
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2006/0085061 A1 

Vardi et al. 

US 20060085061A1 

(43) Pub. Date: Apr. 20, 2006 

(54) 

(76) 

(21) 

(22) 

(60) 

EXTENDIBLE STENT APPARATUS AND 
METHOD FOR DEPLOYING THE SAME 

Inventors: Gil M. Vardi, Town & Country, IL 
(US); Charles J. Davidson, Winnetka, 
IL (US) 

Correspondence Address: 
VIDAS, ARRETT & STEINKRAUS, P.A. 
6109 BLUE CIRCLE DRIVE 
SUTE 2000 
MINNETONKA, MN 55343-9185 (US) 

Appl. No.: 11/267,437 

Filed: Nov. 4, 2005 

Related U.S. Application Data 

Continuation of application No. 10/050.524, filed on 
Jan. 18, 2002, now Pat. No. 6,962,602, which is a 
continuation of application No. 08/935,383, filed on 
Sep. 23, 1997, now abandoned, which is a division of 

application No. 08/744,002, filed on Nov. 4, 1996, 
now abandoned. 

Publication Classification 

(51) Int. Cl. 
A6IF 2/06 (2006.01) 

(52) U.S. Cl. ............................................................ 623A1.35 

(57) ABSTRACT 

An imageable extendable stent apparatus for insertion into a 
bifurcating vessel or a vessel opening. The stent apparatus 
comprises a main stent and a flared stent, which may used 
individually or in combination with each other. The flared 
stent may be interlocked with the main stent to provide stent 
coverage over the entire region of a bifurcation. The main 
stent of the apparatus may be deployed at the bifurcation 
point of a vessel, allowing unimpeded future access to the 
side branch of the bifurcated vessel. The flared stent may be 
employed at vessel openings. Also disclosed and claimed are 
methods for implanting the extendable stent apparatus into 
the bifurcation point or the ostium of a subject vessel. 
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EXTENDIBLE STENT APPARATUS AND METHOD 
FOR DEPLOYING THE SAME 

BACKGROUND 

0001. A type of endoprosthesis device, commonly 
referred to as a stent, is placed or implanted within a vein, 
artery or other tubular body organ for treating occlusions, 
Stenoses, or aneurysms of the vessel. These stent devices are 
implanted within tubular vessels to reinforce collapsing, 
partially occluded, weakened, or abnormally dilated seg 
ments of the vessel wall. Stents have been used to treat 
dissections in blood vessel walls caused by balloon angio 
plasty of the coronary arteries as well as peripheral arteries 
and to improve angioplasty results by preventing elastic 
recoil and remodeling of the vessel wall. 
0002 Stents also have been successfully implanted in the 
urinary tract, the bile duct, the esophagus and the tracheo 
bronchial tree to reinforce those body organs. Two random 
ized multicenter trials have recently shown a lower resteno 
sis rate in stent treated coronary arteries compared with 
balloon angioplasty alone (Serruys PWet. al. New England 
Journal of Medicine 331: 489-495, 1994, Fischman D Let. 
al. New England Journal of Medicine 331: 496-501, 1994). 
0003. One of the drawbacks of conventional stents is that 
they are produced in a straight tubular configuration. The use 
of Such stents to treat disease at or near a branch or 
bifurcation of a vessel runs the risk of compromising the 
degree of patency of the primary vessel and/or its branches 
or bifurcation and also limits the ability to insert a second 
stent into the side branch if the angioplasty result is subop 
timal. This may occur as a result of several mechanisms such 
as displacing diseased tissue or plaque shifting, vessel 
spasm, dissection with or without intimal flaps, thrombosis, 
and embolism. 

0004 The risk of branch compromise is increased in two 
anatomical situations. First the side branch can be compro 
mised when there is a stenosis in the origin of the side 
branch. Second, when there is an eccentric lesion at the 
bifurcation site, asymmetric expansion can cause either 
plaque shifting or dissection at the side branch origin. There 
are reports of attempting to solve this problem by inserting 
a balloon into the side branch through the stent struts; 
however, this technique carries the risk of balloon entrap 
ment and other major complications (Nakamura, S. et al., 
Catheterization and Cardiovascular Diagnosis 34: 353-361 
(1995)). Moreover, adequate dilatation of the side branch is 
limited by elastic recoil of the origin of the side branch. In 
addition, the stent may pose a limitation to blood flow and 
may limit access to the side branch. The term “stent jail is 
often used to describe this concept. In this regard, the tubular 
slotted hinged design of the Palmaz-Schatz intracoronary 
stent, in particular, is felt to be unfavorable for lesions with 
a large side branch and it is believed to pose a higher risk of 
side branch vessel entrapment where the stent prevents or 
limits access to the side branch. Id. 

