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BIFURCATED STENT AND METHOD OF MAKING SAME 

:i~ld of the Invention 

The present inv~ntion relates to stents, and more 

oa:-:icularly to bifurcated stents and methods of making 

bi:urcated stents for insertion within a branching vessel. 

3ackaround of the Invention 

Stents are weli known in the art. They. are typically formed 

cf a cyl.indrical metal mesh which can expand when pressure is 

internally applied. Alternatively, they can be formed of wire 

wrapped into a cylindrical shape or sheets of material formed 

in:o a cylindrical shape. 

Stencs are devices.which are usually implanted within bodily_ 

co~duits including the vascular system to reinforce collapsing, 

?a:-:ially occluded, weakened, or abnormally dilated sections of 

::-.:. :>load vessel. Stents also have been successfµlly implanted 

:~ o:~er areas, e.g., the urinary tr~cc or the bile duce co 

:-:i.nforce such bodily conduits. 

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

~x?andable, bifurcating stent having a main cylindrical lattice 

:o:-:-:i:d from interconnected, flexible. Two additional cylindrical 

la:cices, having smaller diameters than the main lattice, are 

similarly constructed. The main lattice includes a flexible wire 

:~:e:-connecting the main lattice to one of the additional 

:a::~c:s. A second flexible wire interconnects the main lattice 
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co che other additional lattice. The flexible wires form 

bac~~ones that extend axially along the length of the main 

latcice and along each of the additional lattices. One 

disadvantage of this bifurcating stent is the complex nature of 

the interconnection of the flexible wires f o:nning the backbones 

with the loop structure of each lattice. 

Summarv of the Invention 

The present invention solves these and other disadvantages 

of the prior art by providing bifurcated stents and methods of 

fabricating and deploying bifurcated stents having a stem portion 

and two leg portions. 

In a first embodiment of the invention, a bifurcated stent 

is made by providing three sheets patterned to a desired pattern, 

wherein two sheets are substantially the same size and the third 

sheet is wider than either of the first two sheets. Each of the 

sheets is formed into tubes by turning up the longitudinal edges 

ar.d forming a joint by welding. The larger sheet forms a tube 

that acts as the stem portion of the bifurcated stent and the 

other sheets form tubes which act as the leg portions of the 

, • F d 
Ol-u~cate .stent~ .The two leg portions are then joined to the 

s:~~ portion to form the bifurcated stent. 

In a second embodiment of the invention, the bifurcated 

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

che longitudinal edges of a portion o( the sheet are turned up 

a:-td secured .. to each other to form one of the two leg portions of 
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the bifurcated stent. The remaining free edges of each of the 

two sheets are then joined to form the stern por"tion of the stent. 

In a third embodiment, the bifurcated stent comprises first 

a~d second tubular portions. The first portion has a proximal 

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

of the leg portions of the bifurcated stent. A branch aperture 

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

first portion. The second portion is introduced into the 

longitudinal bore of the stem portion of the first portion and is 

advanced through the branch aperture so that it protrudes b~yond 

the branch aperture to form a second leg. When the second 

portion is expanded, the proximal end of the second portion 

e~gages the material defining the branch aperture so as to secure 

second leg in the desired position. 

It is an object of this invention to.provide a method of 

~aking a bifurcated stent, comprising the steps of: a) preparing 

a ::=st sheet having a first edge, a second edge, a third edge, . .. . .. . . . . . 

a~= a fourth edge; b) preparing a second sheet having a first 

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

p=eparing a third sheet having a first edge, a second edge, a 

:~:=a edge, and a fourth edge; d) attaching the second edge to 

:~~ third edge of the first sheet to form a tubular first leg 

po=tion having a proximal end and a distal end; e) attaching the 

second edge to the third edge of the second sheet to form a 

:~bular second leg portion hav~ng a p:r;..oxirnal end and a distal 

:~d: :i atta~~ing the second edge to the third edge of the third 
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s~~~: to fonn a tubular stem portion having a proximal end and a 

c:.s::.al end; and g) attaching the proximal end of the first leg 

po:?:tion and the proximal end of the second leg portion to the 

cis:al end of the stem portion. 

It is another object of this invention to provide a method 

of making a bifurcated stent, comprising the steps of a) 

p~eparing a first sheet having a proximal end and a distal end; 

bl defonning the distal end of the first sheet to fonn a first 

leg and defonning the proximal end of the first sheet to form a 

first stem half; c) preparing a second sheet having a pro~imal 

end and a distal end; d) deforming the distal end of the second 

sheet to f onn a second leg and def onning the· proximal end of the 

second sheet to form a second stem half; and e) joining the first 

stem half to the second stem half to form a stem. 

