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ELEPHANT TRUNK THORACC 
ENDOGRAFT AND DELVERY SYSTEM 

RELATED APPLICATIONS 

0001. This application is a continuation application of 
U.S. Ser. No. 10/234,070 filed Sep. 3, 2002. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to a endolu 
minal prosthesis and a delivery system for deploying an 
endoluminal prosthesis within a body lumen. More particu 
larly, the present invention provides a delivery device retain 
ing an endoluminal prosthesis during delivery and addition 
ally for the deployment of the endoluminal prosthesis at a 
target site within the lumen. 

BACKGROUND OF THE INVENTION 

0003 Endoluminal prostheses are typically used to repair, 
replace, or otherwise correct a diseased or damaged blood 
vessel. An artery or vein may be diseased in a variety of ways. 
The prosthesis may therefore be used to prevent or treat a 
wide variety of defects such as stenosis of the vessel, throm 
bosis, occlusion, or an aneurysm and dissections. 
0004 One type of endoluminal prosthesis used in treat 
ment and repair of diseases in various blood vessels is a stent. 
A stent is a generally longitudinal tubular device which is 
useful to open and Support various lumens in the body. For 
example, Stents may be used in the vascular System, urogeni 
tal tract and bile duct, as well as in a variety of other applica 
tions in the body. Endovascular stents have become widely 
used for the treatment of Stenosis, strictures, and aneurysms 
in various blood vessels. These devices are implanted within 
the vessel to open and/or reinforce collapsing or partially 
occluded sections of the vessel. 
0005 Stents are generally open ended and are radially 
expandable between a generally unexpanded insertion diam 
eter and an expanded implantation diameter which is greater 
than the unexpanded insertion diameter. Stents are often flex 
ible in configuration, which allows them to be inserted 
through and conform to tortuous pathways in the blood ves 
sel. The stent is generally inserted in a radially compressed 
state and expanded either through a self-expanding mecha 
nism, or through the use of balloon catheters. 
0006. A graft is another type of endoluminal prosthesis 
which is used to repair and replace various body vessels. 
Whereas a stent provides structural Support to hold a damaged 
vessel open, a graft provides an artificial lumen through 
which blood may flow. Grafts are tubular devices which may 
be formed of a variety of materials, including textile and 
non-textile materials. Grafts also generally have an unex 
panded insertion diameter and an expanded implantation 
diameter which is greater than the unexpanded diameter. The 
graft is Sutured to the lumen to secure it in place. 
0007. It is also known to use both a stent and a graft to 
provide additional support for blood flow through weakened 
sections of a blood vessel. In endovascular applications the 
use of a stent and a graft in combination is becoming increas 
ingly important because the combination not only effectively 
allows the passage of blood therethrough, but also ensures the 
implant will remain open. The use of a both a stent and a graft 
is available in various forms. Such as a stent/graft composite 
or a multi-stage stent/graft where the stent secures the graft in 
place by pinning it between the stent and the vascular wall. 
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Such stent/graft composite prosthesis are described in U.S. 
Pat. No. 5,578,071 to Parodi, and U.S. Pat. No. 6,162,246 to 
Barone. 

