
(12) STANDARD PATENT (11) Application No. AU 2002356575 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Endoprosthesis for vascular bifurcation 

(51) International Patent Classification(s) 
A61F 2/06 (2006.01) A61F 2/00 (2006.01) 
A61F 2/90 (2006.0 1) 

(21) Application No: 2002356575 (22) Date of Filing: 2002.11.08 

(87) WIPO No: W004/041126 

(43) Publication Date: 2004.06.07 
(43) Publication Journal Date: 2004.07.01 
(44) Accepted Journal Date: 2009.07.16 

(71) Applicant(s) 
Jean-Claude Laborde;Jacques Seguin 

(72) Inventor(s) 
Seguin, Jacques;Laborde, Jean-Claude 

(74) Agent / Attorney 
Pizzeys, Level 2, Woden Plaza Offices, Woden, ACT, 2606 

(56) Related Art 
US 5669924 
US 2001037138 
US 6068655 
US 5443498 
US 2002035389



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
O organization 11111|111 ||1 111 |11 11 |||111| |11 ||1111 |11 ||111 ||1111 ||11 1111111 11 

International Bureau 1111111 111111 111111 I 11 11 11 11 11 ii1111li iili 

(43) International Publication Date (10) International Publication Number 
21 May 2004 (21.05.2004) PCT WO 2004/041126 Al 

(51) International Patent Classification 7: A61F 2/06 GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, IT, LU, LV, MA, MD, MG, MK, MN, MW, 

(21) International Application Number: MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
PCT/EP2002/012509 SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 

VN, YU, ZA, ZM, ZW.  
(22) International Filing Date: 

8 November 2002 (08.11.2002) (84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 

(25) Filing Language: English Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 

(26) Publication Language: English ES, F, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, 
TR), OAPI patent (BE, BJ, CF, CG, CI, CM, GA, GN, GQ, 

(71) Applicants and GW, ML, MR, NE, SN, TD, TG).  
(72) Inventors: SEGUIN, Jacques [FR/FR]; 27 rue Joubert, 

F-75009 PARIS (FR). LABORDE, Jean-Claude [FR/FR]; Published: 
7, rue des H6rons, F-34000 Montpellier (FR). - with international search report 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, For two-letter codes and other abbreviations, refer to the "Guid
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, ance Notes on Codes andAbbreviations " appearing at the begin
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GI, ning of each regular issue of the PCT Gazette.  

(54) Title: ENDOPROSTHESIS FOR VASCULAR BIFURCATION 

(57) Abstract: This invention features apparatus and kits for treating an area of vas
cular bifurcation where a principal conduit (2) separates into at least two secondary 
conduits (3), the apparatus having at least a first segment that has, in a predetermined 
fully expanded state, a substantially conical shape and a first end (6) having a greater 
diameter than a second end (5); the first end conforming to an increasing cross sec
tion of the principal conduit in the direction of at least one secondary conduit, and the 
apparatus being shaped to be independent of any other surgical apparatuses when the 
apparatus is in a predetermined fully expanded state.  

I0 

Q' 
feb



WO 2004/041126 PCT/EP2002/012509 

ENDOPROSTHESIS FOR VASCULAR BIFURCATION 

Background of the invention 

The present invention relates to an apparatus and kit for the treatment of bodily 

5 conduits in the area of a bifurcation, that is to say in the area where a principal conduit 

separates into two secondary conduits. It also relates to equipment for positioning this 

apparatus.  

The apparatus and kit of the invention can be used for the treatment of 

vascular bifurcations, in particular the carotid, femoral, iliac, popliteal, renal or 

10 coronary bifurcations, or nonvascular bifurcations, such as tracheal or biliary 

bifurcations, for example between the common bile and cystic ducts, or in the area of 

the bifurcation of the principal bile tract.  

The treatment can consist in re-establishing the appropriate diameter of the 

bifurcation, in cases of arteriosclerosis or internal cell proliferation, in rectifying a 

15 localized or non-localized dissection in the wall of the conduit, or, in cases of 

aneurysm, in recreating a bifurcation of normal diameter, while eliminating the 

aneurysmal pouch.  

Description of the prior art 

20 It is known to treat narrowing of a rectilinear blood vessel by means of a 

radially expandable tubular apparatus, commonly referred to as a stent. This 

apparatus is introduced in the unexpanded state into the internal lumen of the vessel, 
in particular by the percutaneous route, as far as the area of narrowing. Once in place, 
it is expanded in such a way as to support the vessel wall and thus re-establish the 

25 appropriate cross section of the vessel.  

