~ firsc sheec 270 and a 

s-e:::o:'ld sheec 275 as shown in FIG. 7B. The stent sheets 270 and 

11 
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275 ~~y be sized and ecched as previously discussed. As shown in 

:ZG. 7B, first sheet 270 has a first edge 271, a second edge 272, 

a third edge 273, a tourth edge 274, a fif~h edge 275, and a 

six~h edge 276, a sevench edge 146, and an eighth edge 147. The 

5 second sheee 275 has a first edge 277. a second edge 278, a third 

edge 279, a fourth edge 280, a fifth edge 291, a sixch edge 2ai, 

a seventh edge 148, and an eighch edge 149. As shoi.m in FIG. 9B, 

"edge 274 is connected to edge 276 via weld run 290 to form first 

member 295 having a first leg po~cion 255 and a firsc seem halr 

10 2GS'. Edge 280 is connected co edge 282 via weld run 291 to form 

second member 300 naving a second leg porcion 260 and a second 

seem half 265''. As previously discussed, the edges may be 

connecced in a varie~y of ways well known co those skilled in che 

ar~. FIG. lOE shows che first member 295 and the second mernber 

15 300 shown in FIG. 9B in alignment just prior ~o assembly. To 

?~Oduce the bifurcaced stenc 250 shown in FIGS. llB and 12S, edge 

272 is connecced to edge 149 via weld run 292 and edge 27S is 

co~~ected co edge 147 via ~eld ::un 293 so that firsc seem half 

265' and second s~em half 26S'' form seem 265. FIG. 129 is a 

20 cross-sectional end view of the scent shown in FIG. l1B. FIG. 

12C shows an alcernacive pa~te~n thac may be used in place of ~he 

paccerns shwn in F!GS. 7 and 7B. 

A ~hird embodimenc of this invention comprises two portions 

which are deployed serially in two s~eps and assembled within ~he 

25 pa~ienc to form a bifurcated scent. ~IG. 13 shows seem and first 

leg por~ion 110 provided wich a longi~udinal bare 131 and having 

12 
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a ;:oximal end 115 defining a seem portion l2S and a dise~l end 

:2~ ~efining a first leg portion 130. second leg portion 140 is 

iJ:'::)'.l!.ded wich a longicudinal bore 132 and has a proximal end 145 

a~= a discal end 150. Stem and firs leg portion 110 and se~ond 

5 l~s portion 140 may oe sized and paccerned or etched as 

previously discussed. A branch aperture 135 is disposed between 

~h~ proximal end 115 and the distal end 120 of seem and first leg 

portion 110. The branch apercure 135 is sized to receive second 

leg po~cion 140 and is adapted co engage and secure che second 

:o leg portion 140 when it has been eXpanded within che branch 

aperture 135. second leg por~ion 140 is sized and adapced to 

engage and be secured into branch apertur~ 135 upon expansion. 

FIGS. 14 co 21 show how the bifurcated stenc is assembled wichin 

a bitu~caced lumen. As shown in FIGS. l~ to 21, the area co DQ 

:5 t:.reac:ed is a. bifurcated lumen having a firsc or trunk lumen 190 

a~d a second or branch lumen 195. As shoi.rn in FIG. 14, a first 

;·..:i::i: wire 155 is incroduced into t:he t:nmk lumen l.90 and a 

s~.:~;:.d guide wire 156 is int:roduced inc:o t.he branch lumen 19 s. 
As shown in FIG. 15, a balloon expandable seem and first: leg 

~~ ?O~~ion 110 is disposed on che tip of a first balloon cac:heter 

:70 so thac che balloon 175 is disposed within longitudinal bore 

:3:. A second balloon cac:hete~ 171 is c:hen incroduced into 

long1cudinal bore 131 ot seem and firsc leg porcion 110 a~d is 

advanced so chat: che balloon 176 is disposed wichin aper~ure 135. 

25 ::-:.rs-=. cathec:.er 170 is mounced on firs~ guide wire 155 and second 

::a:~~;:e:- 171 is mounced on second guide wi:c:e l56. As shown in 

l3 
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F!G. i5, che unexpanded stem and first leg po~tion 110 is guided 

:o c~e area ~o be created so chac first leg portion i30 is 

disposed within trunk lumen 190 and branch apercure 135 

co~~unicaces with branch lumen 195. Guide wire 1SG facilitates 

5 ~he oriencation of che branch apercure 135 with the branch lumen 

195. The size of Che convencional cachecers and balloons is noc 

co scale and details well known co chose skilled in the art have 

been omitted for··claric:.y. Balloon 175 is infla.t.ed which causes 

the seem and firsc leg portion 110 co eX'pand, as shown in FIG. 

10 17, co secure it in ~he desired posicion. Atcer expansion, ch2 

exc:.ernal wall of seem and f irsc leg port:Lon 11.0 would conc:.act. the 

interior ~alls of ~.runk lumen 190, however, a gap has been 

incentionally left for clarity. The balloon 175 on firs~ 

cathec:.er 170 is lefc: inflaced and the balloon 176 on second 

15 c::a:.h.e-cer l 71 is t:hen infla.t:ed co enlarge the branch aperture :135 

a5 sho""Il in FIG. 18. As c:he branc:h apert::.ure l.3 5 is enlarged a 

po~:ion of the scent defining the branch a~e~c:ure 135 is pushed 

:)•.!:,.,.ard i:o form a branch securing lip 180. 