0008. It is also known to provide delivery systems for 
delivering Such prostheses intraluminally. These standard 
delivery systems generally include catheters with the pros 
thesis removably mounted to the distal end of the catheter. 
Quite often a catheter, introducer sheath, or other similar 
retaining means is disposed over the prosthesis to removably 
Support the prosthesis on the catheter. Once the prosthesis is 
situated in the target site in the lumen, the catheter is removed 
by pulling the sheath or retaining means away from the pros 
thesis to allow the expansion. 
0009. The delivery systems for the multi-stage stent/grafts 
are more complex because the different expansion properties 
between the graft and the stent, and the frictional relationship 
between the two in the sheath. In certain situations irregular 
expansion of the graft may occur, provoking folds on the graft 
that act as constrictor rings to limit the expansion of the stent. 
Moreover, prosthesis employing self-expanding stents typi 
cally experience longitudinal lengthening when compressed 
inside the sheath. When liberated inside the vascular lumen, 
they radially expand and longitudinally reduce. This change 
in shape poses a problem when a graft covers the outside of 
the stent because the grafts tend to deform due to the force 
exerted on the graft by the moving stent. Therefore multiple 
deployment systems are used when delivering one then one 
stent or graft. 
(0010 Procedural success of the deployment of the stent/ 
graft and the function of the stent/graft require accuracy of 
deployment and ability to reposition. Accuracy is affected by 
the environment of deployment being a continuous blood 
flow, the location of the procedure in the vascular system, and 
the design of the stent/graft prosthesis and deployment 
device. For example, pressure from the high volume of blood 
flow, especially in the thoracic aorta, must be overcome by the 
delivery device in order to locate the site of deployment and 
accurately set the stent/graft prosthesis. The location of 
deployment adds to the difficulty of placement if, for 
example, a stent/graft prosthesis is used as an interventional 
repair of a thoracic aortic aneurysm. A thoracic aortic aneu 
rysm has the added complications of large amounts of blood 
flowing through this aorta, and the multiple outlet arteries 
disposing blood thereof. Procedural Success requires deploy 
ing the stent/graft such that the proximal and distal sections of 
the device are sited in the healthier tissue. In a very diseased 
thoracic aorta where the aneurysm is up to the left subclavian 
or left common carotid, a stent/graft needs to anchor adjacent 
to or above the left subclavian. The placement is critical 
because the graft section must not cover the left subclavian to 
allow for blood flow to the left subclavian through the open 
cells of the stent. If the stent/graft prosthesis is deployed such 
that the graft section covers the left subclavian, then a block 
age of the left subclavian would be formed by the graft. If the 
graft section is deployed too far downstream, then occlusion 
of the aneurysm may not be achieved. 
0011. The accuracy of the placement of the stent/graft 
prosthesis is critical. If the stent/graft prosthesis is deployed 
too low into the diseased section, there is the potential for 
rupturing the wall, and the aneurysm is not occluded by graft. 
Also, in certain instances the stent/graft prosthesis may not 
properly anchor and the prosthesis may pose a potential 
blockage problem. If the stent/graft prosthesis is anchored too 
high it may block or cut off other critical arteries. 
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0012. The design of the stent/graft deployment device 
directly affects the performance and accuracy of the delivery 
device in the fluid flow environment. For example, the inabil 
ity to reposition the stent/graft upon deployment, and diffi 
culties associated with maneuvering the device within the 
arteries. The designalso attributes to the amount of retrograde 
pressure experienced from the blood flow during deployment. 
This retrograde pressure caused by the obstruction of blood 
flow causes the graft to twist, crumble and not properly 
unfold, and the stent may not anchor properly, move or shift 
during or after deployment. 
0013 Thus, there is a need in the art for a deployment 
device that accurately deploys a prosthesis, eliminating prob 
lems associated with concurrent deployment of a stent and 
graft, and blood flow obstruction, retrograde pressure. There 
is a need for a delivery device that offers the flexibility of 
post-deployment adjustments, and is least obstructive to the 
blood flow upon deployment. 

SUMMARY OF THE INVENTION 

0014. The present invention provides a stent-graft and 
method of delivery of a device within a body lumen. The 
system includes a stent/graft composite prosthesis and a 
deployment device. The stent/graft composite prosthesis 
includes a radially balloon expandable or self-expanding 
stent and an elongated graft secured to the stent. The deploy 
ment device includes an elongated outer sheath and a stent 
retaining means. The elongated outer sheath is overlying the 
graft and the outer sheath being retractable with respect to the 
graft. The stent retaining means for maintaining the end of the 
composite in a radially compressed State. The stent retaining 
means being removable from the end for allowing the radial 
expansion thereof to attach to the graft to the body lumen. 
0015. A further version of the delivery system of the 
present invention includes a deployment device including an 
outer sheath, inner sheath and a stent retaining means. The 
elongated outer sheath is for overlying the graft. The elon 
gated inner sheath is for overlying the stent and is retractable 
with respect to the stent. The stent retaining means is for 
maintaining an end of the composite in a radially compressed 
State. 