The apparatus can be made of a non-elastic material, and in this case is 

expanded by means of an inflatable balloon on which it is engaged, or can be self

expanding, that is to say made of an elastic material, expanding spontaneously when 

withdrawn from a sheath which is holding it in the contracted state.  

30 United States Patent Nos. 4,733,665 and 4,886,062 are illustrative of existing 

apparatuses and of corresponding positioning techniques.  

A conventional stent is not entirely suitable for the treatment of a narrowing 

situated in the area of a bifurcation, since its engagement both in the principal conduit
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and in one of the secondary conduits can cause immediate or delayed occlusion of the 

other secondary conduit.  

It is known to reinforce a vascular bifurcation by means of a apparatus 

comprising two elements, each formed by helical winding of a metal filament. One of 

5 the two elements has two parts of diameter corresponding respectively to the diameter 

of the principal vessel and to the diameter of one of the secondary vessels, and is 

intended to be engaged on the one hand in this principal vessel and, on the other hand, 

in this secondary vessel. The other element has a diameter corresponding to the 

diameter of the other secondary vessel and is coupled to the first element, after the 

10 latter has been put into place, by engaging one or more of its turns in the turns of the 

first element.  

This equipment permits reinforcement of the bifurcation but appears 

unsuitable for treating a vascular narrowing or an occlusive lesion, in view of its 

structure and of the low possibility of radial expansion of its two constituent elements.  

15 Moreover, the shape of the first element does not correspond to the shape of a 

bifurcation, which has a widened transitional zone between the end of the principal 

vessel and the ends of the secondary vessels. Thus, this equipment does not make it 

possible to fully support this wall or to treat a dissection in the area of this wall. In 

addition, the separate positioning of these two elements seems relatively difficult.  

20 U.S. Patent No. 5,683,449 to Marcade (Marcade) discloses a bifurcated graft 

formed from a series of individual components that are intraluminally delivered apart 

from one another and then assembled to form a fully supported structure. The system 

includes a base member and one or more grafts connected thereto. Marcade's system 

requires overlapping connection of its components in order to achieve a fully 

25 supported structure and to lock the components to one another, thereby assuring a 

secure assembly and minimizing the possibility of leakage. Marcade discloses further 

that systems and methods that do not employ such an overlapping system are prone to 

acute and chronic failure whereby the graft could become displaced or collapsed.  

U.S. Patent No. 6,068,655 to Seguin et al. (the 655 Patent) discloses a 

30 apparatus having a first segment that is conical in shape, at least one secondary 

segment, and a flexible link between segments. The flexible link enables the 

adjustment of segments relative to each other, but maintains them in connection with 

one another, limiting their independent positioning.
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Summary of the invention 

Prior art apparatuses are not sufficient for treating areas of vascular bifurcation 

because they require a connection, either direct or indirect, between multiple 

apparatus segments. This connection forces segments to be aligned relative to one 

5 another, as opposed to being aligned according to the shape and curvature of 

bifurcated vessels to be treated. This decreases the flexibility of the apparatus. In 

addition, segments connected so as to be directly adjacent or overlapping further 

decrease the flexibility of the apparatus. Such apparatuses are problematic, for 

example, for treating a bifurcated secondary conduit that has an axis perpendicular to 
10 the axis of the primary conduit.  

The present invention aims to overcome various of these disadvantages by 
making available apparatus with which it is possible to treat a pathological condition 

in the area of a bifurcation, by fully supporting the vascular wall and by being 

relatively simple to position.  

15 The apparatus to which the invention relates comprises a conical segment 

shaped to conform to the shape of the bifurcation in the area of a widened transitional 

zone. The conical segment is shaped to conform to the increasing cross section of the 

principal conduit at an area of and facing the vascular bifurcation.  

In embodiments, the distal end of the stent may expand to a diameter that is at 
20 least about 105% of the diameter of the proximal end of the stent. In embodiments, 

the distal end of the stent may expand to a diameter that is at least about 110% of the 

diameter of the proximal end of the stent.  