It is yet another object of this invention to provide a 

~ethod of making a bifurcated stent comprising the steps of a) 

p=epa~ing a first expandable tubular member having a proximal end 

a~d a distal end and a longitudinal bore therethrough, the first 

-=.ubular member provided with a branch aperture disposed between 

said proximal end and the distal end, the branch aperture 

communicating with said longitudinal bore and the aperture sized 

a~d adapted to receive and.sec~re a second expandable tubular 

member; b) delivering the first expandable tubular member to a 

bifurcated vessel having a first lumen and a second lumen so that 

the first expandable member is dispos~d within the first lumen 

and the branch aperture communicates with the second lumen; c) 
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e:-:-;>a~ding the first expandable member in an amount sufficient to 

s~=~== the first expandable member in the first lumen; d) 

p=eparing a second expandable tubular member having a proximal 

e~d and a distal end and having longitudinal bore therethrough; 

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

e:<:Jandable tubular member into the branch aperture so that the 

distal end of the second expandable tubular member is disposed 
. 

within the second lumen and the proximal end of the second 

expandable tubular member is disposed within the longitudinal 

bore of the first longitudinal member; and g) expanding the 

second expandable tubular member in an amount sufficient to 

secure the second expandable tubular member within the second 

lumen and within said branch aperture. 

9~ief Descriotion of the Drawings 

:IG .. l shows a bifurcated stent manufactured in accordance 

· .. .-:.::: c.he present invention; 

FIG. 2 shows sheets used to form the legs and stern of the 

s~=~~ shown in FIG. l; 

FIG. 3 shows the sheets shown in FIG. 2 after they have been 

=~::ed into a tubular shape; 

FIG. 4 is a perspective view of the tubes shown in FIG. 3 

p~io~ to assembly; 

FIG. S is an end view of the tubes shown in FIGS. 3 and 4 

a:~e= ~hey have been assembled to form a stent; 
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FIG. 6 is a top view of the assembled apparatus shown in 

FIG. S; 

FIG. 7 shows sheets used to form another embodiment of a 

o::~~cated stent manufactured in accordance with the invention; 

FIG. 7B shows sheets used to form another embodiment of a 

bif~rcated stent manufactured in accordance with the invention; 

FIG. 8 shows the sheets of FIG. 7 with demarcation points; 

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

rolled into a tubular shape; 

FIG. 98 shows the sheecs of FIG. 7B after they have been 

rolled into a tubular shape; 

FIG. 10 shows the tubes of FIG. 9 just prior to assembly; 

FIG. lOB shows the tubes of FIG. 9B just prior to assembly; 

FIG. ll is a side view of the tubes shown in .FIGS. 9 and 10 

after assembly; 

FIG. llB is a side view of the tubes shown in FIGS. 9B and 

~03 after assembly; 

FIG. 12 is an end view of the assembled apparatus shown in 

FIG. 11; 

FIG. 128 is an end view of the assembled apparatus shown in 

FIG. llB; 

FIG. 12C shows an alternative embodiment of a pattern that 

w~y be used in place of the patterns shown in FIGS. 7 and 7B; 

FIG. 13 shows a stem and first leg portion and a second leg 

po~tion used to form another einbodimeri.t of a bifurcated stent 

manufactured in accordance with this invention; 
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?!G. 14 shows guide wires disposed in the trunk lumen and 

b=a~ch lumen to be treated; 

FIG. 15 shows the stem and first leg portion shown in FIG. 

13 disposed on catheters and guide wires prior to introduction 

into the lumen to be treated; 

FIG. 16 shows the stem and first leg portion shown in FIG. 

13 after it has been delivered to the bifurcation to be treated 

and prior to its expansion; 

FIG. 17 shows the second leg portion shown in FIG. 16 after 

it has been expanded; 

FIG. 18 shows expansion of the branch aperture; 

FIG. 19 shows the unexpanded second leg portion disposed in 

the branch aperture; 

· FIG. 20 shows the expansion of the second leg portion shown 

in FIG. 19; and 

FIG. 21 shows the assembled bifurcated stent disposed in the 

o::~=cated lumen to be treated. 

Detailed Descriotion 

In the embodiment illustrated in FIG. l, the bifurcation 

ste~t S comprises a first leg 10, a second leg 15, and a stern 20. 