0016 Yet another version of the delivery system of the 
present invention includes the deployment device including 
an elongated outer sheath, an inner sheath and a stent retain 
ing means. The elongated outer sheath is for overlying the 
stent and is retractable with respect to the stent. The elongated 
inner sheath is for overlying the graft and is retractable with 
respect to the graft, and the stent retaining means is for main 
taining an end to the composite in a radially compressed state. 
The retaining means is retractable from the end for allowing 
the radial expansion thereof to attach to the graft to the body 
lumen. 
0017. A further version of the delivery system of the 
present invention includes a stent/graft composite prosthesis 
and a deployment device. The Stent/graft composite prosthe 
sis comprising a first radially balloon expandable or self 
expanding stent, an elongated graft secured to said first stent, 
and a second radially balloon expandable or self-expanding 
stent. The deployment device includes an elongated outer 
sheath, an elongated inner sheath and a stent retaining means. 
The elongated outer sheath is for overlying the graft. The 
outer sheath is retractable with respect to the graft. The elon 
gated inner sheath is for overlying the second stent and is 
retractable with respect to the second stent. The stent retain 
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ing means is for maintaining an end of the composite in a 
radially compressed state. The retaining means is removable 
from the end for allowing said radial expansion thereof to 
attach said graft to said body lumen. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a schematic illustration of the delivery 
system of the present invention, having an outer sheath. 
0019 FIGS. 2a, 2b, and 2c are schematic illustrations of 
the deployment device of FIG. 1, having an outer sheath 
deploying the stent/graft of the present invention. 
(0020 FIG. 3 is a schematic illustration of the delivery 
system of the present invention, having an outer sheath and an 
inner sheath. 
0021 FIGS. 4a, 4b and 4c are schematic illustrations of 
the deployment device of FIG. 3, having outer and inner 
sheath deploying the Stent/graft of the present invention. 
0022 FIGS. 5a, 5b and 5c are schematic illustrations of 
the deployment device of FIG. 3, having outer and inner 
sheaths deploying the stent/graft and a second stent of the 
present invention. 
0023 FIG. 6 is a schematic illustration of the endoluminal 
prosthesis of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0024. The present invention relates to an endoluminal 
prosthesis and a delivery system for delivering a device 
within a body lumen. 
0025. The present invention addresses the problems asso 
ciated with prior stent/graft delivery system, Such as: graft 
deformities like creases and folds; distal migration during 
stent deployment; retrograde pressure and reflux; and inac 
curate placement and inability to readjust positioning. 
0026. The delivery system 1 of the present invention, as 
shown in FIG. 1 and FIGS. 2a-2c, include a stent/graft com 
posite prosthesis 14 and a stent retaining device 5. The stent/ 
graft composite prosthesis 14 is a generally tubular structure 
which includes a graft 4 and stent 2. The stent 2 is an elon 
gated balloon expandable or self-expandable, tubular struc 
ture, with a pair of opposing ends and an open wall structure 
therebetween. 

