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ANEURYSM STOP PRESSURE SYSTEM

FIELD OF THE INVENTION

The present disclosure generally pertains to the field of implantable

medical devices. More particularly, the present invention relates to closure devices

and methods for blocking blood flow into an aneurysm.

BACKGROUND

Aneurysms are dilations that are caused from weakening of a blood vessel

wall. The dilation is produced by the pressure exerted by blood flow, which causes

the weakened segment of the blood vessel, such as an artery or vein, to expand.

Aneurysms, including cerebral aneurysms, oftentimes occur in areas where there is

a change in direction of blood flow, such as at a bifurcation of the vessel or at a

bend in the vessel. The inertia of the moving blood can cause portions of the

vessel wall to experience higher shear stress and can increase turbulent flow in the

vessel. It is in these areas that aneurysms are more likely to form. In patients

experiencing high blood pressure, the stress on the vessel wall is even greater as is

the risk of an aneurysm being formed and rupturing.

In some types of aneurysms, such as intracranial aneurysms, this expansion

may result in a balloon-like polyp (sometimes referred to as berry aneurysm). In

other cases the expansion causes a circumscribed bulge in the blood vessel, as is

the case with aortic aneurysms. Continued growth and/or eventual rupture of the

ballooned arterial wall can have devastating results for patients. Consequently,

unruptured aneurysms are usually treated to prevent hemorrhage, while

ruptured aneurysms are typically treated to avert re-rupture and additional

concomitant damage.

One surgical intervention for weakened, aneurysmal, or ruptured vessels

involves the use of an endoluminal prosthesis such as a stent graft. Such a

prosthesis may provide some or all of the functionality of the original, healthy

vessel and/or preserve any remaining vascular integrity by replacing a length of the

existing vessel wall that spans the site of vessel failure. A prosthesis of this type



can treat, for example, aneurysms of the abdominal aortic, iliac, or renal arteries.

For instance, a prosthesis may be used to span an aneurysm which has occurred in

or is associated with an iliac artery.

In many cases, such a damaged or defective portion of the vasculature may

include a branch vessel. For example, the celiac, superior mesenteric, left common

carotid, and renal arteries are branch vessels of the aorta, and the internal iliac

artery is a branch vessel of the common iliac artery. If the branch vessel is blocked

by the prosthesis, the original blood circulation is impeded, and the patient can

suffer. If, for example, the celiac artery is blocked by the prosthesis, the patient can

experience abdominal pain, weight loss, nausea, bloating, and loose stools

associated with mesenteric ischemia. The blockage of any branch vessel is usually

associated with unpleasant or even life-threatening symptoms. Therefore devices

suitable for blocking the mouth of the aneurysm while maintaining vessel patency

of associated branch vessels are desired.

Graft-assemblies having partial covers and devices for delivering the same

have been proposed; however, new graft devices and methods of deploying the

same within the vasculature of a patient are desired.



SUMMARY

For the ease of the reader, the following disclosure has been described with

reference to closing the opening or mouth of a berry aneurysm; however, it will be

appreciated that the devices and methods disclosed herein may be used to block

and/or occlude other types of aneurysms or openings in a vessel wall, such as an

opening to a branch vessel. The present disclosure provides, in certain aspects,

unique devices and methods for closing a mouth of an intracranial aneurysm;

however, the disclosed devices and methods can be used to close the openings to

aneurysms in other locations in the vasculature of a patient. In accordance with

some forms of the disclosure, such devices and methods are arranged to orient a

portion of an endoluminal prosthesis with the mouth of the aneurysm so as to not

block an opening of an adjacent branch vessel.

In some embodiments, the system for delivering an endoluminal prosthesis

comprises a delivery member, a stent graft, and an aligning member. The delivery

member can comprise a sheath, such as an elongate sheath comprising a distal end

region and a proximal end region with a sidewall extending there between. The

sidewall of the sheath defines a lumen, and the lumen can be arranged to receive

and/or retain the stent graft prior to deployment of the stent graft within the

vasculature of the patient.

The sidewall of the sheath can also define a side aperture. The side aperture

has a portion that is positioned proximally of said distal end region of the sheath

and can be arranged to slidably receive a portion of the aligning member of the

system. Alternatively or additionally, the side aperture can comprise a slot, such as

an elongate slot, that extends along a length of the sheath. The slot extends from a

distal slot end to a proximal slot end and can taper along a portion of or the entire

length of the slot extending from the distal slot end to the proximal slot end, so that

the tapered portion of the slot will direct a portion of a guide wire into the slot as

the sheath is advanced over the guide wire. For example, portions of the sidewall

of the sheath defining the slot may converge towards one another as the sidewall

portions extend from the distal end region of the sheath towards the proximal end

region of the sheath.