In embodiments, the apparatus comprises only a body (i.e., segment) which 

has, in a predetermined expanded state, a truncated shape, corresponding to the shape 

25 of the bifurcation in the area of the widened transitional zone which separates the 

principal conduit from the secondary conduits. In this way, only a single stent is 

required to treat a vascular bifurcation, thereby eliminating the need for the surgical 

insertion, positioning and coordination of multiple stent segments.  

In embodiments, the apparatus comprises: 

30 - at least one radially expandable segment which has, in a 

predetermined expanded state, a cross section substantially greater than the cross 

section of one of the secondary conduits; and
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- a segment which has, in a predetermined expanded state, a truncated 

shape, corresponding to the shape of the bifurcation in the area of the widened 

transitional zone which separates the principal conduit from the secondary conduits.  

In these embodiments, the segments do not overlap one another, and are not 

5 linked together and preferably include no means for being linked together. In this 

way, optimal positioning of stent segments can be achieved independently from one 

another. For the purposes of this application, an "unlinked segment" is defined as an 

independent segment that is neither directly nor indirectly connected to any other 

surgical apparatus, such as additional stents or segments, when the independent 

10 segment is in its predetermined, fully expanded state.  

For the sake of simplification, the segment which has, in the expanded state, a 

cross section substantially greater than the cross section of one of the secondary 

conduits will be referred to hereinafter as the "secondary segment," while the segment 

which has, in the expanded state, a truncated shape will be referred to hereinafter as 

15 the "truncated segment." 

In embodiments, the conical stent body may be packaged with a packaging 

element in a kit for treating an area of vascular bifurcation. In embodiments, the kit 

may include only the conical stent body and packaging element. Alternatively, the kit 

may further include at least one secondary stent body.  

20 The secondary segment is intended to be introduced into the secondary conduit 

in the contracted state and to bear, in the expanded state, against the wall of this 

conduit. This expansion not only makes it possible to treat a narrowing or a dissection 

situated in the area of this conduit, but also to ensure perfect immobilization of the 

apparatus in the conduit.  

25 In this position of the apparatus, the truncated segment bears against the wall 

of the conduit delimiting the widened transitional zone of the bifurcation, which it is 

able to support fully. A narrowing or a dissection occurring at this site can thus be 

treated by means of this apparatus, with uniform support of the vascular wall, and thus 

without risk of this wall being damaged.  

30 The two non-overlapping, unlinked segments orient themselves suitably 

independently from each other upon their expansion.  

In embodiments, at least the truncated segment is covered by a wall which 

gives it impermeability in a radial direction.
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This wall makes it possible to trap, between it and the wall of the conduit, 
particles which may originate from the lesion being treated, such as arteriosclerotic 

particles or cellular agglomerates, and thus to avoid the migration of these particles in 

the body.  

5 Moreover, the apparatus can permit treatment of an aneurysm by guiding the 

liquid through the bifurcation and thereby preventing stressing of the wall forming the 

aneurysm.  

The segments can be made from tubes of material of a different diameter, with 

the tube for the truncated segment having a larger diameter than the tube for the 

10 secondary segment. The tubes may be comprised of the same material. The use of 

tubes of different diameters results in the truncated segment having a larger radial 

force, especially at larger diameters.  

Alternatively, the segments can be made from a single tube.with different 

patterns of cuts to result in different shapes and sizes.  

15 The apparatus can comprise several secondary segments, placed one after the 

other, to ensure supplementary support of the wall of the secondary conduit. To this 

same end, the apparatus can comprise, on that side of the truncated segment directed 

toward the principal conduit, at least one radially expandable segment having, in the 

expanded state, a cross section which is substantially greater than the cross section of 

20 the principal conduit.  

According to embodiments of the invention, apparatus segments have a 

meshwork structure, the meshes being elongated in the longitudinal direction of the 

apparatus, and each one having a substantially hexagonal shape; the meshes of the 

truncated segment have a width which increases progressively in the longitudinal 

25 sense of the apparatus, in the direction of the end of this segment having the greatest 

cross section in the expanded state.  

This increase in the width of the meshes is the result of an increase in the 

length of the edges of the meshes disposed longitudinally and/or an increase in the 

angle formed between two facing edges of the same mesh.  

30 In addition, the truncated segment can have an axis not coincident with the 

longitudinal axis of the secondary segment, but oblique in relation to this axis, in 

order to be adapted optimally to the anatomy of the bifurcation which is to be treated.  