0027. As is known in the art, the stent has two diameters, 
the compressed diameter and the expanded diameter wherein 
the compressed diameter is substantially smaller than the 
expanded diameter. The compressed diameter of the stent 
varies depending on the materials of construction and struc 
ture of the stent. In general, the compressed diameter must be 
Small enough to allow for implantation through the vessel/ 
lumen via a minimally invasive deployment system. The 
expanded diameter needs to be substantially the same diam 
eter as the vessel/lumen in which it is to replace or repair. The 
expanded diameter needs to be large enough to allow the stent 
to sufficiently secure to the vessel/lumen wall without over 
expanding the vessel/lumen wall. 
0028. Various stent types and stent constructions may be 
employed in the invention. The stents may be capable of 
radially contracting, as well, and in this sense can best be 
described as radially distensible or deformable. Self-expand 
ing stents include those that have a spring-like action which 
causes the stent to radially expand, or stents which expand 
due to the memory properties of the stent material for a 
particular configuration at a certain temperature. Nitinol is 
one material which has the ability to perform well while both 
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in spring-like mode, as well as in a memory mode based on 
temperature. Other materials are of course contemplated, 
Such as stainless steel, platinum, gold, titanium and other 
biocompatible metals, as well as polymeric stents. 
0029. The configuration of the stent may also be chosen 
from a host of geometries. For example, wire stents can be 
fastened into a continuous helical pattern, with or without a 
wavelike or Zig-Zag in the wire, to form a radially deformable 
stent. Individual rings or circular members can be linked 
together Such as by struts, sutures, welding or interlacing or 
locking of the rings to form a tubular stent. Tubular stents 
useful in the present invention also include those formed by 
etching or cutting a pattern from a tube. Such stents are often 
referred to as slotted stents. Furthermore, stents may be 
formed by etching a pattern into a material or mold and 
depositing stent material in the pattern, Such as by chemical 
vapor deposition or the like. 
0030. As shown in FIG. 1 the stent 2 is longitudinally 
shorter than the attached graft 4, defining an extending stent 
portion 2a extending at one end beyond graft 4. While this 
embodiment is preferred, the Stent length may vary in length 
with respect to the graft. For example, the stent can be the 
same length as the graft having the stent running continuously 
the length of the graft, or the stent may be longitudinally 
longer than the graft wherein the stent extends beyond the 
graft. The proximal end of the stent-graft composite must 
have an open architecture to allow blood passage during 
deployment (as in FIGS. 2b and 4b). 
0031. The graft 4 is an elongated compressible generally 
tubular structure with a pair of opposing ends and a graft wall 
therebetween. Any known graft material and structure may be 
used to form the graft of the present invention. The graft 
preferably has generally a tubular configuration. The graft 
may be made from a variety of well known materials, pro 
vided they have the requisite strength characteristics and bio 
compatibility properties. Examples of Such materials are 
polyester, polypropylene, polyethylene, polytetrafluoroeth 
ylene, expanded polytetrafluoroethylene and polyurethane, 
DACRON, TEFLON (polytetrafluoroethylene), and 
TEFLON coated DACRON. The material can be extruded, 
knitted or woven, and can be warp or weft knitted. The graft 
can also be coated or impregnated with a bio-erodible, or 
degradable material. Such as albumin, collagen, heparin or 
similar coating material. Additionally, the graft could have a 
coating of a biologically inert material, such as TEFLON or 
porous polyurethane. 
0032. In general, the diameter of the graft varies depend 
ing on the use but generally should be substantially the same 
diameter as the inside diameter of the stent or vessel/lumen in 
which it is to replace or repair. The diameter should be large 
enough to allow for unobstructed blood flow and prevent 
retrograde pressure build-up in the blood flow. While cylin 
drical tubular configurations are shown, other tubular con 
figurations may be employed. 
0033. The graft 4 extends circumferentially about the stent 
2, and the graft 4 is securably attached to the stent 2. The 
attachment of the graft 4 to the stent 2 may be accomplished 
by mechanically securing or bonding the graft 4 to the stent 2. 
The attachment of the graft 4 to the stent 2 may beat one end 
of the stent 2 or anywhere between the two ends of the stent 2. 
Mechanical securement includes, but is not limited to, the use 
of sutures, anchoring barbs, textile cuffs and the like. Bonding 
includes, but is not limited to, chemical bonding, for instance, 
adhesive bonding, thermal bonding and the like. 
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0034. As shown in FIG. 1 and FIGS. 2a-2c, the deploy 
ment device 5 of the present invention is designed for deliv 
ering and deploying the prosthesis 14. The device 5 includes 
an elongated outer sheath 6 which Supports the prosthesis 14 
in a compressed condition. 
0035. The delivery device 5 further adding a stent retain 
ing member in the form of a nose cap 8, which Supports 
extending portion 2a of stent 2 in compressed condition 
within outer sheath 6. 