As will be appreciated, the sheath and/or portions thereof may be

constructed of materials apparent to be suitable to those of ordinary skill in the art.

For example, the sheath may be constructed of a nylon and/or a nylon wrapped

stainless-steel braid, just to name a few non-limiting examples. Additionally,

sheath may be provided with one or more coatings, such as a hydrophilic coating

arranged to improve the ease with which the sheath may be advanced through the

vasculature of the patient.

The stent graft of the system may comprise a supporting structure and a

covering material. The supporting structure can be expandable between a first

configuration and a second configuration. The first configuration can be arranged

for positioning within the lumen of the sheath, such as to allow the compact

delivery of the supporting structure to the target location within the vasculature of

the patient. Accordingly, the second configuration of the supporting structure can

be arranged for deployment within the vasculature. For example, the second

configuration of the supporting structure may comprise an open and/or an

expanded configuration in which the supporting structure of the stent graft presses

one or more portions of the stent graft against the vessel wall. The supporting

structure can also be arranged so as to have the same length in the first and second

configurations which, advantageously, can help prevent misalignment of the

covering material of the stent graft from the target aneurysm or opening in the

vessel wall during expansion of the supporting structure.

The covering material of the stent graft can extend across a portion and/or

the entire periphery of the supporting structure and can comprise one or more

pieces and/or layers of material. For example, the covering material can extend

along a length of the supporting structure and is sized and/or configured to close

the mouth of an aneurysm. The covering material can define one or more openings,

and these openings can be arranged to receive the aligning member and/or can

comprise separable, overlapping portions of the covering material.

The covering material can be coupled to supporting structure in any number

of ways. For example, portions of the covering material may be sutured to the

supporting structure with one or more sutures; portions of the covering material

may be wrapped around and/or sandwich portions of the supporting structure and



the layers of the covering material bonded to one another such as by stitching,

adhering with an adhesive, or heat bonding; and/or portions of the cover material

may define apertures arranged to receive portions of the supporting structure or

may be woven between members of the supporting structure such that the cover

material has an intermediate section that is positioned on the inner or outer surface

of a wall of the supporting structure and is positioned between sections of cover

material on the opposing surface of the wall of the supporting structure. In some

instances, the covering material comprises an electrospun fiber. Alternatively or

additionally, the covering material can be made of a harvested tissue layer such as

small intestinal submucosa, Dacron, nylon, expanded polytetrafluoroethylene

(ePTFE), elastic membrane, or bioabsorbable materials such as poly-L-lactide

(PLLA) or polylactic-co-glycolic acid (PLGA).

A stent graft comprising a covering material can be positioned on the

delivery member in a predetermined alignment. For example, in some

embodiments, the stent graft may be positioned within the lumen of the sheath with

a covering material of the stent graft aligned with a side aperture or groove defined

by the sidewall of the sheath so that when the side aperture or groove is aligned

with a mouth of an aneurysm, the covering material is aligned with the mouth of

the aneurysm as well. Alternatively or additionally, the covering material of the

stent graft may be positioned in a predetermined alignment such that when a side

aperture is aligned with the opening of a vessel branch, the cover material is

aligned with the mouth of an adjacent aneurysm.

A side aperture or groove defined by the sidewall of the sheath is preferably

arranged to receive the aligning member of the disclosed system. For example, in

some instances, an aperture or groove is arranged to slidably receive the aligning.

Alternatively or additionally, the side aperture and/or aligning member can be

arranged so that the aligning member extends from the side aperture beyond the

outer surface of the sidewall of the sheath such that a portion of the aligning

member can enter and/or extend through the mouth of an aneurysm.

Advantageously, in some instances, positioning a portion of the aligning member

within the mouth of an aneurysm can align a portion of the stent graft with the

mouth of the aneurysm.



An aligning member can be arranged to align at least a portion of the sheath

with the mouth of an aneurysm. For example, an aligning member such as a wire

guide may extend through a slot in the sidewall of the sheath and beyond the outer

surface of the sheath and into a mouth of an aneurysm so that the interaction

between the sides of the slot and the aligning member cause the slot of the sheath

to rotate into alignment with mouth of the aneurysm and/or resist rotation of the

sheath that would move the slot from an aligned position to an unaligned position.

The distal end region of the delivery member can be rotationally coupled

and/or rotatable with respect to the proximal end region of the delivery member, so

as to allow the distal end region to rotate independently of the proximal end region.