?:G. 2 shows a first sheet 25 which is used to form first leg 10, 

a second sheet 30 which is used to form second leg 15, and a 

third sheet 35 which is used to fonn stern 20. The first sheet 25 

a~d second sheet 30 are substantially ~lat and are sized to a 

~~=determined length and width. For many applications, the first 
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sh::: 25 and second sheet ·30 will have substantially the same 

=i~e~sions so as to produce legs 10 and 15 that are substantially 

~he same size, however, the legs 10 and 15, and the sheets 25 and 

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

applications dictate. The stents of this invention may be sized 

so that when assembled they are their final size, however, in a 

pref erred embodiment the stents are expandable and sized and 

adapted to assume their final dimensions upon expansion. The 

stent sheets 70 and 75 may be patterned or etched with 

perforations forming a variety of patterns as specific 

applications dictate to achieve the expandable features required 

as previou.sly discussed. The third sheet 35 is sized so that 

when it is rolled into a tube its internal cross-section can be 

made to accommodate the cross-sectional external diameters of 

first· leg 10 and second leg 15. First sheet 25 has a first edge 

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

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

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

36, a second edge 37, a third edge 38, and a fourth edge 39. 

After the sheet metal has been cut to form sheets 25, 30, and 35, 

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

~ee~ and create a cylinder. In the example shown in FIGs. 2 and 

3, edge 27 is joined to edge 29 via weld run 14 to form first leg 

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

leg 15. Edge 37 is joined to edge 39 _yia weld run 29 to form 

stem 20. The edges may be joined in a wide variety of. ways well 
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~~o~~ to those skilled in°the art as suitable for this purpose, 

:.g., screwing, crimping, soldering, however, in a preferred 

e~~odirnent welding is utilized. In an especially preferred 

e::'.!::lodirnent, spot welding is utilized. As shown in FIG. 3, first 

leg 10 has a proxirnai end 11, a distal end 12, and defines a 

lo~gitudinal bore 13. Second leg 15 has a proximal end 16, a 

distal end 17, and defines a longitudinal bore 18. The stern 20 

has a proximal end 26, a distal end 27, and defines a 

longitudinal bore 28. FIG. 4 shows the first leg 10, second leg 

15, and stem 20 just prior to assembly. To form the bifurcated 

scent S, the proximal end 11 of first leg 10 and· the proximal end 

16 of second leg 15 are joined to the distal end 27 of the stern 

portion 20 so that the longitudinal bores 13,· 18, and 28 are in 

co~.:nunication with each other. FIG. S is an end view and FIG. 6 

is a side view of the assembled apparatus. 