The apparatus can be made of a metal with shape memory. This metal is 

preferably the nickel/titanium alloy known by the name NITINOL.
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The equipment for positioning the apparatus comprises means for permitting 

the expansion of this apparatus when the latter is in place. These means can comprise 

a removable sheath in which the apparatus is placed in the contracted state, when this 

apparatus is made of an elastic material, or a support core comprising an inflatable 

5 balloon on which the apparatus is placed, when this apparatus is made of a non-elastic 

material.  

In either case, this equipment comprises, according to the invention, means 

with which it is possible to identify, through the body of the patient, the longitudinal 

location of the truncated segment, so that the latter can be correctly positioned in the 

10 area of the widened zone of the bifurcation.  

In the case where the expansion of this same segment is not uniform in relation 

to the axis of the apparatus, the equipment additionally comprises means with which it 

is possible to identify, through the body of the patient, the angular orientation of the 

apparatus in relation to the bifurcation, so that that part of this segment having the 

15 greatest expansion can be placed in a suitable manner in relation to the bifurcation.  

Brief description of the drawings 

To ensure that it is fully understood, the invention is again described 

hereinbelow with reference to the attached diagrammatic drawings which show, by 

20 way of non-limiting example, embodiments of the apparatuses to which the invention 

relates.  

Figure 1 is a side view thereof, according to a first embodiment; 

Figure 2 is a perspective view of apparatuses of the invention in a state of 

radial contraction, and, in partial cutaway, of the equipment allowing it to be 

25 positioned; 

Figure 3 is a longitudinal sectional view of a bifurcation to be treated; 

Figures 4 to 6 are views of this bifurcation similar to Figure 3, during three 

successive stages of positioning of apparatuses of the invention; 

Figure 7 is a view, similar to Figure 3, of a bifurcation presenting an 

30 aneurysm, in which apparatuses of the invention are placed, and 

Figure 8 is a side view of apparatuses according to a second embodiment.  

Description of embodiments
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Figure 1 shows expandable apparatus 1 permitting the treatment of bodily 

conduits in the area of a bifurcation, that is to say, as is shown in Figure 3, in the area 
where a principal conduit 2 separates into two secondary conduits 3.  

In embodiments, the apparatus 1 comprises a conical segment having a 
5 proximal end 5 and a distal end 6, and at least one secondary segment(s) having a 

proximal end 7 and a distal end 8, each of meshwork structure, which are non
overlapping and unlinked as illustrated at 9.  

The meshes 10 of these segments are elongated in the longitudinal direction of 
the apparatus 1 and have in each case a substantially hexagonal shape.  

10 The proximal end 5 of the conical segment has a tubular shape and has a 
diameter which is substantially greater than the diameter of the principal conduit 2.  

The distal end 6 of the conical segment has meshes 10 whose width increases 
progressively, compared to that of the meshes of the proximal end 5, on the one hand 
in the longitudinal sense of the apparatus 1, in the direction of the end of the distal end 

15 6 situated opposite the proximal end 5.  

A transverse increase in the width of the meshes 10 may result from an 
increase in the length of the edges 10a of the meshes 10 disposed longitudinally, as 
well as an increase in the angle formed between two facing edges 1 Oa.  

This conical segment thus has a truncated shape with an axis which is oblique 
20 in relation to the longitudinal axis of the apparatus 1. This shape corresponds to the 

shape of the bifurcation in the area of the widened transitional zone 11 which 
separates the end of the principal conduit 2 from the ends of the secondary conduits 3.  

In various alternate embodiments, the conical segment may continuously taper 
from the proximal end to the distal end, or the tapering may vary as appropriate.  

25 The proximal end 7 and distal end 8 of the secondary segment have an 
identical diameter, which is substantially greater than the diameter of one of the 
secondary conduits 3.  

The apparatus 1 may be made by appropriate cutting of a sheet of 
nickel/titanium alloy known by the name NITINOL, then folding the resulting blank 

30 into a circle and welding the parts of this blank which come into proximity with each 
other.  

This alloy is malleable at a temperature of the order of 10 EC but can recover 
its neutral shape at a temperature substantially corresponding to that of the human 
body.
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Figure 2 shows the apparatus 1 in a state of radial contraction, obtained by 

cooling its constituent material. During this contraction, the edges 10a pivot in 

relation to the transverse edges 1 Ob of the meshes 10, in such a way that the meshes 

10 have, in this state of contraction, a substantially rectangular shape.  

