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ABSTRACT 

Apolymer coating/ring is employed to aid in the sealing and 
connection of modular elements used in body How lumens 
for the exclusion and bypass of diseased regions of the How 
lumen, such as Where aneurysm occurs adjacent to branch 
ing blood Vessels. 

/-21 

24 

24 

Bwz 

24 

26 



Patent Application Publication Nov. 2, 2006 Sheet 1 0f 15 US 2006/0247760 A1 

50 

SiUFLZ/SZ ' 

50/ I “m 

\\ 
18 12 

FIG. 1 



Patent Application Publication Nov. 2, 2006 Sheet 2 0f 15 US 2006/0247760 A1 

28 

FIG. 2A 24 2% 

24 

24 

26 



Patent Application Publication Nov. 2, 2006 Sheet 3 0f 15 US 2006/0247760 A1 
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METHODS AND APPARATUS FOR TREATMENT 
OF ANEURYSMS ADJACENT BRANCH ARTERIES 

FIELD OF THE INVENTION 

[0001] The ?eld of the invention is the treatment of 
vascular abnormalities. More particularly, the ?eld of the 
invention is the treatment of vascular abnormalities by 
placing an excluding device in a blood vessel to exclude or 
bypass an abnormality, including placing such an excluding 
device in an area near one or more branch vessels so as to 

bypass the abnormality, but not occlude the branch vessel. 

BACKGROUND OF THE INVENTION 

[0002] “Aortic aneurysm” is the term used to describe a 
condition Where a segment of the aorta is dilated to a 
diameter greater than its original diameter. Aneurysms can 
occur in virtually any region of the vasculature including the 
aorta in the abdominal and thoracic regions. Aortic aneu 
rysms are caused by hardening of the arteries (atheroscle 
rosis), high blood pressure (hypertension), genetic disposi 
tion such as Marfan’s Syndrome, trauma, or less common 
disorders. Atherosclerosis is the most common cause. 

[0003] Where dilation meets or exceeds 50% of the origi 
nal aortic diameter, i.e., Where the diameter of the aorta is 
150% of the original or expected diameter, intervention 
generally is deemed necessary. Without intervention, the 
aneurysm may continue to expand, leading to the possibility 
of tearing or rupture of the aorta, and death. Intervention 
includes techniques such as replacement of the aorta With a 
synthetic lumen Which is seWn to the tWo ends of the still 
viable aorta after the aneurysmal portion has been opened or 
surgically removed, or, less invasively, by the endovascular 
placement of an exclusion device such as a stent graft across 
the aneurysmal site. The stent graft is a tubular member 
designed to provide a conduit enabling blood ?oW through 
the aorta Without alloWing the systemic pressure of the blood 
to further stretch the aneurysm. To enable these conditions, 
the stent graft must extend across the Weakened blood vessel 
Wall so that the opposed ends of the stent graft engage and 
seal against healthy blood vessel tissue to either side of the 
aneurysm. 

[0004] A stent graft includes a stent framework (stent 
portion), Which provides physical support of the stent graft 
in a tubular con?guration once deployed at a vascular 
location, and a graft portion, comprising an excluding mate 
rial, Which is seWn or otherWise attached to the stent portion 
and Which provides a relatively ?uid-tight conduit for blood 
?oW through the stent graft and past the aneurysm site. 
Insertion of a stent graft can be performed Without a chest 
incision using specialiZed catheters that are introduced 
through arteries usually at a location in a leg adjacent the 
groin. 

[0005] The aorta has numerous arterial branches. For 
example, the arch of the thoracic aorta has three major 
branches, all of Which arise from the convex upper surface 
of the arch and ascend through the superior thoracic aperture 
to the root of the neck. The proximity of an aneurysm to a 
branch artery may limit the use of an excluding device such 
as a tubular stent graft, as the main body or ends of the 
tubular stent graft may occlude or block the branch arteries 
due to the need to position the stent graft to seal against a 
healthy, i.e., undiseased or dilated portion of the artery Wall. 
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There may be an inadequate length of healthy tissue for the 
stent graft to seal against in the area betWeen the aneurysmal 
region of the artery and the location of the branch arteries, 
or, even if the stent graft initially is located Without blocking 
a branch artery, there still is a risk of migration of the 
exclusion device to a position Where it may partially or fully 
block a branch artery, since aneurysms of the descending 
aorta commonly occur above and adjacent to the celiac 
trunk, superior mesenteric and renal arteries. 