Advantageously, this arrangement can allow automatic alignment of the distal end

region of the stent graft when the aligning member is positioned within the mouth

of the aneurysm. For example, for delivery systems in which the aligning member

is a wire guide, the distal end region of the delivery member may be arranged to

automatically rotate into an aligned configuration with the mouth of an aneurysm

as the distal end region of the delivery member is advanced over the emplaced wire

guide.

An aligning member can be arranged to align the stent graft with respect to

the delivery member. For example, an aligning member coupled to the stent graft

may be slidably received within an aperture or groove defined by the sidewall of

the sheath so as to orient the covering material towards the aperture or groove or

towards a particular side of the sheath. Additionally, the aperture or groove may

extend along the length of the sheath so that the aligning member remains within

the groove, and therefore the covering material remains in alignment with the

sheath, as the stent graft is slidably advanced along a length of the sheath.

An aligning member can be arranged to align at least a portion of the stent

graft with the mouth of the aneurysm. For example, the aligning member may be

aligned with respect to the covering material of the stent graft so that when the

aligning member extends into the mouth of an aneurysm, the covering material of

the stent graft is aligned with the mouth of the aneurysm. Alternatively or

additionally, an aligning member can be positioned with respect to the stent graft

such that when the aligning member is positioned within the opening of a vessel



branch, the covering material the stent graft is aligned with the mouth of an

adjacent aneurysm or an adjacent branch vessel desired to be blocked.

In several embodiments, and aligning member and stent graft are coupled

to one another. For example, an aligning member, such as a wire guide, can be

slidably coupled to the stent graft so that the stent graft can slide along a length of

the aligning member. Alternatively or additionally, an aligning member and a stent

graft can be coupled so that the stent graft follows the aligning member during

expansion of the supporting structure from a first configuration to a second

configuration. It is also contemplated that an aligning member and stent graft can

be coupled so that the aligning member resists rotational movement of the stent

graft during expansion of the supporting structure from a first configuration to a

second configuration and/or rotation of an expanded stent graft with respect to an

adjacent vessel wall.

In instances in which the aligning member and stent graft are slidably

coupled to one another, the aligning member can comprise a wire guide. For

example, a wire guide can slidably extend through a lumen and/or through an

opening of a stent graft, allowing the sheath and/or the stent graft to be advanced

over a length of the wire guide towards the mouth of an aneurysm. Similarly, a

slidable connection between an aligning member, such as a wire guide, and the

stent graft can allow for the stent graft to slidably move along a length of the

aligning member while a supporting structure of the stent graft expands from a first

configuration to a second configuration.

In some embodiments, the aligning member and stent graft are fixedly

coupled to one another with the aligning member arranged to extend away from the

outer surface of the stent graft. In some instances, the aligning member is fixedly

coupled to the supporting structure of the stent graft. Preferably, the aligning

member comprises an opening engaging portion arranged to engage a side aperture

of a sheath and/or an opening in a vessel wall. For example, the aligning member

may comprise a wire configured to form an atraumatic loop configuration upon

expansion, the loop configuration arranged to extend away from the outer surface

of the supporting structure and into the mouth of an aneurysm. Additionally, the

aligning member can be self-expanding and/or self-extending.



As will be appreciated, the aligning members and the supporting structure

of the stent graft can comprise any material apparent to those of ordinary skill in

the art to be suitable. For example, in certain embodiments, the aligning member

is formed with a rigid or semi-rigid synthetic polymeric material, including but not

limited to nylon, polytetrafluoroethylene (PTFE) (including expanded PTFE,)

and/or polyethylene terephthalate (PET). In other embodiments, an aligning

member is formed with a rigid or semi-rigid metallic material, including but not

limited to, stainless steel, titanium, cobalt, tantalum, gold, platinum, nickel, iron,

copper and the like, as well as alloys of these metals (e.g., cobalt alloys, such as

Elgiloy ®, a cobalt-chromium-nickel alloy, MP35N, a nickel-cobalt-chromium-

molybdenum alloy, and Nitinol ®, a nickel-titanium alloy). Further in this regard,

an aligning member can include a radiopaque material for positioning and

monitoring the device within the vasculature of the patient.

In some instances, an aligning member can be integrally formed with a

portion of the stent graft. For example, an aligning member may comprise a

portion of the supporting structure of a stent graft bent into a loop configuration.

Alternatively or additionally, an aligning member may be constructed as part of the

stent graft during formation of the supporting structure. For example, during

formation of a strut-based stent structure around a mandrel, a portion of the wire

forming the stent structure may be bent into an atraumatic loop extending from the

surface of the mandrel.