0036. The outer sheath 6 is an elongated generally tubular 
structure which longitudinally Surrounds the stent/graft com 
posite 14. The outer sheath 6 has a diameter which is suffi 
ciently small so as to be readily inserted within a body lumen 
12 as shown in FIG. 4a. The outer sheath 6 can be made of a 
variety of biocompatible material such as metal, glass or 
polymeric material; Such as nylon, polyurethane, polytet 
rafluoroethylene (PTFE), expanded polytetrafluoroethylene 
(ePTFE), fluorinated ethylene, propylene, polyimide, poly 
ether ether ketone, and polybutylene terephthalate or any 
combination thereof. The outer sheath 6 can be a thin wall 
tube, extruded or a sheet formed into a tube. 
0037. The nose cap 8, which retains extended portion 2a of 
stent 2 may be formed of a brace or ring-like device that is 
removable to release the stent portion 2a and allow for expan 
Sion. The nose cap 8 is made from a material which is com 
patible with the body and small enough to be placed within a 
body lumen 12. While a nose cap 8 is shown, the stent retain 
ing means can be a removable wrap, net or crochet material; 
or biodegradable material, or bioabsorbable material which 
over time degrades, releasing the stent. 
0038. The deployment device 5 may further include a 
guide wire (not shown) to assist in placement of the compos 
ite prosthesis 14, as known in the art. 
0039 FIGS. 2a-2c shows the use of the delivery system 1 
of FIG. 1 to deploy prosthesis 14 in a body lumen 12. 
0040 FIG. 2a shows the delivery system 1 positioned in 
the body lumen 12. The outer sheath 6 is retracted with 
respect to the prosthesis 14 in the direction of the arrow A as 
shown in FIG. 2b. The retraction of the outer sheath 6 pro 
gressively releases the stent 2 along its longitudinal extent 
and allows the stent 2 to radially expand. The graft 4 which is 
positioned over stent 2 is also deployed by retraction of outer 
sheath 6. The graft 4 radially and longitudinally deploys by 
the radially expanding force of the attached Stent 2, and the 
pressure from the blood flowing, in the directions of the 
arrows B through the stent open wall structure and into the 
graft 4 lumen, as shown in FIG.2b. The nose cap 8 holds the 
proximal end of the stent 2 so it can be repositioned. It also 
allows for continuous blood flow during deployment to over 
come retrograde pressure. 
0041 After deployment of the graft 4 and the major por 
tion of stent 2, the nose cap 8 is advanced away from the stent 
2 in the direction of the arrow C as shown in FIG. 2C. This 
allows stent portion 2a to expand, with the radial expansion of 
the remainder of the stent 2 the prosthesis 14 is anchored in 
the body lumen 12. 
0042 FIG.3 and FIGS. 4a-4c show a further embodiment 
of the invention. The deployment device 25, as shown in FIG. 
3, includes the outer sheath 26, an inner sheath 20, and a nose 
cap 28. The deployment device 25 is prepared to deliver the 
stent/graft prosthesis 34. 
0043. The inner sheath 20 is for overlying the stent/graft 
prosthesis 34 in a compressed state. The inner sheath 20 is an 
elongated generally tubular structure which longitudinally 
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surrounds the stent/graft prosthesis 34. The inner sheath is 
small enough to be inserted within the outer sheath 26 and 
easily movable therein. The inner sheath 20 can be made of a 
variety of biocompatible material Such as metal, glass or 
polymeric material; Such as nylon, polyurethane, polytet 
rafluoroethylene (PTFE), expanded polytetrafluoroethylene 
(ePTFE), fluorinated ethylene, propylene, polyimide, poly 
ether ether ketone, and polybutylene terephthalate or any 
combinations thereof. The inner sheath 20 can be a thin wall 
tube, braided, lined, extruded or a sheet formed into a tube. 
0044 As shown in FIG. 3, the prosthesis 34 having a stent 
22 and graft 24 is placed within the outer sheath 26. Extend 
ing portion 22a of the stent 22 is radially compressed within 
the inner sheath 20 and the nose cap 28. The graft 24 is placed 
between the outer sheath 26 and the inner sheath 20. A guid 
ing wire (not shown) may be employed to assist with place 
ment of the delivery system 21, as known in the art. 
0045. Once the delivery system 21 is in the desired loca 
tion the outer sheath 26 is retracted, leaving the graft 24 
exposed inside the lumen 12, as shown in FIG. 4a. The graft 
24 begins to radially and longitudinally deploy by the force of 
the blood flowing, in the direction of arrow B, through the 
open wall structure of the extending portion 22a of stent 22 
and through the graft 24, as shown in FIG. 4a. 
0046. The inner sheath 20 is gradually retracted, liberating 
stent 22 which was maintained in the compressed state by the 
inner sheath 20, as shown in FIG. 4b. The gradual radial 
expansion of the stent 22 causes a correlative expansion of the 
graft 22 until it is pressed against vascular walls, as shown in 
FIG. 4b. During the retraction of the innersheath 20 the blood 
flow remains unobstructed, flowing through the open wall 
structure of the extending portion 22a of stent 22 through the 
graft 24, in direction of the arrows B in FIG. 4b. The deploy 
ment device 25 may still be repositioned and adjusted, since 
the prosthesis 34 is not yet completely anchored to the body 
lumen 12. Once in the desired position the nose cap 8 is 
removed in the direction of the arrow Fas shown in FIG. 4c. 
The extending portion 22a of stent 22 radially expands and 
anchors the prosthesis 34 to the body lumen 12, as shown in 
FIG. 4C. 