5 By virtue of this contraction, the segments 5 a cross section which is smaller 

than that of the conduits 2 and 3, and they can be introduced into these, as will be 

described hereinafter.  

The apparatus 1 is engaged on a central support core 15, and is then contracted 

radially on the latter. This core 15 comprises an axial abutment such as a shoulder (not 

10 visible in Figure 2) which has a diameter smaller than that of the apparatus 1 when 

this apparatus is expanded, but greater than the diameter of this apparatus 1 when the 

latter is contracted. This abutment consequently permits the axial immobilization of 

the apparatus 1 on the core 15 when the latter is contracted.  

A sheath 16 is then engaged on the apparatus 1 in order to hold it in its 

15 contracted state. This sheath 16 may include, e.g., four radiopaque markers 20, 21, 22, 

23 impressed on it, containing, for example, a barium compound. Three markers 20, 

21, 22 have an annular 5 shape and extend round the whole periphery of the sheath 16.  

They are situated, respectively, in the area of the free ends of the segments. The 

fourth marker 23 is situated at substantially the halfway point of the generatrix of the 

20 segment 6. It has a diamond shape and a small thickness.  

The core 15 has a longitudinal axial hole permitting its engagement on a guide 

wire 25 (Figures 4 to 6). This wire 25 can be engaged, by the percutaneous route, in 

the conduit 2, by way of the zone 11, and then in one of the conduits 3, through which 

it can slide, and comprises a cone 26 of synthetic material, situated in front of the 

25 assembly consisting of core 15, apparatus 1 and sheath 16.  

The bifurcation 30 shown in Figure 3 has excrescences 31 which create a 

narrowing in cross section, which impedes the flow of the liquid circulating in the 

conduits 2 and 3. In the case of a vascular bifurcation, these excrescences may be due, 
for example, to arteriosclerosis or cellular growth.  

30 The apparatus 1 permits treatment of this bifurcation by re-establishing the 

appropriate diameter of the conduits 2, 3 and of the widened zone 11.  

As appropriate, depending on whether reinforcement is needed in the 

secondary conduits, the conical segment may be used alone in the widened area of 

bifurcation, or it may be used in conjunction with one or more secondary segments.
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In practice, as can be seen in Figure 4, the assembly consisting of core 15, 

apparatus 1 and sheath 16 may be engaged on the wire 25 as far as the cone 26. By 

means of its sliding action, this wire 25 permits the engagement and then the guiding 

of this assembly in the conduit 2, the zone 11 and then the conduit 3. The cone 26 

5 facilitates the sliding of the assembly and reduces the risk of trauma.  

The marker 22 makes it possible to visualize, with the aid of a suitable 

radiography apparatus, the position of the conical segment, and thus to visualize the 

location of the conical segment so that it can be correctly positioned in relation to the 

widened zone 11.  

10 With the markers 20 and 21 it is possible to ensure that the segments are 

correctly positioned in the principal conduit 2 and the secondary conduit 3.  

The marker 23 is, for its part, visible in a plan view or an edge view, 

depending on whether it is oriented perpendicular or parallel to the radius of the 

radiography apparatus. It thus makes it possible to identify the angular orientation of 

15 the apparatus 1 in relation to the bifurcation 30, so that the part of the conical segment 

having the greatest expansion can be placed in an appropriate manner in relation to the 

zone 11.  

The sheath 16, which has a length such that it opens out beyond the opening 

having permitted introduction of the assembly, is then progressively withdrawn, as is 

20 shown in Figures 5 and 6, in order to permit the complete expansion of the apparatus 

1. The latter is reheated by the body temperature, and this permits its expansion, or it 

may expand by simple spring force without temperature effects.. After complete 

expansion of the apparatus 1, the core 15 and the wire 25 are withdrawn.  

Figure 7 shows that the apparatus 1 can also be used to treat an aneurysm 40.  

25 At least a portion of the conical segment is covered by a polyester film 41, 

impermeable to the liquid circulating in the conduits, which film, for example, is sewn 

onto them. The apparatus then guides this liquid through the bifurcation 30 and 

consequently prevents stressing of the wall forming the aneurysm 40.  

Figure 8 shows a apparatus 100 according to the invention, having segments 

30 105, 106, 107, 108, with a structure similar to that of the segments 5 to 8 in the 

apparatus shown in Figure 1.  