The coupling of the aligning member and the stent graft can be arranged to

resist an undesirable movement of the stent graft, e.g., a rotation or translation, that

may move a covering material of the stent graft out of alignment with a portion of

the sheath or out of alignment with the mouth of the aneurysm and/or align a

covering material with an opening of an adjacent vessel branch. The aligning

member and the stent graft can be arranged to resist an undesirable movement of

the stent graft before, during, and/or after expansion of the supporting structure.

For example, the aligning member may align a covering material of the stent graft

with the mouth of the aneurysm when the stent graft is in the first configuration

and then resist rotation and/or translational movement of the stent graft during



expansion of the supporting structure from the first configuration to the second

configuration. Advantageously, the aligning member can be arranged to resist

migration of the stent graft when the supporting structure is in the expanded

configuration.

The aligning member and the stent graft can be arranged so that the stent

graft follows the aligning member during expansion. For example, a portion of the

aligning member, such as an aligning member distal tip, may be positioned within

an aneurysm with a proximal portion of the aligning member slidably coupled with

an opening defined by a covering material of a stent graft. As the supporting

structure of the stent graft expands from a first configuration to a second

configuration, the covering material slides along the aligning member, either

moving into or maintaining alignment with the mouth of an aneurysm, so as to

position the covering material over the mouth of the aneurysm. Preferably, the

aligning member is arranged to prevent a misaligning movement of the stent graft

within the vessel of the patient during expansion of the supporting structure.

In certain aspects, the present disclosure provides a system for delivering a

stent graft useful for closing a mouth of an aneurysm in a vessel of a patient. The

system comprises a delivery member, a stent graft, and an aligning member. The

delivery member can comprise a sheath having a distal end region, a proximal end

region, and a sidewall extending between the distal and proximal end regions. The

sidewall defines a lumen extending along a length of the sheath and a side aperture

extending through the sidewall and communicating with the lumen. The stent graft

comprises a supporting structure and a covering material coupled to the supporting

structure. The stent graft can be positioned within the lumen of a sheath-type

delivery member or positioned along an outer surface of the delivery member (e.g.,

positioned around the delivery member). The supporting structure of the stent

graft is expandable between a first configuration arranged for delivering he stent

graft with the delivery member and a second configuration arranged for

deployment in a vessel. The aligning member can be arranged for slidable receipt

within the side aperture of the sheath and is coupled to the stent graft. The side

aperture can have a portion positioned proximally of the distal end region of the

sheath. Additionally or alternatively, the side aperture can comprise a slot that



extends along a length of the sheath. The slot can be tapered along a length from a

distal slot end to a proximal slot end. The aligning member can be arranged to

extend from the side aperture beyond the sidewall of the sheath so as to enter the

mouth of the aneurysm. The aligning member may also, or alternatively, be

arranged to align at least a portion of the delivery member with the mouth of the

aneurysm. In many instances, the aligning member is arranged to align the

covering material of the stent graft with the mouth of the aneurysm. The aligning

member can comprise a wire guide slidably coupled to the stent graft or can be

fixedly coupled to the supporting structure of the stent graft.

The present disclosure also provides a stent graft useful for closing a mouth

of an aneurysm. The stent graft comprises a supporting structure, a covering

material, and an aligning member. The supporting structure is preferably

expandable between a first configuration and a second configuration and defines a

lumen in the second configuration. The supporting structure also has a covering

material that extends along a length thereof and is sized and configured to close the

mouth of the aneurysm. The aligning member is fixedly coupled to and arranged

to extend away from the supporting structure. The aligning member can be

arranged to extend away from the supporting structure when the supporting

structure is in the first configuration. Alternatively or additionally, the aligning

member can be arranged to extend away from the supporting structure and the

lumen in the second configuration when the aligning member is aligned with an

opening in a vessel wall adjacent to the stent graft. The aligning member can be

arranged to prevent migration of the stent graft and/or can be arranged to align the

stent graft with the mouth of the aneurysm prior to expansion of the supporting

structure between the first and second configurations. The covering material can

comprise an opening arranged to slidably receive a wire guide, and the opening can

comprise separable, overlapping portions of the covering material.

The present disclosure also provides a device for deploying a stent within

the vasculature of a patient, comprising a sheath having a distal end region, a

proximal end region, and a sidewall extending between the distal and proximal end

regions. The sidewall defines a lumen extending along a length of the sheath and a

side aperture extending through the sidewall and communicating with the lumen.