FIG. 11 shows a second embodiment of a bifurcation stent 

~~~~:actured in accordance with this invention. The stent SO is 

~~ovided with a first leg 55 and a second leg 60 attached to a 

seem portion 65. The bifurcation stent SO is formed from a first 

sheet 70 and a second sheet 75 as shown in FIG. 7. The stent 

s::eec.s 70 and 75 may be patt.erned or etched with perforations 

:o:-::.ing a variety of patterns as specific applications dictate to 

achieve the expandable features required as previously discussed. 

The sheets 70 and 75 are substantially flat and have a 

9~edetermined length and width. First. sheet 70 has a first edge 

7 !. • a second edge 72, a third _edge 73 _and. a fourth edge 74. The 
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seco~d sheet 75 has a first edge 76, a second edge 77, a third 

="'-"" -""~ - 78, and a fourth edge 79. To f orrn the legs of the stent a 

po:-cion of edge 72 is rolled towards a porcion of edge 74 and a 

po::-: ion of edge 77 is rolled towards a portion of edge 79. 

De~arcation points 80, 81, 82, and 83 are selected on sheets 70 

and 75 as shown in FIG. 8. These demarcation points 80, 81, 82, 

and 83 are selected to meet the requirement of specific 

applications and may be adjusted depending upon the length 

required for legs SS and 60 and the length required for stem 65. 

Demarcation points 80 and 81 that are equidistant from edges 73 

and 71 and demarcation points 82 and 83 that are equidistant from 

edges 76 ~nd 78 will result in a stent in which the legs SS and .. .. . . 

60 have a length that is substantially equal to stem portion 65. 

!f the demarcation points are selected to be closer to edges 73 

and 78 than to edges 71 ajd 76 the stern will have a length that 

is greater than the length of each of the legs .. If the 

de~~rcation points are selected to be closer to edges 71 and 76 

:ha~ to edges 73 and 78, each of the legs 60 and 6S will have a 

length that is greate~ than the length of the stem 65. In a 

preferred embodiment, however, the demarcation points 80, 81, 82, 

a~d 83, are_ selected so that proximal edges 72'', 74'', 77'', and 

79' ' are about 1/3 the length of edges 12·, 74, 77, and 79. As 

shown in FIG. 8, demarcation point 80 divides edge 72 at 

approximately its midpoint into a distal edge 72' and a proximal 

edge 72''. Demarcation point ·01 diviqes edge 74 at approximately 

i:s midpoint into a distal edge 74' and a proximal edge 74''. 
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Dei:'.arcation point 82 diviqes edge 77 at approximately its 

~icpoint into a distal edge 77' and a proximal edge 77'' and 

demarcation point 83 divides edge 79 at approximately its 

~idpoint into a distal edge 79' and a proximal edge 79''. 

To form the stent, edge 72' is connected to edge 74' via 

weld run 90 to form first member 95 having a first leg portion 55 

and a first stem half 65' as shown in FIG. 9. Edge 77' is 

connected to edge 79' via weld run 91 to form second member 100 

having a second leg portion- 60 and a second stem half 65' '.. As 

previously discussed, the edges may be connected in a variety of 

ways welrknown to those skilled in the art. FIG. 10 shows the 

first member 95 and the second member 100 shown in FIG. 9.in 

alignment just prior to assembly. To produce the bifurcated 

s::ent 50 shown in FIGS. 11 and 12, edge 72'' is connected to edge 

79'' via weld run 92 and edge 74'' is connected to edge 77'' via 

weld run 93 so that first stem half 65' and second stem half 65'' 

:o:T:l stern 65. FIG. 12 is a cross-sectional end view of the stent 

s~owri in FIG. 11. 

In the embodiment shown in FIG. 7, sheets 70 and 75 are 

s::::u·a:-es or rectangles. The sheets 70 and 75 are not limited to 

:~:s configuration, however, as shown in FIG. 7B. FIG. 118 shows 

a b:furcation Stent manufactured using the sheets 270 and 275 

s~own in FIG. 78. The stent 250 is provided with a first leg 

255 and a second leg 260 attached to a stem portion 265. The 

b~fu:-cation Stent 250 is formed from ~ first sheet 270 and a 

s:=o~d sheet 275 as shown in FIG. 7B. The stent sheets 270 and 
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275 ~ay be sized and etched as previously discussed. As shown in 

?:~. 73, first sheet 270 has a first edge 271, ~ second edge 272, 

a third edge 273, a fourth edge 274, a fifth edge 275, and a 

s~x~h edge 276, a seventh edge 146, and an eighth edge 147. The 

second sheet 275 has a first edge 277, a second edge 278, a third 

edge 279, a fourth edge 280, a fifth edge 281, a sixth edge 282, 

a seventh edge 148, and an eighth edge 149. As shown in FIG. 9B, 

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

member 295 having a first leg portion 255 and a first stem half 

265'. Edge 280 is connected to edge 282 via weld run 291 to form 

second member 300 having a second leg portion 260 and a second 

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

connected in a variety of ways well known to those skilled in the 

art. FIG. lOB shows the first member 295 and the second member 

300 shown in FIG. 9B in alignment just prior to assembly. To 

;>:-educe the bifurcated stent 250 shown in FIGS. llB and 12B, edge 

272 is connected to edge 149 via weld run 292 and edge 278 is 

co~~ected to edge 147 via weld run 293 so that first stern half 

265' and second stem half 265'' form stem 265. FIG. 12B is a 

cross-sectional end view of the stent shown in FIG. llB. FIG. 