[0006] Therefore, there is a desire in the art to achieve a 
greater success of aneurysm repair and healing, and in 
particular, mechanisms and methods to enable stent grafting 
or the placement of other exclusion devices adjacent to 
branch vessels in aneurysmal locations. 

SUMMARY OF THE INVENTION 

[0007] Embodiments according to the present invention 
address aneurysm repair and in situ positional stability of a 
device used for aneurysm repair. Speci?cally, embodiments 
according to the present invention provide methods and 
apparatus for use in the treatment of aneurysms located near 
branch vessels, using modular, sectional-type stent grafts 
that exclude the aneurysmal region Without blocking or 
otherWise impeding the How of blood to branch arteries. 
Additionally, these modular stent grafts provide a tight seal 
betWeen sections. Although the speci?cation provides spe 
ci?c con?gurations for use in abdominal and thoracic loca 
tions, stent grafts according to the invention are readily 
applicable to uses in other aneurysmal locations Where 
branch vessels or other How lumen discontinuities are 
present. Stent graft features according to the invention can 
also be used in all modular components of a stent graft that 
do not necessarily relate to branch vessels, including junc 
tions betWeen main modular elements and other stent graft 
extensions such as culfs. 

[0008] Thus, in one embodiment according to the inven 
tion there is provided a modular exclusion device useful for 
implantation in an aneurysmal site in a blood vessel having 
a branch vessel near the aneurysmal site comprising: a main 
body With at least one aperture; at least one insert With an 
insertion end, Where a polymeric compound is disposed 
Within the aperture of the main body, on the insertion end of 
the insert, or both Within the aperture of the main body and 
on the insertion end of the insert, and Where the polymeric 
compound comes into contact With both the aperture of the 
main body and the insertion end of the insert When the 
insertion end of the insert is disposed Within the aperture of 
the main body. In addition, an embodiment provides a 
method of treating an aneurysm in a blood vessel having a 
branch vessel near the aneurysm, comprising deploying a 
modular exclusion device comprising a main body With at 
least one aperture; deploying at least one insert With an 
insertion end, Where a polymeric compound is disposed 
Within the aperture of the main body, on the insertion end of 
the insert or both Within the aperture of the main body and 
on the insertion end of the insert, and Where the polymeric 
compound comes into contact With both the aperture of the 
main body and the insertion end of the insert When the 
insertion end of the insert is disposed Within the aperture of 
the main body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] A more particular description of the embodiments 
may be had by reference to the embodiments according to 
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the invention described in the present speci?cation and 
illustrated in the appended drawings. 

[0010] FIG. 1 is an artist’s rendering ofa cross section of 
an aorta showing an aneurysm near the thoracic aortic arch; 

[0011] FIG. 2A shoWs an exterior side vieW of the stent 
graft useful for excluding the aneurysm of the aorta shoWn 
in FIG. 1; 

[0012] FIG. 2B is a close-up of one stent graft aperture 
and an insert therefore; 

[0013] FIG. 2C is an exterior side vieW of the stent graft 
of FIG. 2A, Wherein the stent graft has been located over a 
guideWire used for guiding the stent graft, once loaded into 
a delivery device, to the aneurysmal location in the thoracic 
aortic arch of FIG. 1; 

[0014] FIG. 2D is an exterior side vieW of FIG. 2C, 
Wherein the stent graft has been compressed for delivery into 
the delivery device; 

[0015] FIG. 3 is a cross sectional vieW of the aneurysmal 
aorta of FIG. 1 shoWing the deployment of a stent graft, With 
the stent graft delivery device displayed in partial cutaWay. 