In the apparatus 100, individual segments include six omega-shaped bridges 

190. The curved central part 190a of these bridges 190 has a multidirectional elasticity
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permitting the appropriate longitudinal orientation of the various segments in relation 

to one another.  

The advantage of these bridges 190 is that they provide individual segments, 
and thus the apparatus, with longitudinal continuity, which facilitates the passage of 

5 said apparatus into a highly curved zone and which eliminates the need to reduce this 
curvature, which is always dangerous in the cases of arteriosclerosis, so as to permit 

the passage of the apparatus.  

The invention thus provides apparatuses permitting the treatment of a 
pathological condition in the area of a bifurcation 30. These apparatuses have the 

10 many advantages indicated above, in particular those of ensuring a perfect support of 
the vessel wall and of being relatively simple to position.  

It goes without saying that the invention is not limited to the embodiments 

described hereinabove by way of example, but instead embraces all the variant 
embodiments.  

15 Thus, the apparatuses 1 and 100 can comprise a single, conical segment, or a 
conical segment and one or several secondary segments placed one after the other, in 
order to ensure supplementary support and, if need be, to increase the hold of the 
apparatus in the bifurcation 30.  

The core 15 could comprise an inflatable balloon, either to effect the 
20 expansion of the apparatus 1, in the case where the latter is made of a nonelastic 

material, or to ensure the total expansion of a self-expanding apparatus 1 after the 
latter has been put into place.  

The markers 20 to 23 could be impressed on the core 15 or directly on the 
apparatus 1.  

25 The conical segment could have an axis coincident with the longitudinal axis 
of the apparatus, and not oblique in relation to this axis, if such is rendered necessary 

by the anatomy of the bifurcation which is to be treated.  

In addition, the secondary segment could itself have, in the expanded state, a 
widened shape corresponding to the shape of the widened connecting zone via which, 

30 in certain bifurcations, the secondary conduits 3 are connected to the widened 
transition zone 11. The secondary segment would thus have a shape corresponding to 
the shape of this widened connecting zone, and would ensure perfect support thereof.
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The bridges 190 could be greater or smaller in number than six, and they could 

have a shape other than an omega shape, permitting their multidirectional elasticity, 

and in particular a V shape or W shape.  

As discussed above, the conical stent body may be packaged with a packaging 

5 element in a kit for treating an area of vascular bifurcation. In embodiments, the kit 

may also include only the conical stent body and packaging element. Alternatively, 

the kit may further include at least one secondary stent body.  

The stent system described may be adapted as mentioned above to treat any of 

a number of bifurcations within a human patient. For example, bifurcations of both 

10 the left and right coronary arteries, the bifurcation of the circumflex artery, the carotid, 

femoral, iliac, popliteal, renal or coronary bifurcations. Alternatively this apparatus 

may be used for nonvascular bifurcations, such as tracheal or biliary bifurcations, for 

example between the common bile and cystic ducts, or in the area of the bifurcation of 

the principal bile tract.  

15 Throughout this specification and the claims which follow, unless the context 

requires otherwise, the word "comprise", and variations such as "comprises" and 

"comprising", will be understood to imply the inclusion of a stated integer or step or 

group of integers or steps but not the exclusion of any other integer or step or group of 

integers or steps.  

20 The reference to any prior art in this specification is not, and should not be 

taken as, an acknowledgement or any form of suggestion that the prior art forms part 

of the common general knowledge in Australia.



CLAIMS 

1. An apparatus for treating an area of bifurcation where a principal body conduit 

separates into at least two secondary conduits and wherein the principal conduit increases in 

cross section to the junction with the multiple conduits, said apparatus comprising an 

expandable first stent body configured to be engaged in the primary conduit in the area of 

bifurcation characterized in that: 

said first stent body being radially self-expandable and having, in a predetermined 

fully self-expanded state, a substantially conical shape and a first end having a greater 

diameter than a second end, and a cross section of the first end substantially greater 

than a cross section of one of the secondary conduits; 

the first stent body being shaped to conform to the increasing cross section of the 

principal conduit, in the area of a widened transitional zone of the bifurcation that 

separates the principal conduit from the secondary conduits, in the direction of at least 

one secondary conduit, said first end opening out in the direction of said secondary 

conduits upon expansion, and 

the first stent body being shaped to be independent of any other stent bodies, and free 

of any means for connecting to any other stent bodies, when the first stent body is in a 

predetermined fully self-expanded state, characterized in that said first stent body is 

cut from a single tube.  