l2C shows an alternative pattern that may be used in place of the 

pa~~erns shwn in FIGS. 7 and 7B. 

A third embodiment of this invention comprises two portions 

which are deployed serially in two steps and assembled within the 

pa~ient to form a bifurcated stent. tIG. 13 shows stem and first 

leg portion 110 provided with a longitudinal bore 131 and having 
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a ~=:ixirnal end 115 defining a stern portion 125 and a distal end 

:~J defining a first leg portion 130. Second leg portion 140 is 

:l::-:ivided with a longitudinal bore 132 and has a proximal end 145 

a~= a distal end 150. Stern and firs leg portion 110 and second 

leg portion 140 may be sized and patterned or etched as 

p:-;viously discussed. A branch aperture 135 is disposed between 

che proximal end 115 and the distal end 120 of stern and first leg 

po=tion 110. Th~ branch aperture 135 is sized to receive second 

leg portion 140 and is adapted to engage and secure the second 

leg portion 140 when it has been expanded within the branch 

aperture 135. Second leg portion 140 is sized and adapted to 

engage and be secured into branch aperture 135 upon expansion. 

FIGS. 14 to 21 show how the bifurcated stent is assembled within 

a ~~furcated lumen. As shown in FIGS. 14 to 21, the area to be 

treated is a bifurcated lumen having a first or trunk lumen 190 

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

s~:=e wire 155 is introduced into the trunk lumen 190 and a 

s~=~~d guide wire 156 is introduced into the branch lumen 195. 

As shown in FIG. 15, a balloon expandable stern and first leg 

po=~ion 110 is disposed on the tip of a first balloon catheter· 

:10 so that the balloon 175 is disposed within longitudinal bore 

~3~. A second balloon catheter 171 is then introduced into 

longitudinal bore 131 of stern and first leg portion 110 a~d is 

advanced so that the balloon 176 is disposed within aperture 135. 

Fi::-st catheter 170 is mounted on firs~ guide wire 155 and second 

ca:~e~er 171 is mounted on second guide_ wire 156. As shown in 
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FI~. 16, the unexpanded stem and first leg portion 110 is guided 

:= :~e area to be t=eated so that first leg portion 130 is 

disposed within trunk lumen 190 and branch aperture 135 

c~:::.~unicates with branch lu.~en 195. Guide wire 156 facilitates 

:~= orientation of the branch aperture 135 with the branch lumen 

195. The size of the conventional catheters and balloons is not 

co scale and details well known to those skilled in the art have 

been omitted for clarity. Balloon 175 is inflated which causes 

the stern and first leg portion 110 to expand, as shown in FIG. 

17, to secure it in the desired position. After expansion, the 

external wall of stem and first leg portion 110 would contact the 

interior w~lls of trunk lt.?-Inen 190, however, a gap has been 

intentionally left for clarity. The balloon 175 on first 

ca:heter 170 is left inflated and the balloon 176 on second 

cache-t:er 171 is then inflated to enlarge the branch aperture 135 

as shown in FIG. 18. As the branch aperture 135 is enlarged a 

~o~:lon of the stent defining the branch aperture 135 is pushed 

~~:~ard to form a branch securing lip 180. 

Balloons 175 and 176 are deflated, second catheter 171 

is withdrawn, and second guide wire 156 is left in place in the 

o~a~c~ lumen 195. Second leg portion 140 is then applied to 

s==~~d catheter 171 so that first balloon 176 is disposed in 

longitudinal bore 132 and second catheter 171 is then applied to 

second guide wire 156. Second leg portion 140 is then guided to, 

and ~ntroduced into, the longitudinal bore 131 of the stern and 

::~s: leg portion 110 and is advanced and passed through branch 
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. 
ape~ture 135 so that the distal end 150 of the second leg portion 

l~O p=otrudes into the branch lumen 195 and the proximal end 145 

cor.i.municates with longitudinal bore 131, as shown in FIG. 19. 

~he balloon 176 on second catheter 171 is partially inflated and 

the balloon 175 on first catheter 170 is then partially inflated 

~o a pressure substantially equal to the pressure in balloon 176. 

Both balloons 175 and 176 are then simultaneously inflated to 

substantially equal pressures. As shown in FIG. 20, inflation of 

the balloon 176 on second catheter 171 causes second leg member 

140 to expand so that its external walls engage and are secured 

to the area surrounding aperture 135. Inflation of the balloon 

175 on the first catheter 170 prevents stem and first leg portion 

llO from collapsing when balloon 176 is inflated. Afte~, 

expansion, the external walls of second leg 140 would contact the 

inne= wall of lumen 195, however, a gap has been intentionally 

:eft for clarity. The balloons 175 and 176 are deflated, 

=a:~=~ers 170 and 171 and guide wires 155 and 156 are withdrawn, 

a~c ~he assembled bifurcated stent 160 is left in place.as shown 

:n :rG. 21. 
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Wha~ Is Claimed Is: 

A method of making a bifurcated stent, C?rnprising the 

steps of: 

a) preparing a first sheet having a first edge, a 

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

b) preparing a second sheet having a first edge, a 

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

c} preparing a third sheet having a first edge, a 