0005 One common procedure for implanting the 
endoprosthesis or stent is to first open the region of the 
vessel with a balloon catheter and then place the stent in a 
position that bridges the treated portion of the vessel in order 
to prevent elastic recoil and restenosis of that segment. The 
angioplasty of the bifurcation lesion has traditionally been 
performed using the kissing balloon technique where two 
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guidewires and two balloons are inserted, one into the main 
branch and the other into the side branch. Stent placement in 
this situation will require the removal of the guidewire from 
the side branch and reinsertion of the guidewire via the stent 
struts and insertion of a balloon through the struts of the 
stent. The removal of the guidewire poses the risk of 
occlusion of the side branch during the deployment of the 
stent in the main branch. 

0006 Prior art patents refer to the construction and 
design of both the stent as well as the apparatus for posi 
tioning the stent within the vessel. One representative patent 
to Chaudhury, U.S. Pat. No. 4,140,126, discloses a technique 
for positioning an elongated cylindrical stent at a region of 
an aneurysm to avoid catastrophic failure of the blood vessel 
wall. The 126 patent discloses a cylinder that expands to its 
implanted configuration after insertion with the aid of a 
catheter. Dotter, U.S. Pat. No. 4,503,569, discloses a spring 
stent which expands to an implanted configuration with a 
change in temperature. The spring stent is implanted in a 
coiled orientation and is then heated to cause the spring to 
expand. Palmaz, U.S. Pat. No. 4,733,665, discloses a num 
ber of stent configurations for implantation with the aid of a 
catheter. The catheter includes a mechanism for mounting 
and retaining the vascular prosthesis or stent, preferably on 
an inflatable portion of the catheter. The stents are implanted 
while imaged on a monitor. Once the stent is properly 
positioned, the catheter is expanded and the stent separated 
from the catheter body. The catheter can then be withdrawn 
from the subject, leaving the stent in place within the blood 
vessel. Palmaz, U.S. Pat. No. 4,739,762, discloses an 
expandable intraluminal graft. Schjeldahl et al., U.S. Pat. 
No. 4,413.989, discloses a variety of balloon catheter con 
structions. Maginot, U.S. Pat. No. 5,456,712 and Maginot, 
U.S. Pat. No. 5,304.220 disclose graft and stent assembly 
and method of implantation where a stent is used to reinforce 
a graft Surgically inserted into a blood vessel in order to 
bypass an occlusion. However, none of these patents relate 
to the treatment of bifurcation lesions, or disclose a bifur 
cating stent apparatus and method for deploying the same. 

0007 Taheri, U.S. Pat. No. 4,872,874, Piplaniet. al., U.S. 
Pat. No. 5,489,295, and Marin et al., U.S. Pat. No. 5,507, 
769, disclose bifurcating graft material which may be 
implanted with stents. However, there is no mention of 
bifurcation of the stent, and the stent is used only to anchor 
the graft into the vessel wall. It does not reinforce the vessel 
wall, nor does it prevent restenosis after angioplasty. 

0008 MacGregor, U.S. Pat. No. 4,994,071, discloses a 
hinged bifurcating stent. In the 071 patent, in contrast to the 
present invention, there is a main stent with two additional 
stents attached at one end, creating a single unit with a 
bifurcation. The two additional stents are permanently 
attached and cannot be removed from the main stent. Thus, 
this invention may not be used in non-bifurcation vessels. In 
addition, studies with hinge-containing stents have shown 
that there is a high incidence of restenosis (tissue growth) at 
the hinge point that may cause narrowing or total occlusion 
of the vessel and thus compromise blood flow. Furthermore, 
this design has a relatively large size which makes insertion 
into the vessel difficult. Also, by having the two additional 
stents connected to the main stent, tracking into a wide-angle 
side branch may be difficult and may carry the risk of 
dissection of the vessel wall. Furthermore, once the device 
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of the 071 patent is implanted, it is impossible to exchange 
the side branch stent should the need for a different stent size 
arise. 