[0016] FIG. 3A shoWs a cross section of the main portion 
of the stent graft installed, With a catheter tracking to deliver 
a branch insert; 

[0017] FIG. 4 is an exterior side vieW of the stent graft of 
FIG. 2 shoWn deployed in the aneurysmal aorta of FIG. 1 
and further shoWing extension of the apertures and the 
inserts from the upper Wall of the stent graft into the branch 
arteries of the aneurysmal aorta of FIG. 1; 

[0018] FIG. 5 is an artist’s rendering ofa cross section of 
an aorta shoWing an aneurysm of the abdominal aorta; 

[0019] FIGS. 6A and 6B are exterior side vieWs of a stent 
graft useful for excluding the aneurysm of an abdominal 
aorta as shoWn in FIG. 5; FIG. 6C shoWs the stent graft of 
FIGS. 6A and 6B positioned in an abdominal aorta; 

[0020] FIG. 7A is an exterior side vieW of another stent 
graft useful for excluding the aneurysm of an abdominal 
aorta as shoWn in FIG. 5; FIG. 7B shoWs the stent graft of 
FIG. 7A positioned in an abdominal aorta; 

[0021] FIGS. 8A and 8B are exterior side vieWs of yet 
another stent graft useful for excluding the aneurysm of an 
abdominal aorta as shoWn in FIG. 5; FIG. 8C shoWs the 
stent graft of FIGS. 8A and 8B positioned in an abdominal 
aorta; 

[0022] FIG. 9 is an exterior side vieW of another modular, 
multi-sectional stent graft useful for excluding the abdomi 
nal aortic aneurysm shoWn in FIG. 5; 

[0023] FIG. 10 is an artist’s rendering of a cross section 
of a blood vessel shoWing an aneurysm in a branched portion 
of a blood vessel; and 

[0024] FIG. 11A is an exterior side vieW of tWo parts of 
a rotation culf device useful for excluding the aneurysm of 
the vessel shoWn in FIG. 10; FIG. 11B is an exterior side 
vieW shoWing the tWo parts of the rotation culf of FIG. 11A 
assembled With portions of each culf shoWn in phantom; 
FIG. 11C is an exterior side vieW of the assembled culf 
positioned in the branched region of the vessel shoWn in 
FIG. 10. 
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DETAILED DESCRIPTION 

[0025] Reference noW Will be made to details of exem 
plary embodiments according to the invention. It is to be 
understood that the described embodiments are not intended 
to limit the invention solely and speci?cally to only these 
embodiments. 

[0026] Methods and apparatus for stabiliZing and treating 
an aneurysm include deploying a modular, sectional exclu 
sion device, such as a stent graft, in the How lumen of a 
blood vessel to span the aneurysmal location and seal olf the 
aneurysmal location of the blood vessel from further blood 
?oW While acting as a conduit to direct blood ?oW past the 
aneurysmal site. In the case of an aneurysm near a branch 
artery, methods and apparatus for treatment include posi 
tioning a modular endovascular stent graft in the aneurysmal 
site, Where the stent graft includes a main body With at least 
one aperture, and in some embodiments tWo or three or more 

apertures, Where separate individual inserts are disposed 
Within each aperture to extend sealingly into the exclusion 
device and sealingly into a branch artery. A polymeric 
compound is used on either the insert, Within the aperture or 
both, to ensure a snug, Well-sealed ?t betWeen the aperture 
in the main body and the insert. 

[0027] In addition to versatility in accommodating branch 
vessels, modular stents alloW for in situ adjustment of insert 
lengths to accommodate different patient needs. Modular 
stent grafts are knoWn in the art, and are disclosed in, inter 
alia, US. Pat. No. 6,129,756 to Kugler, et al.; US. Pat. No. 
5,824,040 to Cox, et al.; US. Pat. No. 6,093,203 to U?acker, 
et al.; US. Pat. No. 6,579,312 to Wilson, et al.; US. Pat. No. 
5,906,641 to Thompson, et al.; and US. Pat. No. 5,855,598 
to Pinchuk, et al., all of Which are incorporated by reference 
in their entireties in for all purposes. 