0047 Yet a further embodiment of the present invention is 
shown in FIG. 6 and FIGS. 5a-5c. The delivery system 51, as 
shown in FIGS. 5a-5c, delivers multiple stents and/or grafts. 
The delivery system 51 includes an outer sheath 56, an inner 
sheath 50, and a nose cap 58. The deployment system 55 is 
prepared to deliver a stent/graft prosthesis 54. 
0048. As shown in FIG. 6, the prosthesis 64 has a first stent 
52, a graft 54, and a second stent 60. First stent 52 is an 
elongated balloon expandable or self-expandable, tubular 
structure, with a pair of opposing ends and an open wall 
structure therebetween, as known in the art and above 
described. First stent 52 is longitudinally shorter than the 
attached graft 54, defining an extending stent portion 52a 
extending at one end beyond graft 54. While this embodiment 
is preferred, the first stent 52 may vary in length as the graft 54 
having a stent running continuously the within the graft 54. 
0049. The graft 54 is an elongated compressible generally 
tubular structure with a pair of opposing ends and a graft wall 
therebetween. The graft 54 has an interior graft lumen 80 
defined by the graft walls. Any known graft material and 
structure may be used to form the graft of the present inven 
tion. The graft 54 preferably has generally a tubular configu 
ration. The graft 54 may be made from a variety of well 
known materials in the art and previously discussed. 
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0050. The graft 54 extends circumferentially about the 
first stent 52, and the graft 54 is securably attached to the first 
stent 52, defining the graft attached end 54a. The attachment 
of the graft 54 to the first stent 52 may be accomplished by 
mechanically securing or bonding the graft 54 to the first stent 
52. The attachment of the graft 54 to the first stent 52 may be 
at one end of the first stent 52 or anywhere between the two 
ends of the first stent 52. Mechanical securement includes, but 
is not limited to, the use of Sutures, anchoring barbs, textile 
cuffs and the like. Bonding includes, but is not limited to, 
chemical bonding, for instance, adhesive bonding, thermal 
bonding and the like. 
0051. The graft 54 extends circumferentially about the 
second stent 60, and the graft 54 is unattached to the second 
stent 60. Second stent 60 is an elongated balloon expandable 
or self-expandable tubular structure, with a pair of opposing 
ends and a open wall structure therebetween. Second stent 60 
may be those known in the art and similar to stent 2 described 
above. Second stent 60 is unattached to the first stent 52. 
Second stent 60 is adjacent to one end of first stent 52 and runs 
continuously in the graft lumen 80 the length of the graft 54. 
While this is the preferred embodiment, second stent 60 can 
vary in length and be placed anywhere in the graft lumen 80. 
For example, the second stent 60 can longitudinally extend 
beyond the length of the graft 54, or the unattached end 54b of 
the graft 54 can extend beyond the second stent 60. 
0052 FIGS. 5a-5c shows the use of delivery system 51, 
similar to delivery system 21 of FIG. 3, to deploy prosthesis 
64 in a body lumen 12. Delivery system 51 includes a stent/ 
graft prosthesis 64 and a deployment device 55, as shown in 
FIG.5a. The deployment device 55 includes an outer sheath 
56, an inner sheath 50, and a nose cap 58. Second stent 60 is 
radially compressed and maintained in a compressed State by 
inner sheath 50. Nose cap 58 maintains the first stent 52 in a 
radially compressed condition. The graft 54 is maintained in 
a compressed condition between the outer sheath 56 and the 
inner sheath 50. 
0053 FIG. 5a shows the delivery system 51 positioned in 
the body lumen 12. The outer sheath 56 is retracted exposing 
graft 54 inside the lumen 12. The blood flows through and 
around the extending portion 52a of first stent 52 open wall 
structure into the graft 54, in the direction of arrows B, as 
shown in FIG.5a. The blood flow remains uninterrupted as it 
flows through and around the extending portion 52a of first 
stent 52 and through graft 54. The nose cap 58 is then 
removed, allowing the extending portion 52a of first stent 52 
to radially expand and anchor the prosthesis 64 into the body 
lumen 12, as shown in FIG.5b. Graft 54 is radially expanded 
by the force of deployment of stent 52 and blood flow. As 
shown in FIG.5c the inner sheath 50 is retracted allowing the 
second stent 60 to radially expand securing graft 54 to the 
body lumen 12. Another scenario of FIGS. 5a-5c is the 
deployment device 55 is used with one continuous stent and 
the nose cap 58 is removed to allow the extending portion of 
the stent to anchor the prosthesis and the inner sheath 50 is 
later retracted to allow the stent to fully deploy. Deploying a 
stent at the distal end of the graft secures the graft and pre 
vents distal leakage into an aneurysm. 
0054. It will be appreciated that the present invention has 
been described herein with reference to certain preferred or 
exemplary embodiments. The preferred or exemplary 
embodiments described herein may be modified, changed, 
added to or deviated from without departing from the intent, 
spirit and scope of the present invention. It is intended that all 