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

d) attaching said second edge to said third edge of 

said first sheet to form· a tubular first leg portio~ having a 

proximal end and a distal end;. 

e} attaching said second.edge to said third edge of 

said second sheet to form a tubular second leg portion having a 

proximal end and a distal end; 

f) attaching said second edge to said third edge of 

said third sheet to form a tubular stern portion having a proximal 

end and a distal end; and 

g) attaching said proximal end of said first leg 

portion and said proximal end of said second leg portion to sa:i.d 

distal end of ,said ste~~~or~ion. 

2. A method of making a bifurcated stent, comprising the steps 

of: 

a) preparing a first sheet having a proximal end and 

a distal end; 

11111111111111 11111 1111111 1111 
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b) def~rming ~aid distal end of said first sheet to 

f o=::'. a first leg and deforming said proximal end of said first 

shee: to fo::r:m a first stem half; 

c) preparing a second sheet having a proximal end and 

a distal end; 

d) def onning said distal end of said second sheet to 

form a second leg and deforming said proximal end of said second 

'sheet to form a second stem half; and 

e) joining said first stem half to said second-stem 

half to form a stem . 

. 3. A method of making a bifurcated stent comprising the steps 

a) preparing a first e,Xpandable tubul·ar member having a 

proxi~l end and a distal end and a· longitudinal bore 

~he=e~hrough, said first tubular member provided with a branch 

a~e=:ure· disposed between said proximal end and said distal end, 

sa.:.:: branch aperture communicating with said longit.udinal bore 

and said aperture sized and adapted to receive and secure a 

second expandable tubular member; 

bl delivering said first expandable tubular member to a 

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

said first expandable member is disposed within said first lumen 

and said branch aperture communicates with said second lumen; 

cl expanding said first expandSble member in an amount 

s~::.:.~ient to secure said first expandable member in said first 

' 111111111111111111111111111111 
* C· L M S * 
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d) preparing a second expandable tubular member having a 

proximal end and· a distal end and having longitudinal bore 

there through; 

e) widening said branch aperture; 

f) delivering said second expandable tubular member into 

said branch aperture so that said distal end of said second 

expandable tubular.member is disposed within said second lumen 

·and said proximal end of said second expandable tubular member is 

disposed.within said long~tudinal bore of said first lopgitudinal 

member; and . 

g) ejcpanding said second .. expandable. tu~ular member in an 

amount sufficient to secure said second expandable tubular member 

within said second iurnen and within said branch aperture. 

4. The method of claim l, wherein said first sheet and said 

aecond sheet are substancially the same size. 

5. The method of claim 1, wherein said first sheec and said 

second sheee are of a different size. 

6. The method of claim 1, wherein said attaching step is 

carried out utilizing screwing. 

7. The method of claim l, wherein said atcaching step 1s 

carried out utilizing crimping. 

s .. The method of claim l, wherein said attdching step 1.s 

carried ouc .uciliz1ng soldering. 

: · 11111111 11111111111 lllJI 111111 
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9. The method of claim l, wherein said attaching step is 

carried out utilizing welding. 

10. The method of claim 9 wherein said ~elding step is 

ca~ried out utilizing spot welding. 

11. The method of claim 1, furcher comprising the step of 

ec.ching and adapt.1ng said stent to assume it:s final dimensions 

upon expansion. 

12. A bifurcated stent, comprising : 

a) a fir~c sheet having a firs~ edge, a second edge, a 

th~rd edge, and a fourth edge; 

b) a. second sheet having a first edge, a second edge, a 

third edge, and a fourth edge; 

c) a third sheet having a first edge, a second edge, a 

~bird edge, and a fourch edge; 

d) said second edge of said first sheet attached to 

said third edge of said first eheet to form a cubular tirs~ 

ieg portion having a proximal end and a ·distal end; 

e) said second edge of said second sheec attached to 

said third edge of said second sheet to form a tubular second 

leg portion having a proximal end and a discal end; 

f) said second· edge of said third sheet a~tached to 

said third edge of said thi"t"d sheet to form a tubular stem 

portion having a proximal end and a distal end; and 

g) said pr:oximal erid of said first leg portl.on and said 

proximal end of said sec::ond leg poi.·tion at.1:.ached r.o said 

distal end of said stem portio~. 

, 11111111111111 lllJI 11111111111 
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13. The scent of claim 12, wherein said firsL shecc and said 

second sheet. arc substantially che same s12e. 

14. The scene of claim 12, ~herein said firsc sheec and said 

second sheeL aro of d different siz~. 

15. The scent of claim 12, wherein said sheets are attached 

utilizing a screw. 

16. The stent o! claim 12, wherein said sheets are atcached 

utilizing a crimp • 

. 17. The scent of claim 12, wherein said sheets are attached 

utilizing solder. 