[0028] Each of the apertures of the main body of the stent 
graft is alignable With, and extendable into, a branch artery 
to aid in maintaining alignment of the aperture With the 
branch artery for providing additional positional stability for 
the deployed stent graft. The stent graft excludes the Weak 
ened vessel Wall at the aneurysmal site from further expo 
sure to blood ?oWing through the aorta, but, as a result of the 
aperture, alloWs blood to How from the aorta to the branch 
artery(ies), even Where the main body of the stent graft 
extends across the branch artery(ies). Inserts are then pro 
vided to ?t sealingly into each aperture and further extend 
sealingly into the branch vessels, thereby preventing leakage 
of blood from the branch arteries into the region betWeen the 
stent graft and the Weakened blood vessel Wall at the 
aneurysmal location. A polymeric compound strengthens the 
seal betWeen the main body of the stent graft and the insert. 

[0029] Referring initially to FIG. 1, there is shoWn an 
aneurysm of the abdominal aorta 10, such that the aorta is 
enlarged at an aneurysmal location 14 Wherein the aorta Wall 
12 is distended and stretched. The aneurysmal location 14 
forms an aneurysmal bulge or sac 18. If left untreated, the 
aneurysmal portion of the aorta Wall 12 may continue to 
deteriorate, Weaken, and eventually tear or burst. The aorta 
10 extends upWardly from the heart (not shoWn), such that 
at the aortic arch 50, three branching arteries, the brachio 
cephalic trunk 56, the left common carotid artery 54 and the 
left subclavian artery 52, extend from aorta 10. 

[0030] FIG. 2A is an exterior side vieW of a modular stent 
graft that may be used to treat the aneurysm in FIG. 1 and 
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that incorporates, as Will be described further herein, a 
polymeric compound in one embodiment according to the 
present invention. There is shoWn generally a main body of 
the stent graft 20 comprising a tubular stent frame (frame 
Work) 22 and a graft material 24 attached to the stent frame 
22 such as by seWing the graft material 24 to the stent frame 
22, Which together form an integral tubular structure having 
a pro?le substantially mimicking that of a healthy thoracic 
aorta. In one aspect, the stent frame 22 may be formed of a 
plurality of Wires, each of the Wires bent into a Zig-Zag 
con?guration and joined at its opposed ends to form a 
continuous hoop. The individual Wires are then intercon 
nected by a plurality of spanning Wires, Which are crimped 
at their opposed ends Which are crimped to adjacent formed 
Wires to form the support structure of the stent frame 22. 
This support structure is attached to the graft material 24, 
such as by seWing the tWo portions together, and then 
positioned in the aorta to push against the aorta Wall 12 and 
support the graft material 24 so as to enable the graft 
material 24 to seal against healthy portions of the aorta Wall 
12 and to provide a conduit through Which blood ?oWs and 
bypasses the aneurysmal location 14 of the aorta 10. 

[0031] In the stent graft shoWn in FIG. 2A, there are three 
apertures (generically at 60) extending from the main body 
21 of the stent graft 20, speci?cally apertures 62.64 and 66, 
extending from the Wall of the main body of the stent graft 
20. Referring back to FIG. 1, When the stent graft 24 is 
deployed in the aorta 10, aperture 66 accommodates the exit 
of the brachiocephalic trunk 56 from the aortic arch 50, 
aperture 64 accommodates the exit of the left common 
carotid artery 54 from the aortic arch 50 and aperture 62 
accommodates the exit of the left subclavian artery 52 from 
the aortic arch 50. In addition to the brachiocephalic trunk, 
the carotid artery and the left subclavian artery, other 
branched vessels (not shoWn) may be present and Would be 
accommodated by one or more apertures as appropriate. 