US 2013/03109 19 A1 

Such additions, modifications, amendments and/or deviations 
be included within the scope of the claims appended hereto. 

1. A prosthesis delivery system comprising: 
a self-expandable stent-graft prosthesis with a first end, a 

second end and a length therebetween; and 
a deployment device comprising: 

an elongated outer sheath, the elongated outer sheath 
overlying the self-expandable stent-graft prosthesis 
and maintaining the first end of the self-expandable 
stent-graft prosthesis in a radially compressed State, 
said elongated outer sheath being retractable with 
respect to the self-expandable stent-graft prosthesis 
for radial self-expansion of the first end of the self 
expandable stent-graft prosthesis from the radially 
compressed state upon retraction of the elongated 
outer sheath; and 

a retaining member, the retaining member overlying and 
maintaining the second end of the self-expandable 
stent-graft prosthesis in a radially compressed State, 
the second end of the self-expandable stent-graft 
prosthesis being positioned inside the retaining mem 
ber, the retaining member being independently 
retractable from the second end of the self-expand 
able stent-graft prosthesis for radial self-expansion of 
the second end of the self-expandable stent-graft 
prosthesis from the radially compressed State upon 
retraction of the retaining member; 

wherein only the elongated outer sheath maintains the 
first end of the self-expandable stent-graft prosthesis 
in the radially compressed state and only the stent 
graft retaining member maintains the second end of 
the self-expandable stent-graft prosthesis in the radi 
ally compressed State, and the retaining member and 
the elongated outer sheath are retractable in opposite 
directions. 

2. The prosthesis delivery system of claim 1, wherein the 
self-expandable stent-graft prosthesis includes either a wire 
stent in a continuous helical pattern or a stent with individual 
rings linked together. 

3. The prosthesis delivery system of claim 1, wherein the 
stent of the self-expandable stent-graft prosthesis forms the 
second end of the self-expandable stent-graft prosthesis and 
has a length greater than a length of the graft of the self 
expandable stent-graft prosthesis. 

4. The prosthesis delivery system of claim 1, wherein the 
stent and graft of the self-expandable stent-graft prosthesis 
are secured to one another by Sutures. 

5. The prosthesis delivery system of claim 1, wherein the 
self-expandable stent-graft prosthesis comprises a stent at 
least partially formed of a material with memory properties 
based on temperature. 

6. The prosthesis delivery system of claim 5, wherein the 
material is nitinol. 

7. The prosthesis delivery system of claim 1, wherein the 
self-expandable stent-graft prosthesis comprises a stent at 
least partially formed by cutting a pattern from a tube. 

8. The prosthesis delivery system of claim 1, wherein the 
self-expandable stent-graft prosthesis comprises a stent at 
least partially formed by etching a pattern from a tube. 