0009. In general, when treating a bifurcation lesion using 
commercially available stents, great care should be taken to 
cover the origin of the branch because if left uncovered, this 
area is prone to restenosis. In order to cover the branch 
origin, conventional stents must either protrude into the 
lumen of the main artery or vessel from the branch (which 
may causes thrombosis clotting of blood, again compro 
mising blood flow), or they must be placed entirely within 
the branch, and will generally not cover the origin of the 
bifurcation. Another frequent complication experienced 
with the stenting of bifurcations include narrowing or occlu 
sion of the origin of a side branch spanned by a stent placed 
in the main branch. Lastly, placement of a stent into a main 
vessel where the stent partially or completely extends across 
the opening of a branch may make future access into Such 
branch vessels difficult if not impossible. 
0010. In addition, conventional stent technology is inad 
equate as a means of treating ostial lesions. Ostial lesions are 
lesions at the origin of a vessel. For example, ostial lesions 
may form in renal arteries, which are side branches extend 
ing from the aorta. Ostial lesions are prone to restenosis due 
to elastic recoil of the main vessel. Such as the aorta. 
Therefore, the stent cover must include the thickness of the 
wall of the main vessel. This is extremely difficult to 
accomplish without protrusion of the stent into the main 
vessel. 

0011 Lastly, conventional stents are difficult to visualize 
during and after deployment. While some prior art balloon 
catheters are “marked at the proximal and distal ends of the 
balloon with imageable patches, no FDA-approved stents 
are currently available which are themselves imageable 
through currently known imaging procedures used when 
inserting the stents into a vessel. 
0012. Accordingly, there is a need for an improved stent 
apparatus and method for deploying the same which 1) may 
be used to effectively treat bifurcation lesions which reduces 
the risk of restenosis or occlusion of the side branch and 
which completely covers bifurcation lesions with the stent 
apparatus, 2) may be used to treat lesions in one branch of 
a bifurcation while preserving access to the other branch for 
future treatment, 3) may be used to treat ostial lesions, 4) 
allows for differential sizing of the stents in a bifurcated 
stent apparatus even after the main stent is implanted, and 
which 5) may be readily visualized by current or future 
visualization techniques. 

SUMMARY OF THE INVENTION 

0013 The present invention concerns a novel extendable 
stent apparatuses and method for deploying the same. More 
particularly, the invention concerns a stent apparatus com 
prising an extendable stent which is suitable for treating 
bifurcation lesions, and which may also be used to treat 
lesions at the origin of a blood vessel or other organ. As used 
herein, the term “vessel” means any tubular tissue, and is not 
limited to vessels of the vascular system. Devices con 
structed in accordance with the invention include, singularly 
or in combination, a flared Stent comprising a compressible 
flared portion at its proximal end, which flared portion may 
comprise hooks, compressible mesh or any other means of 
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creating Such a flared portion at the proximal end of the 
stent, and a main stent comprising at least one substantially 
circular opening located between its proximal and distal 
ends. For ease of visualization, both the flared stent and the 
main stent may be comprised of materials which are image 
able, or the stents of the invention may be “marked at the 
ends with an imageable Substance and the main stent may 
also be marked at any opening. At least one flared stent may 
be extended through at least one opening of the main stent 
into at least one branch vessel for treating bifurcated or 
branched lesions, or the stents of the invention may be 
inserted individually for the treatment of ostial lesions, or 
lesions near bifurcations requiring a stent in either the main 
or the branch vessel with unobstructed access to the 
unstented vessel in the bifurcation. The methods of the 
invention comprises a two-step process used to deploy both 
the main and the flared stent in a bifurcated vessel, or to 
deploy the main stent only within a bifurcated vessel. 

0014. The stent apparatus of the invention may be con 
structed from any non-immunoreactive material that allows 
the apparatus to be expanded from an initial shape to a shape 
which conforms to the shape of the vessel or vessels into 
which the apparatus is inserted, including but not limited to 
any of the materials disclosed in the prior art stents, which 
are incorporated herein by reference. It is hypothesized that 
the stent apparatuses of the invention may further be con 
structed of a Substance which is observable by imaging 
methods including but not limited to magnetic resonance, 
ultrasound, radio-opaque or contrast-dye, or may be marked 
at certain points including but not limited to the ends and 
around any opening or flared portion in a stent of the 
invention, with a material which is discernable by imaging 
methods as described above. 