[0032] FIG. 2A also shoWs three inserts 72, 74 and 76, 
having both stent frame 22' and graft 24' components, i.e., 
each of the inserts 72, 74 and 76 are con?gured With a stent 
frame siZed to be slightly larger than the circumference of 
the branch artery into Which it is inserted, and has a tubular 
length of graft 24' material seWn or otherWise af?xed thereto. 
Insert 76 is con?gured to be inserted into aperture 66 Which 
accommodates the exit of the brachiocephalic trunk 56 from 
the aortic arch 50 and Which supports the vasculature 
thereof; insert 74 is con?gured to be inserted into aperture 64 
Which accommodates the exit of the left common carotid 
artery 54 from the aortic arch 50 and Which supports the 
vasculature thereof; and insert 72 is con?gured to be inserted 
into aperture 62 Which accommodates the exit of the left 
subclavian artery 52 from the aortic arch 50 and Which 
supports the vasculature thereof. 

[0033] The materials making up the stent frame portion of 
the stent graft and/or insert(s) may be a metal, such as 
stainless steel, nitinol (NiTi) or tantalum (Ta), all knoWn 
Well in the art. In addition, various iron alloys such as iron 
platinum, iron palladium, iron nickel cobalt titanium, iron 
nickel carbon, iron manganese silicon, and iron manganese 
silicon chromium nickel. Generally the diameter of the 
metal Wire/tube used for construction of the stent is betWeen 
about 0.005 inches to about 0.02 inches. When nitinol is 
employed, the stent graft may have shape memory charac 
teristics. While a braided construction of the stent frame is 
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shoWn, this depiction is merely representative of any one of 
the numerous stent frame structures used to support stent 
grafts as is Well knoWn by persons skilled in the art. 

[0034] The material composing the graft 24 of the stent 
graft 20 may be any biocompatible material that is mechani 
cally stable in vivo, and is capable of preventing or sub 
stantially reducing the possibility of the passage or How of 
blood or other body ?uids there through. Typical materials 
for graft 24 include biocompatible plastics such as implant 
able quality Woven polyester. Such polyester material may 
also include, thereWith, components such as collagen, albu 
min, of an absorbable polymonomer or of a biocompatible 
?ber. Additionally, non-resorbable elastomers or polymers 
such as silicone, SBR, EPDM, butyl, polyisoprene, Nitril, 
Neoprene, nylon alloys and blends, poly(ethylene-vinyl 
acetate) (EVA) copolymers, silicone rubber, polyamides 
(nylon 6,6), polyurethane, poly(ester urethanes), poly(ether 
urethanes), poly(ester-urea), polypropylene, polyethylene, 
polycarbonate, polytetra?uoroethelene, expanded polytet 
ra?uoroethelene, polyethylene teraphthalate (Dacron) 
polypropylene and polyethylene copolymers. 

[0035] In the embodiments shoWn herein, Where the stent 
graft 20 further includes apertures such as apertures 62, 64 
and 66 Which align With branch arteries adjacent to the 
aneurysmal site 14, and also receives an insert such as insert 
72, 74 and 76 in each of the apertures, the inserts, and 
optionally the region of the apertures 62, 64 and 66 into 
Which the inserts are received, may be formed of or coated 
With a non-resorbable polymer such as polymethylsiloxane, 
polydimethylsiloxane or polymethylphenylsiloxane or sili 
cone. For example, each of the inserts 72, 74 and 76 may 
comprise a stent graft type structure, onto Which a non 
resorbable polymer, including polyurethane, silicone, poly 
methylsiloxane, polydimethylsiloxane or polymethylphe 
nylsiloxane are coated thereon. The coating can be 
accomplished by seWing or adhering strips of the polymer to 
the mating surfaces of the inserts and apertures, by spray 
coating, by dip coating or vapor coating the materials 
thereon. Additionally, the inserts, and/or the apertures may 
be formed of a compound material formed, such as, for 
example, by insert molding Wherein the aperture (62, 64 or 
66) portions of the stent graft 20 are held in a mold and a 
polymer such as silicone is molded thereto. Where the stent 
frame 22 portion of the stent graft 20 is composed of a shape 
memory material, the material(s) selected to coat the aper 
tures must also be able to Withstand, Without degradation of 
its mechanical properties Which Would render it incapable of 
sealing against itself, temperatures suf?ciently loW, on the 
order of the temperature of liquid nitrogen, to alloW the 
tubular stent graft to be compressed into a small diameter 
structure for insertion into a delivery catheter as Will be 
further described herein. 