2. The apparatus of claim 1, further comprising at least one radially expandable 

second stent body having, in a predetermined fully expanded state, a substantially cylindrical 

shape, said second stent body being configured to be engaged in a said secondary conduit; 

the cross section of the at least one second stent body, in the predetermined expanded state, 

being less than the cross section of the first and second ends of the first stent body when the 

first stent body is in its predetermined expanded state.  

3. The apparatus of claim 2 wherein, the first stent body is configured to be engaged in 

the principal conduit only, and the at least one second stent body being configured to be 

engaged in one secondary conduit only.



4. The apparatus of claim 2, wherein said first and second stent bodies are made from 

first and second tubes of material, respectively, the second tube having a larger diameter than 

the first tube.  

5 

5. The apparatus of claim 4, wherein said tubes being made of the same material.  

6. The apparatus of claim 2, further comprising a plurality of radially expandable 

second stent bodies capable of being placed one after the other in a said secondary conduit 

10 and having, in the predetermined expanded state, a cross section that is substantially greater 

than the cross section of that secondary conduit.  

7. The apparatus of claim 2, said first and second stent bodies having a meshwork 

structure formed of meshes elongated in a longitudinal direction of the apparatus, each mesh 

15 having a substantially hexagonal shape, wherein the meshes of said second segment have a 

width which increases progressively in the longitudinal direction of the apparatus with the 

meshes toward the end of the first stent body having the greatest cross sectionsin the expanded 

state.  

20 8. The apparatus of claim 2, further comprising at least one radially expandable third 

segment having, in an expanded state, a substantially cylindrical shape and a cross section that 

is substantially greater than the cross section of the secondary conduit.  

9. The apparatus of claim 1, wherein the diameter of the first stent body continuously 

25 decreases from the first end to the second end thereof.  

10. The apparatus of claim 1, wherein the first end is substantially conical and the 

second end is substantially cylindrical.  

30 11. A kit for treating an area of vascular bifurcation where a principal conduit 

separates into at least two secondary conduits and wherein the principal conduit increases in 

cross section to the junction with the multiple conduits, said kit comprising: 

a packaging element, and



a radially self-expandable first stent body configured to be engaged in the primary 

conduit in the area of bifurcation where a principal conduit separates into at least two 

secondary conduits and wherein the principal conduit increases in cross section to the 

junction with the multiple conduits; 

5 the first stent body having, in a predetermined fully self-expanded state, a substantially 

conical shape and a first end having a greater diameter than a second end, and a cross 

section of the first end is substantially greater than a cross section of one of the 

secondary conduits, 

the first stent body being shaped to conform to the increasing cross section of the 

10 principal conduit, in the area of a widened transitional zone of the bifurcation, that 

separates the principal conduit from the secondary conduits, in the direction of at least 

one secondary conduit, said first end opening out in the direction of said secondary 

conduits upon expansion, and 

the first stent body being shaped to be independent of any other stent bodies, and free 

15 of any means for connecting to any other stent bodies, when the first stent body is in a 

predetermined fully self-expanded state, characterized in that said first stent body is 

cut from a single tube.  

12. The kit of claim 11, said kit consisting only of said packaging element and said 

20 first stent body.  

13. The kit of claim 11, further comprising at least one radially expandable second 

stent body having, in a predetermined fully expanded state, a substantially cylindrical shape, 

said second stent body being configured to be engaged in a said secondary conduit; 

25 the cross section of the at least one second stent body, in the predetermined expanded state, 

being less than the cross section of the first and second ends of the first stent body when the 

first stent body is in its predetermined expanded state.  

14. The apparatus of claim 1, wherein the first stent body is cut from a single tube 

30 with different patterns of cuts.



15. The kit of claim 11, wherein the first stent body is cut from a single tube with 

different patterns of cuts.  

5 16. An apparatus for treating an area of bifurcation where a principal body conduit 

separates into at least two secondary conduits and wherein the principal conduit increases in 

cross section to the junction with the multiple conduits substantially as herein described.  

17. A kit for treating an area of vascular bifurcation where a principal conduit 

10 separates into at least two secondary conduits and wherein the principal conduit increases in 

cross section to the junction with the multiple conduits substantially as herein described.
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