0015. A stent constructed in accordance with the inven 
tion is suitable for implantation into any vessel in the body, 
including but not limited to vessels in the cardiac system, the 
peripheral vascular system, the carotid and intracranial ves 
sels, the venous system, the renal system, the biliary system, 
the gastrointestinal system, the tracheobronchial system, the 
biliary system and the genitourinary system. 

0016. The stents of the invention are deployed utilizing a 
set of guidewires and catheters, which are then withdrawn 
from the subject following deployment of the stents. The 
stents of the invention may be self-expanding to conform to 
the shape of the subject vessel, or they may be expanded 
utilizing balloon catheters, or by any method currently 
known or developed in the future which is effective for 
expanding the stents of the invention. The flared stent of the 
invention is constructed such that the flared portion is 
confined along the wall of the flared stent by a sheath 
running parallel to the longitudinal axis of the flared stent 
until deployment, during which the sheath is removed and 
the flared portion is expanded into a configuration extending 
radially, at least in part, from the longitudinal axis of the 
flared stent. 

0017 Thus, it is an object of the present invention to 
provide a double-stent apparatus which makes it possible to 
completely cover the origin of a bifurcation lesion with a 
stent apparatus. 

0018. Another object of the invention is to provide a 
single-stent apparatus and method for deploying the same 
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which may be used to treat only one branch of a bifurcation 
lesion but which will facilitate future treatment of the 
corresponding branch. 
0019. Yet another object of the invention is to provide a 
single-stent apparatus which is effective in treating ostial 
lesions. 

0020. A further object of the invention is to provide a 
method for insertion of the extendable double-stent appara 
tus into both the main and branch vessels of a bifurcation 
lesion. 

0021 Additionally, it is an object of the invention to 
provide a stent apparatus which is imageable during and 
after insertion. 

0022. These objects and other object advantages and 
features of the invention will become better understood from 
the detailed description of the invention and the accompa 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 is a schematic depiction of the double-stent 
apparatus of the present invention in which both the main 
stent and the flared stent are fully dilated. 
0024 FIG. 2 is a schematic depiction of the main stent of 
the apparatus of the invention as deployed, without place 
ment of the flared stent. 

0025 FIG. 3 is a schematic depiction of the flared stent 
of the apparatus as deployed, without the main stent. 

0026 FIG. 4 is a schematic depiction of the main stent of 
the apparatus deployed within a Subject vessel. 

0027 FIG. 5 is a schematic depiction of the double-stent 
bifurcating stent apparatus, where the main stent is deployed 
and showing the placement of the flared stent apparatus prior 
to full deployment of the flared stent. 

0028 FIG. 6 is a schematic depiction of the method of 
the invention. 

0029 FIG. 6a depicts initial placement of the main stent 
of the bifurcating stent apparatus into the vessel, along with 
the insertion of guidewire and stabilizing catheter for place 
ment of the flared stent into the branch vessel of the subject. 
0030 FIG. 6b is a schematic depiction of the step of 
inflating the main stent of the invention. 
0031 FIG. 6c is a schematic depiction of the deployment 
of the flared stent over the side branch guidewire, through an 
opening in the main stent and into the branch vessel of the 
Subject. 

0032 FIG. 6d is a schematic depiction of the removal of 
the protective sheath of the flared stent, allowing for full 
expansion of the flared portion prior to placement and 
deployment. 

0033 FIG. 6e is a schematic depiction of the fully 
extended flared stent positioned into the branch by the 
catheter, but prior to full deployment. 