9. The prosthesis delivery system of claim 1, the elongated 
outer sheath having a greater longitudinal length than the 
retaining member. 
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10. The prosthesis delivery system of claim 1, wherein the 
elongated outer sheath and the retaining member are side by 
side so that the elongated outer sheath does not overlap the 
retaining member. 

11. The prosthesis delivery system of claim 1, wherein an 
entirety of the length of the self-expandable stent-graft pros 
thesis is maintained in the radially compressed State by the 
elongated outer sheath and the retaining member. 

12. A delivery system comprising: 
an elongated outer sheath, the elongated outer sheath hav 

ing a sheath length, the elongated outer sheath being 
retractable in a first direction; 

a retaining member, the retaining member having a mem 
berlength less than the sheath length, the retaining mem 
ber being positioned longitudinally adjacent to the elon 
gated outer sheath, the retaining member being 
retractable in a second direction opposite the first direc 
tion; 

a stent-graft having a first end, a second end, and a length 
therebetween, the Stent-graft having a radially com 
pressed state; 

wherein an entirety of the length of the stent-graft is main 
tained in the radially compressed State by the elongated 
outer sheath and the retaining member with the first end 
of the stent-graft being maintained in the radially com 
pressed state only by the elongated outer sheath and the 
second end of the stent-graft being maintained in the 
radially compressed State only by the retaining member. 

13. The delivery system of claim 12, wherein an entire 
length of the retaining member is retracted in the second 
direction. 

14. The delivery system of claim 12, the stent-graft being 
self-expandable. 

15. The delivery system of claim 12, wherein the stent and 
graft are secured to one another by Sutures. 

16. The delivery system of claim 12, wherein the stent 
graft comprises a stent at least partially formed of a material 
with memory properties based on temperature. 

17. The delivery system of claim 16, wherein the material 
is nitinol. 

18. The delivery system of claim 12, wherein the stent 
graft comprises a stent at least partially formed by cutting a 
pattern from a tube. 

19. The delivery system of claim 12, wherein the stent 
graft comprises a stent at least partially formed by etching a 
pattern from a tube. 

20. The delivery system of claim 12, wherein the stent 
graft includes either a wire Stent in a continuous helical pat 
tern or a stent with individual rings linked together. 

21. The delivery system of claim 12, wherein the stent 
forms the second end of the stent-graft and has a length 
greater than a length of the graft. 

22. A delivery system for a stent-graft, the stent-graft hav 
ing a first end, a second end and a length therebetween, the 
delivery system comprising: 

an elongated outer sheath, the elongated outer sheath being 
retractable from the stent-graft in a first direction; 

a retaining member positioned longitudinally adjacent to 
the elongated outer sheath, the retaining member being 
retractable from the stent-graft in a second direction 
opposite the first direction; 

the delivery system having a first configuration wherein: 
both the elongated outer sheath and the retaining mem 

bermaintain an entirety of the length of the stent-graft 
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in a radially compressed state with only the elongated 
outer sheath maintaining the first end of the stent-graft 
in the radially compressed state and only the stent 
graft retaining member maintaining the second end of 
the stent-graft in the radially compressed State; 

wherein the delivery system is in the first configuration. 
23. The delivery system of claim 22, the delivery system 

configured to have: 
a second configuration wherein only a portion of the Stent 

graft is in a radially compressed State with only the 
retaining member maintaining the stent-graft in a radi 
ally compressed State. 

24. The delivery system of claim 22, the stent-graft being 
self-expandable. 

25. The delivery system of claim 22, wherein the stent 
graft comprises a stent at least partially formed of a material 
with memory properties based on temperature. 

26. The delivery system of claim 25, wherein the material 
is nitinol. 

27. The delivery system of claim 22, wherein the stent 
graft comprises a stent at least partially formed by cutting a 
pattern from a tube. 

28. The delivery system of claim 22, wherein the stent 
graft comprises a stent at least partially formed by etching a 
pattern from a tube. 

29. The delivery system of claim 22, wherein the stent 
graft includes either a wire Stent in a continuous helical pat 
tern or a stent with individual rings linked together. 

30. The delivery system of claim 22, wherein the stent of 
the stent-graft forms the second end of the stent-graft and has 
a length greater than a length of the graft of the stent-graft. 
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