ia. The stent of ·claim 12, wherein said sheecs are actached 

utilizing a weld. 

19. The sten~ of claim is wherein said weld is a spoc weld. 

20. The •tent. of claim 12, wherein said stenc is etched and 

adapted to assume its final dimensions upon expansion. 

21. The met.hod of claim 2, further comprising the .st.ep of 

providing said second sheec wi~h an expandable pat.tern. 

22. The method r.lf claim 2, wherein said fi"rst -heet and said 

se~ond sheec arc sub~tantially che same size. 

23. The method of ~laim 2, wherein said first ~heet and said 

second sheet a%e ol ~ different size. 
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24. The met.hod ot c:ll!im 2, wherein said Joining st.ep is 

carried out:. utili.nng screwing. 

25. The method c::>f claim 2, uherein said joining st:ep is 

carried ouc. utilizing c~imping. 

26. The method of claim 2, wh~rein sald Joining step ls 

carried ouc utilLzing soldering. 

27. The method of claim 2, wherein said joining step is 

carried out utilizing welding. 

2a. The me~hod of claim 27 wherein said ~elding step ls 

carried ouc utilizing spot welding. 

29. A bifurcated stent comprising: 

a} a first sheet having a proximal end and a distal 

end; said discal end of said first sheet deformed to form a 

first leg and sa~d proximal and of said first sheet deformed 

co form a first seem half; 

b) a .second ~heet having a proximal end and a distal 

end; said distal end of said second 5heet deformed to form a 

second leg and said proximal end of said second sheet deformed 

t.o for"'!\ a second stP.m half; and 

c) means for joining said first seem half co said 

second seem half ·to form a s~em. 

30. The scent: of claim 29, wherein said first sheot and .said 

second sheet a~e substantially the same size. 

31. The stenc of c1aim 29, wherein said first $heet and said 

second sheet u.re of a different. size. 

. .111111111111111111111111111111 
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32. The stent of claim ~9, wherein said m~ans for joining is 

a screw. 

33. The stenc of claim 29, wherein said means for Joining is 

a erimp. 

3~- The stent of claim 29. wherein said means for joining is 

solder. 

35. The s~ent of claim 29, wherein said means for joining is 

a weld. 

36. ·The stenc of claim 35 wherein said weld is a spoc weld. 

37. The stent of claim 29, wherein said fi~sc and said second 

shee~s are e~ched ~ith an expandable pattern. 

39. A me.chod o( making a bifurcat.ed sterit., compcising tho 

steps of: 

a) . ·· prep'aring a t:irst sheet:. having a proximal end and a 

distal end and having a !irs~ side, a second side) a ehird 

side, a fourth side, a fif~h side, a six~h slde, a seventh 

~ide, and an eighch side; 

b) deforming said discal end of said first sheet and 

joining ~1:1.id fourth side co said sixr:.h side tc) ·!:orm a flrst 

leg and deforming said proximal end of said f lrst sheet to 

form a first s~ern half; 

c) prepari"g a s~cond sheet having a proximal end and a 

distal end and h~ving a firsc side, a second 6ide, a third 

side, a fourth side, a fifth side, a sixth side, a seventh 

side, and an elghth side; 
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d) deforming said distal ena of said second sheet and 

joining &aid fourth side to said sixch side co form a second 

leg and deforming said proximal end of said second sheet to 

form a second stem half; and 

e) joining· said eighth of said first seem half co said 

second side of said second stem half and joining said second 

side of said first stem half co said eighth side of said 

second stem half to form a stem. 

39. The me~hod of claim 38, wherein said first sheet and said 

second sheet are substantially the same size. 

40. · The method of claim 3B,. wherein said first sheer. and said 

second sheet are of a differen~ si2e. 

41. The rnechod ot claim 38, wherein said joining si:eps are 

carried ouc u~ilizing screwing. 

42. The mechod ot claim 38, wherein said Joining sreps are 

carried ou~ µtilizing crimping. 

43. The method of claim· 38, wherein satd Joining steps ar~ 

carried out utili~ing soldering. 

44. The met.hod of claim 38, wherein said jo'i.n i.ng st.eps are 

carried out uLil17.1ng welding. 

45. The method of claim 44, wherein said welding seeps are 

carried ouc utilizing spoc welding. 
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46. The method of claim 38, further comprising che step of 

providing said sheets with an etched pacte·rn. 

47. A bifurcated stent comprising: 

a) a first shee~ having a proximal end and a distal end 

and having a f~rsc side, a second side, a ~hird side, a fourth 

side, a fifth side, a sixch side, a sevench side and an cighch 

an.de; sal.d fourt.h side and said sixth stde.of said fir. .. st. sheet: 

deformed and Joined to form a fi~st leg.and said proximai ena 

of said ·first sheet deformed co form a first stem half; 

b) a ·second sheet. hav:ing a proximal end and a distal 

end and having a f trsc side, a second side~ a third side, a 

fourth side, a f ift.h siae, a sixth side, a sevench side and an 

eighth side;· 1;aid fourth s"l.de· ·a:na s-~1d ··~ixth si.de ot: said 

second $heet deformed ·and Joined co form a second leg and sa.id 

proximal end of .sa~d second sheec deformed co form a second 

r;-c.em half; a%1d 

c} means for )Oinlng said e~ghth side ot said first 

s-c.em· half co said second side of second seem half and joining 