0034 FIG. 6f is a schematic depiction of the fully dilated 
main stent and the fully positioned flared stent, where the 
flared stent is being dilated by inflation of the balloon. 
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0035 FIG. 6g is a schematic depiction of the fully dilated 
bifurcating double stent of the invention, positioned into the 
bifurcation in a subject vessel. 
0036) The rectilinear matrices shown in the drawings are 
intended to show the shapes of the Surfaces only, and do not 
illustrate the actual Surface patterns or appearances of the 
stent apparatuses of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0037. The bifurcating double-stent apparatus 10 of the 
present invention comprises a generally cylindrical main 
stent 12 and a generally cylindrical flared stent 15, which are 
shown as fully dilated in a subject main vessel 8 and a 
subject branch vessel 7, as illustrated in FIG. 1. 
0038. The main stent 12 contains at least one generally 
circular opening 16 located between the proximal end 26 
and the distal end 28 of the main stent 12 (FIG. 2), which 
opening is positioned over the opening 48 of a branch vessel 
in a vessel bifurcation 50, as shown in FIG. 2. The ends of 
the stent 12 and the opening are imaged during imaging 
procedures by placing markers 56 around the edges of the 
opening 16 in the main stent 12 and at the proximal end 26 
and distal end 28 of the main stent, as illustrated in FIG. 4. 
0039 The flared stent apparatus 15 of the present inven 
tion comprises a generally cylindrical flared stent compris 
ing a proximal end 30 and a distal end 32, as shown in FIG. 
3. The proximal end 30 comprises a flared portion, illus 
trated here as extended loops 18, which flared portion, when 
dilated, is positioned within the lumen 58 of the main vessel 
8 (FIG. 3). The ends of the flared stent 15 and the flared 
portion 18 are imaged during imaging procedures by placing 
markers 56 around the flared portion 18 and at the proximal 
end 30 and distal end 32 of the flared stent, as illustrated in 
F.G. S. 

0040. As shown in the embodiment of the invention 
illustrated in FIG. 4, a guidewire 20 is inserted into the 
vessel 8 prior to insertion of the main stent 12, and is used 
to guide the main stent 12 into position within the vessel 8. 
Prior to insertion and dilation, the main stent 12 is disposed 
around the distal end of a catheter 48 which may include an 
inflatable balloon 24. The main stent/catheter apparatus is 
then threaded onto the main guidewire 20 and into the vessel 
8. The main stent 12 is dilated by inflation of the balloon 24 
until it expands the walls of the vessel 8, and is thus affixed 
into place. 
0041 As shown in the embodiment of the invention 
illustrated in FIG. 5, prior to insertion of the flared stent 15, 
a guidewire 36 and a stabilizing catheter 44 are inserted 
through the opening 16 in the main stent 12, and into a 
branch vessel. The stabilizing catheter 44 is used to place the 
opening in the main stent 12 over the opening 16 in the 
bifurcation. The guidewire 36 is used to guide the flared 
stent 15 into position within a vessel. During insertion and 
prior to dilation, the flared stent 15 is disposed around the 
distal end of a branch catheter 54 which may include an 
inflatable balloon 25, and the flared portion 18 of the flared 
stent 15 is held in a compressed position by a protective 
sheath 34. 

0042. In the bifurcating double-stent apparatus 10 of the 
invention, once the main stent 12 is dilated and the stabi 
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lizing catheter 44 is removed, the flared stent 15 is inserted 
over the branch guidewire 36 and through the opening 16 of 
the main stent 12 substantially as shown in FIG. 5, and 
affixed in place by the expansion of the flared portion 18 
positioned at the proximal end 30 of the flared stent, as 
shown in FIGS. 1 and 5. The angle at which the flared stent 
15 is affixed depends upon the vessel structure into which 
the bifurcating stent apparatus 10 is inserted (FIG. 1). 

0043. The inventive two-stage method for implanting the 
novel bifurcating double-stent apparatus 10 begins with 
insertion of the main guidewire 20 into the subject main 
vessel 8 and across the bifurcation 50. Once the main 
guidewire 20 is in position in the main vessel 8, the main 
stent 12 is mounted around a catheter 48 (which may also 
comprise a balloon 24), and the catheter 48 and stent 12 are 
inserted into the main vessel 8. The stent 12 is positioned so 
that the opening 16 is directly over the bifurcation point 50 
in the subject vessel (FIG. 6a). In order to aid such posi 
tioning, a side branch guidewire 36 and a stabilizing catheter 
44 (as depicted in FIGS. 5 and 6) are also inserted through 
the opening 16 of the main stent 12 and into the branch 
vessel 7 (FIG. 6a). 

0044) In an alternative embodiment of the method of the 
invention, the main stent 12, the catheters 44 and 48 and the 
side branch guidewire 36 may be assembled in advance of 
insertion (with the stabilizing catheter 44 and the side branch 
guidewire positioned through the opening 16 of the main 
stent) into the subject, and then inserted into the bifurcation 
point 50 in the main vessel 8 simultaneously, after which the 
side branch guidewire 36 and the stabilizing catheter 44 are 
threaded into the branch vessel 7 in order to properly align 
the opening 16 in the main stent 12 (FIG. 6a). 