Balloons 175 and 176 are deflated. second catheter 171 

2:::: is W'ic;hdra""11, and second guide wi:t:"e is6 is left in place in the 

:i:-a:;.ch lumen 195. Second leg po:tt:.ion 140 is c:.hen applied to 

s~=~~o caehecer l7l so chac first balloon 176 is disposed in 

longic:udinal bore 132 and second cathetel: 171 is then applied t::o 

second guide wire 156. Second leg por~ion 140 is ~hen guided co, 

25 and :.ntroduc;ed in co, che longitudinal .... bo1:e 13 l of r:.he seem and 

::=s~ leg porcion 110 and is advanced and passed chrough branch 

14. 
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a?c=cure 135 so that the distal end 150 of the second leg portion 

1~0 ~rocrudes into the branch lumen 195 and che proximal end 145 

communicacea wi~h longitudinal bore 131, as sho\.IIl in FIG. 19. 

The balloon 176 on second catheter l71 is partially inflaced and 

s the balloon 175 on firsc cacheter 170 is chen parcially inflated 

to a pressure substantially equal to the pressu~e in balloon 176. 

Boch balloons 175 and 176 are chen simultaneously inflated ~c 

·subscancially equal pressures. As shown in FIG. 20, inflation of 

chs balloon 176 on second cachecer 171 causes seLOnd leg member 

10 140 co expand so Chae ics excernal ~alls engage and a~e s~cured 

to che area surrounding aperture 135. Inflation of che balloon 

175 on che first catheter 170 p~evencs seem and firsc leg portion 

llO from collapsing when balloon 17G is inflaced. Afcer 

~xpansion, che external walls of second leg 140 would contdCt the 

~5 inne~ wall of lwnen 195, however, a gap has been intencionally 

l~~~ for cla~i~y. The balloons 175 and 175 are deflaced, 

=a:~e:ers 170 and 171 and guide ~ires 155 and 156 are wichdrawn, 

a~c che assembled bifurcaced seen~ lGO is left in place as shown 

~n FIG. 2:.. 

15 
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1. A method of making a bifur~aced st:ent, c~mprising the 

seeps of; 

a) preparing a f iJ:.91: sheet having a first. edge, a 

second edge, a c:.hird edge, and a fourth edge ; 

b) preparing a sec:ond sheec having- a first edge, a 

second edge, a third edge, and a fourth edge; 

C) preparing a t:hird sheet. having a first: edge, a 

second edge, a t.hird edge, and a fourth -edg~; 

d) attaching said second edge to said third edge o! 

said first sheer: to form a r:ubular fi~st leg porcion having a 

proximal end and a discal end; 

e) ac:.c:.aching said second edge to said third edge of 

said second sheet co fonn a cubular second leg porcion having a 

proximal end and a distal end; 

f I accaching said second edge co said third edge of 

said third sheet co fonn a ~ubular seem portion having a proximal 

end and a distal end: and 

g) accaching said proximal end of said firsc leg 

porcion and said proximal end of said second leg portion co said 

distal end of said seem porcion. 

2. A me~hod of making a bifurcated stenc, comprising ~he seeps 

of: 

a) preparing a first. sht!et;. having a proximal end and 

a dis~al end; 

16 111•~ mr~ 11~111111111111 
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b) deforming said discal end of said firsc sheet co 

f o:-;:, a first leg and def o:rming said proximal end of said first 

shee~ ~o fonn a first stem half; 

c) preparing a second sheet having a proximal end and 

a. distal end; 

d} deforming said distal end of said second sheec co 

form a second leg and detorming said proximal end o' said second 

sheet co form a second stem half; and 

e) joining said fir~~- stem half to said second.stem 

half to form a seem. 

J. A mechod of making a bifurcated sten~ comprising ~he steps 

0 ... .. . 
a) preparing a firs~ expandable cubular member having a 

proximal end and a distal end and a longitudinal bore 

:he~e~hrough. said firs~ cuhular member provided with a branch 

a::ie=::ure disposed between said proximal end and said disca.l end, 

s~:= branch aperture communicating with said longitudinal bore 

and said apercure sized and adap~ed co receive and secure a 

second expandable tubular member; 

b) delivering said firsc expandable cubular member to a 

~~=~~cated vessel having a first lumen and a second lumen so that 

said f irsc expandable member is disposed wichin said first lumen 

and said branch apercure communicates wich said second lumen; 

c> expanding said firs~ expand~le member in an amount 

s~==~~ient to 5ecure said firsc expandable member in said first 

17 
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lumen; 

d) preparing a second axpanda.ble r.ubular member having a 

proximal end and a diecal end and having longicudinal bore 

cherec.hrough; 

e) widening said branch aperture; 

f) delivering said second expandable tubular member into 

said branch aperture so ~hac said discal end o! said second 

expandable ~ubular member is disposed within said second lumen 

and said pro~imal end of said second expandable cubular member is 

disposed within said longitudinal bore of said firsc longit:udinal 

member; and 

g> expanding said second expandable cubular member in an 

amount: sufficient to secure said second e:icpanda.ble t:ubular metnber 

wichin said second lumen and wichin said branch apercure. 
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