said second side of said firs~ stem half to said eLghth stde 

of said s~cond seem half co form a sLem. 

48. The seem: tlf cla::&.m i I, whe:t·ein said f i:rsc. sheet and said 

second sheet are substan-c.ially the same size. 

49. The sten~ of claim 47, ~herein said first: sheec and said 

second sheet are -of a different size. 

50. The stent of claim 47, .wherein said means for joining is 

a screw. 
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51. The stent of clai.m 4.7, wherein said mea.ns for joining is 

a crimi:. 

52. The stent of clairn 47, wherein said means tor joining is 

solde:::. 

53. ·The scene o! claim 47, wherein said means fo~ Joining ls 

a. we lei. 

54, The scent of claim 53 wherein said weld 1s a spot weld. 

55, The S~ent Of .claim ~7, whereln said tirsc and said secotLd 

sheets are provided with an.expandable pactern. 

56. A method of making a bifurcated stent comprising ~he. 

steps of: 

a) preparing a first expandable tubular member having a 

proximal end and a distal end and a longi~udinal bore 

therethrough, .sa.id first tubular member provided with a branch 

aperture disposed bet~een said pro~imal end and said discal 

end, said.branch apertu~e communicacing with-said longicudinal 

bore and said aperture si~ed and adapted to receive and secure 

a second expandable tubular membe~; 

b) delivering said first expandable tubular mem}:)er to a 

bifurcated vessel having a f irsc lumen and a second lumen so 

that said first expandable member is disposed wichin said 

first lumen and said branch aperture communicates with said 

second lumen; 

c) expanding said firsc expandable ~ember in an amount 

sufficient co secure said first expandable member in ~aid 

firse lumen; 
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dl preparing a second expandable cubular member having 

a proximal end and a distal end having longitudinal bore 

t:herethrough; 

e) widening sald branch aper~ure in an amount 

sufficien~ to focm a br~nch securing lip; 

f) delivering said second expandable tubular member 

into said branch ap~rture so ~hac said distal end of said 

second expandable ~ubular member is disposed within said 

second lumen and said proximal end of said second expandable 

tubular member is disposed within said longitudin~l bore oE 

said first longitudinal member; and 

g) expanding said second expandable tubular member in 

an amount sufficient ·to secure said second expandable tubular 

member wiehin said second lumen and within said branch 

aperture. 

57. The method of claim 56, wherein said delivering steps b 

and f and said expanding steps c and g and said widening step 

e are carried out using a balloon catheter. 

58. The method of claim 57, furcher comprising the seep of 

forming a branch securing lip on said branch ape~ture. 

59. The meehod of claim ss, wherein said branch securing lip 

is formed during step e. 
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60. A method of making a bifurcated scene comp~ising che 

st.eps of: 

a) prepa~ing a f trse expandable tubula~ member having a 

proximal end and a distal end and a longitudinal bore 

therethrough, said first cubular member provided with a branch 

apercure disposed between said proximal end and said distal 

end, said branch aperture communicating with said longitudinal 

bore and said aperture slzed and adapted co receive and secure 

a second expandable cubular member; 

b) delivering said first. expandable tubular momher r:o. a 

bifurcated vessel having a first lumen and a second lumen so 

that· said first e:x.panda.ble member is disposed within said 
first lumen and said :branch aperture oomrr1unic1nes W'it:h said 

aecond lumen; 

c) expanding said first expandable member in an amoupt 

sufficient to secure said first expandable metnb~r in said 

first lumen; 

d) preparing a second expandable tubular member_having 

a proximal end· and a.distal .end having a longitudinal bore 

there through, 

e) delivering said 5ec:ond expandable tubular member 

into said branch aperture so tha~ said dietal end of said 

second expandable cubular member is disposed within said 

second lu~en:and said proximal end of said second expandable 

tubular member is disposed within said longitudinal bore.of 
. . 

said first. longitudinal member; and 

f) expanding sald second expandable tubu~ar member Ln 

an arnoune suf f icien~ LO form a branch securing lip and in an 

amouni:. suffieient to secure said second expandable ·tubular 

member wit.hin sa:i.d second lumen and within said branch 

aperture. 
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61. A bifurcated sten~ comprising: 

a) a firsc ~ubular member having a proximal end and a 

distal end and a longitudinal bore therethrough, said first 

tubular member provided wich a branch apercure disposed 

betwe~n said proximal end and said dis"t.al end, sa.id branch 

aperture communicating with said longicudLnal bore ~nd ~aid 

aperture sized and adapted to receive and secure a second 

expandable tubular member; 

. b) a second tubular member having a proximal end and a 

distal end and having a longitudinal bore cherethrough said 

second tubular member disposed within said branch aperture so 

that said proximal end of said second tubular membe~ is 

dispo~ed within said longitudinal bore of said tirst 

longitudinal member; and 

c) a branch securing lip disposed on said branch 

aperture to secure said tubular member in said branch 

aperture. 