0045. To affix the main stent 12 in the desired position 
within the vessel 8, the stent 12 may be dilated by inflating 
the balloon 24 until the main stent 12 is in contact with the 
walls of the vessel 8 (FIG. 6b). Once the main stent 12 is 
dilated, the catheters 44 and 48 are withdrawn, leaving the 
fully positioned main stent 12 and the main guidewire 20 in 
the main subject vessel, and the side branch guidewire 36 in 
the subject branch vessel (FIG. 6c). 

0046. In the second stage of the method of deploying the 
bifurcating double-stent of the invention, the flared stent 
catheter 54, containing the compressed flared stent 15 in a 
protective sheath 34 and which may further contain a 
balloon 25 disposed around the flared stent catheter 54 and 
inside the compressed flared stent 15, is inserted into the 
subject branch vessel 7 around the side branch guidewire 36 
as shown in FIG. 6c. The compressed flared stent 15 is 
initially positioned so that the compressed proximal end 30 
of the flared stent extends into the lumen 42 of the main stent 
12 to facilitate full expansion of the flared portion 18 after 
withdrawal of the protective sheath 34, prior to the final 
positioning of the flared stent 15 into the branch of the 
bifurcation (FIG. 6c). The distal end 32 of the flared stent is 
initially positioned within the branch vessel 7 (FIG. 6c). 
After the proximal end 30 of the compressed flared stent is 
properly placed within the lumen 42 of the main stent, the 
protective sheath 34 is withdrawn from the vessel 8, and the 
flared portion 18 of the flared stent 15 is decompressed to 
extend radially, at least in part, to the longitudinal axis of the 
flared stent 15, as shown in FIG. 6d. After the flared portion 
18 of the flared stent 15 is in its flared configuration (as 
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shown in FIG. 6d), the flared stent 15 is advanced into the 
side branch 7 at its proximal end 30 until at least a portion 
of flared portion 18 of the flared sheath 15 contacts at least 
a portion of an edge of the opening 16 of the main stent 12, 
as shown in FIG. 6e. In this example, a balloon 25 is inflated 
in order to dilate the flared stent 15 to bring the walls of the 
flared stent 15 into contact with the walls of the branch 
vessel 7, as shown in FIG. 6f. All remaining catheters and 
guidewires are then withdrawn from the Subject, leaving the 
fully deployed bifurcating double-stent apparatus of the 
invention 10, comprising the main stent 12 with at least one 
opening 16, and the flared stent 15 positioned through the 
opening 16 into the branch vessel 7, as shown in FIG. 6g. 
0047. When treating ostial lesions, the flared stent 15 
alone is used, and is positioned utilizing catheters and 
guidewires as described above, except that a stabilizing 
catheter is not used, and the flared portion 18 of the flared 
stent is positioned at the ostium of a vessel, instead of into 
a side branch through the an opening 16 in a main branch. 
After the flared stent 15 is positioned near the ostium of a 
subject vessel, the protective sheath 34 is retracted in order 
to allow the flared portion to fully expanded and the flared 
stent 15 is further advanced with the proximal end of the 
catheter until the unfolded hooks 18 are in contact with the 
walls of the subject vessel. 
0048 All the stents of the invention may be deployed 
using the methods of the invention without resort to a 
balloon catheter. For example, a self-expanding compressed 
stent contained within a protective sheath could be self 
dilated by retraction of a protective sheath. Other methods of 
dilation of the stents of the invention may exist, or may 
become available in the future, and such methods are 
contemplated as being within the scope of this invention. 
While this example used self-unfolding loops to demonstrate 
one means of creating a flared portion, any other means of 
creating a flare, such as but not limited to creating a roll in 
the stent material which is then compressed, is contemplated 
as within the scope of this invention. 
0049. It is the intent that the invention include all modi 
fications and alterations from the disclosed embodiments 
that fall within the scope of the claims of the invention. 

We claim: 
1. An extending double-stent apparatus for placement in 

a bifurcating vessel comprising a first generally cylindrical 
stent having sides extending between first and second oppos 
ing ends and at least one opening being defined in a side; and 
a second generally cylindrical stent adapted to extend 
through one of said side openings of said first stent, said first 
and second stents each being constructed from a material 
which allows said stents to be expanded to conform to the 
shape of the subject vessel. 