[0036] In one aspect, the non-resorbable polymer may be 
silicon, Which is dip coated or insert molded to appropriate 
portions Where the stent graft 20 and inserts 72, 74 and 76 
engage one another in intended sealing contact. The silicone 
may be, for example, simply adhered to the stent graft 20 
inner surfaces about the inner perimeter of the apertures 60, 
such as by loWering or placing the apertures 60 over a 
mandrel or rod having an as yet uncured, substantially 
viscous silicon located thereon. This could be performed, for 
example, by dipping the rod into a bath of uncured silicone, 
such that a ?lm of silicone forms thereon, and mating the rod 



US 2006/0247760 A1 

to the interior of the apertures. Likewise, the rod could be 
rolled over the exterior surface of the portion of the inserts 
72, 74 and 76 Which are to be received in the apertures, and 
thus the silicone Will become adhered to, and thus deployed 
on, the surface of the inserts 72, 74 and 76. The silicone is 
then alloWed to cure, either in air at atmospheric temperature 
and pressure conditions, or in an oven at elevated tempera 
ture. 

[0037] The stent graft 20 and inserts 72, 74 and 76 of FIG. 
2A shoW tWo different paradigms for use of the polymer on 
the components for sealing of the inserts 72, 74 and 76 to the 
apertures 60. Insert 76 and aperture 66 are coated With the 
polymer entirely about the circumferential mating or con 
tacting position of the insert 76 to the aperture 66. In this 
case, the coating 65 extends entirely about the circumference 
of the insert 76 and from the end thereof Which is received 
in the aperture 66 by a distance equal to the length by Which 
the insert 76 is received in the aperture 66. Likewise, coating 
65' is received in aperture 66 substantially about its entire 
projected length. In contrast, apertures 62 and 64, and 
likeWise inserts 72 and 74, demonstrate a different aspect, in 
Which a continuous circumferential coating of the polymer 
is replaced by a series of longitudinal stripes 67 extending 
along the outer surface of the inserts 72, 74 and stripes 67' 
of the polymer extend longitudinally along the inner surface 
of the apertures (aperture projection or noZZles) 62, 64 into 
Which the inserts 72, 74 are received. In this aspect, the 
polymer stripes reduce the bulk of material and the circum 
ferential stiffness of the stent graft, by leaving open spaces 
of bare graft material betWeen the longitudinal stripes 67. 
Thus, in one example, such a con?guration provides an 
alternate back and forth folding pattern as the stent graft 
diameter is reduced to its compressed state for delivery 
Within the delivery system. In such a pattern When folded 
(compressed), the longitudinal stripes are not in contact With 
any adjacent longitudinal stripes, but only With the bare graft 
or stent frame materials, so that premature melding of 
polymer stripes to one another does not occur to cause 
sticking betWeen adjacent folds When the stent graft is 
deployed (expanded). In this aspect, the inserts 72, 74, When 
received in their respective apertures 62, 64, are con?gured 
and positioned such that a portion of the stripes on the inserts 
72, 74 contacts a portion of the stripe on the aperture. 

[0038] The thickness of the graft material optionally is 
minimized to reduce the overall cross sectional thickness of 
the stent graft 20 and thus the siZe of the stent graft 20 as 
deployed in a delivery catheter. Generally, the graft material 
Will be thinner than about 0.005 inch, and may be thinner 
than about 0.002 inch. 