2. The stent apparatus of claim 1 wherein said second 
cylindrical stent additionally comprises a proximal end and 
an opposing distal end, wherein the proximal end addition 
ally comprises a flared portion, which flared portion is in 
contact with the edges of said first stent side opening. 

3. The stent apparatus of claim 1 wherein the stent 
apparatus is comprised of a biologically acceptable material. 

4. The stent apparatus of claim 1 wherein the stents 
comprise a self-expanding material. 

5. The stent apparatus of claim 1 wherein the stents 
comprise a balloon-expandable material. 



US 2006/0085061 A1 

6. The stent apparatus of claim 1 wherein at least a portion 
of the Stents are imageable during and after insertion. 

7. A generally cylindrical stent apparatus comprising a 
proximal end and a distal end, wherein the proximal end 
further comprises a flared portion for anchoring said stent 
apparatus into place within a vessel. 

8. The stent apparatus of claim 7 wherein the flared 
portion is expandable from a compressed position to a 
configuration extending radially, at least in part, to the 
longitudinal axis of the stent apparatus. 

9. The stent apparatus of claim 7 wherein the stent 
apparatus is comprised of a biologically acceptable material. 

10. The stent apparatus of claim 7 wherein the stent 
comprises a self-expanding material. 

11. The stent apparatus of claim 7 wherein the stents 
comprise a balloon-expandable material. 

12. The stent apparatus of claim 7 wherein at least a 
portion of the stent is imageable during and after insertion. 

13. A generally cylindrical stent apparatus having sides 
extending between first and second opposing ends and at 
least one opening being defined in a stent side. 

14. The stent apparatus of claim 13 wherein the stent 
apparatus is comprised of a biologically acceptable material. 

15. The stent apparatus of claim 13 wherein the stent 
comprises a self-expanding material. 

16. The stent apparatus of claim 13 wherein at least a 
portion of the stents are imageable during and after insertion. 

17. A method for deploying a stent apparatus into a 
bifurcated vessel comprising the steps of 

routing a first guidewire into the main vessel of a subject 
bifurcating vessel and extending the guidewire beyond 
the bifurcation point: 

inserting a first generally cylindrical stent apparatus com 
prising at least one side opening into an area of bifur 
cation of the main vessel; 

aligning a side opening of the first stent apparatus with the 
bifurcation point of the bifurcated vessel by inserting a 
second guidewire and a stabilizing catheter into the first 
stent apparatus and into a Subject branch vessel by 
passing the second guidewire and the stabilizing cath 
eter through a side opening of the first stent apparatus 
and into the Subject branch vessel; and 
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expanding the first cylindrical stent apparatus into contact 
with the walls of the main vessel. 

18. The method of claim 17 further comprising 
inserting along the second guidewire and into the stabi 

lizing catheter of the branch vessel a second generally 
cylindrical stent apparatus, comprising a distal end and 
an opposed proximal end and further comprising a 
flared portion at the proximal end, positioned so that the 
flared portion is within a lumen of a subject branch 
vessel and contacts at least part of the edge of a side 
opening of the first stent apparatus; 

withdrawing the stabilizing catheter from the subject 
vessel; and 

expanding the second cylindrical stent apparatus at least 
into contact with the walls of the subject branch vessel. 

19. The method of claim 17 wherein the step of expanding 
the first cylindrical stent apparatus is performed by balloon 
catheterization. 

20. The method of claim 18 wherein the steps of expand 
ing the first and second cylindrical stent apparatuses is 
performed by balloon catheterization. 

21. A method for deploying a flared stent apparatus into 
the ostium of a vessel comprising: 

inserting a guidewire through the ostium of a vessel and 
into the vessel, 

inserting around the guidewire a generally cylindrical 
flared stent apparatus, the flared stent apparatus com 
prising a distal end and an opposed proximal end and 
further comprising a flared portion at the proximal end; 

positioning the flared portion so that the flared portion is 
within the ostium of the vessel and contacts at least part 
of the ostium of said vessel; 

dilating the flared stent apparatus at least into contact with 
the walls of the subject vessel, and 

removing the guidewire from the Subject. 
22. The method of claim 21 further comprising the step of 

dilating the flared stent apparatus by balloon catheterization. 

k k k k k 