[0039] In the embodiment of the stent graft 20 shoWn in 
FIG. 2A, the ends of the graft material 24 extend beyond the 
marginal edges of the stent frame 22, i.e., the graft material 
24 extends axially beyond the opposed generally circular 
ends of the stent frame 22 to form opposed ends 26, 28 of 
the stent graft 20. This arrangement is one of various 
arrangements of the position of the graft 20 portion With 
respect to the stent 22, as in other embodiments according to 
the present invention the ends of the graft portion 24 are 
coincident With the opposed ends of the stent frame 22 or the 
ends of the stent frame 22 may extend beyond the marginal 
ends of the graft portion 24. The ends of the graft portion 24 
of the stent graft 20 are preferably con?gured to prevent 
fraying, Which may be accomplished by heat fusion or 
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binding of the edge of the graft portion 24 or by folding the 
end of the graft portion 24 back upon itself and seWing it to 
the stent frame 22 or to itself. Also, the graft portion 24 may 
be located on the interior of the stent frame 22, on the 
exterior of the stent frame 22, or the graft portion 24 may be 
located in the interstitial spaces betWeen the portions or 
sections of the stent frameWork (shoWn as a braided pattern 
in the Figures herein). The graft portion 24 may include 
more than one layer or ply. The graft 24 preferably is 
suf?ciently non-porous to prevent blood from leaking into 
the aneurysmal sac 18 (FIG. 1). In some embodiments, the 
material forming the graft portion 24 may include a coating 
of non-porous material over one or more porous layers. The 
graft portion 24 is attached the stent frame 22, typically as 
by seWing the graft 24 to the stent frame 22, but the use of 
an adhesive, heat bonding of the graft 24 to the stent frame 
22, or other methodologies are speci?cally considered 
acceptable so long as the integrity of the connection of the 
graft 24 to the stent frame 22 is maintained. 

[0040] FIG. 2B is a close up of one example aperture 66' 
of the type shoWn in the group of apertures 60 formed on the 
main body 21 of the stent graft 20, and an example of an 
insert 76' of the plurality of inserts 72, 74 and 76 from FIG. 
2A. In this embodiment, the inserts such as insert 76 shoWn 
in FIG. 2A are not coated With a polymer or other sealing 
and securing material, but instead a ring 82 of the sealing or 
securing material such as silicone is seWn or otherWise 
attached to the insert, and likeWise a ring 82' of the sealing 
or securing material is secured Within the inner circumfer 
ence of the aperture 66' into Which insert 76' is to be 
deployed. As shoWn in FIG. 2B, the aperture 66' (as Well as 
similar adjacent apertures (not shoWn) like apertures 62, 64) 
preferably have a neck portion 80 Which extends outWardly, 
in a tubular cross section, from the main body 21' of the stent 
graft 20', and includes a ring 82' formed thereon in the 
manner previously discussed. The insert 76' (and likeWise 
adjacent inserts) is secured Within the aperture 66' by friction 
betWeen the conformable mating polymeric surfaces. In 
addition, Where the material of the rings 82, 82' is a polymer 
having a loW glass transition temperature, the area of contact 
betWeen tWo adjacent rings 82, 82' Will fuse together over 
time in situ (as it Will in the other examples Where polymer 
to polymer contact is described). Additionally, a portion of 
the insert 76 extends outWardly from the main body 21' of 
the stent graft beyond the end of the neck portion 80 of the 
aperture 66' and is positioned against the Wall of the branch 
vessel into Which it is deployed, preventing leakage of blood 
or other ?uids past the apertures (e.g., 62, 64 and 66) of the 
stent graft 20, While alloWing blood to How through the inner 
tubular portion of both the apertures (e.g., 62, 64 and 66) and 
the inserts (e.g., 72, 74 and 76). 
[0041] To deploy the stent graft 20 endovascularly, the 
stent graft 20 must be con?gured to ?t Within a tubular 
catheter. To accomplish this, the main body 21 of the stent 
graft 20 is ?rst compressed, as shoWn in FIG. 2C, and then 
further folded or compressed to the con?guration (diameter) 
of FIG. 2D at Which time it may be inserted into the end of 
a catheter such as catheter 30 shoWn in FIG. 3. During the 
compressing of the stent graft 20, a guide Wire catheter 33 
may ?rst be extended therethrough, as is also shoWn in FIG. 
2C. The guideWire catheter 33 is a holloW tube through 
Which a guideWire 31 (FIG. 3) is passed, and supports, at its 
distal end thereof, an insertion end 32 (catheter tip) through 
Which guideWire 31 likeWise extends (FIG. 3). For deploy 