The side aperture has a portion positioned proximally of the distal end region of

the sheath. The sheath is arranged to retain a stent for delivery within the

vasculature of the patient; and the side aperture is arranged to slidably receive an

aligning member. In some instances, the side aperture comprises a slot that

extends along a length of the sheath. Additionally, the slot can comprise a taper

along a length of the slot from a distal slot end to a proximal slot end. In many

embodiments, the side aperture and/or the lumen is arranged to slidably receive an

aligning member comprising a wire guide. In other instances, the side aperture can

be arranged to slidably receive an aligning member that is fixedly coupled to the

stent graft positioned within the lumen of the sheath.

In some arrangements, a system for delivering a stent graft useful for

closing a mouth of an aneurysm in a vessel of a patient comprises both an aligning

member slidably coupled to the stent graft and an aligning member fixedly coupled

to or integrally formed with the stent graft. For example, the stent graft may be

slidably coupled to a wire guide and have an atraumatic wire loop coupled to the

supporting structure of the stent graft.

The systems of the present disclosure may also include one or more trigger

wires that retain portions of the stent graft to the delivery member, such as a carrier

member. The trigger wire(s) are arranged for selective operation so that one or

more portions of the stent graft may be deployed from the stent graft delivery

member. For example, the trigger wire(s) may extend to retain one or more end

portions of the supporting structure to a carrier member by extending around a

portion of the supporting structure and/or capturing a portion of the supporting

structure between the trigger wire(s) and a surface of the carrier member.

Further forms, objects, features, aspects, benefits, advantages, and

embodiments of the present invention will become apparent from a detailed

description and drawings provided herewith.



BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a perspective view of a stent graft positioning device

positioned within a vessel with an aneurysm.

FIG. 2 illustrates a top plan view of the stent graft delivery device

illustrated in FIG. 1.

FIG. 3 illustrates a partial cross-sectional view of a stent graft delivery

device.

FIG. 4 illustrates a side-elevational view of an exemplary stent graft with

an aligning member.

FIG. 5 illustrates the exemplary stent graft of FIG. 4 positioned within a

delivery sheath.

FIG. 6 illustrates another embodiment of a stent graft positioned within a

delivery sheath with a wire guide extending therethrough.

FIG. 7a illustrates a top plan view of a covering material of a stent graft.

FIG. 7b illustrates a side, cross-sectional view of the embodiment of FIG.

7a.

FIG. 8a illustrates a cross-sectional view of a portion of a delivery system

having stent graft preloaded within a peel-away sheath and inserted into a delivery

sheath.

FIG. 8b illustrates a top view of a sheath.

FIG. 8c illustrates a cross-sectional view of a sheath.

FIG. 9a illustrates a perspective view of a supporting structure for a stent

graft.

FIG. 9b illustrates a top plan view of the embodiment illustrated in FIG. 9a.

FIG. 9c illustrates the supporting structure of FIG. 9a with a covering

material, so as to form a stent graft.

FIG. 9d illustrates a perspective view of an alternative embodiment of the

stent graft illustrated in FIGs. 9a-9c, the stent graft further comprising an aligning

member.

FIG. 10 illustrates a perspective view of another stent graft arrangement.

FIG. 11a illustrates a perspective view of another stent graft embodiment.



FIG. 1lb illustrates a top plan view of the embodiment illustrated in FIG.

11a.

FIG. 12a illustrates a perspective view of a stent graft embodiment having

an aligning member attached thereto.

FIG. 12b illustrates a top plan view of the embodiment illustrated in FIG.

12a.

FIG. 13 illustrates an embodiment of a stent graft comprising an aligning

member.

FIG. 14 illustrates the embodiment of FIG. 13 positioned within the

vasculature of a patient and blocking the mouth of an opening of an aneurysm.

FIGs. 15a, 15b, 15c, 15d, 15e and 15f illustrate a method of forming a

supporting structure for an exemplary stent graft.

FIG. 16 illustrates a top plan view of the exemplary stent graft formed in

FIGs. 15a-15f.

FIG. 1 illustrates a perspective view of another exemplary stent graft.

FIG. 18 illustrates a perspective view of the embodiment illustrated in FIG.

17 further comprising an aligning member.

FIG. 19 illustrates a perspective view of the stent graft embodiment

illustrated in FIG. 17 with a wire guide extending through the covering material.

FIG. 20 illustrates a perspective view of the exemplary stent graft illustrated

in FIG. 18 positioned on a carrier member for delivery within the vasculature of

patient.



DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

For the purpose of promoting an understanding of the principles of the

invention, reference will now be made to the embodiments illustrated in the

drawings and specific language will be used to describe the same. It will

nevertheless be understood that no limitation of the scope of the invention is

thereby intended. Any alterations and further modifications in the described

embodiments, and any further applications of the principles of the invention as

described herein are contemplated as would normally occur to one skilled in the art

to which the invention relates.

With respect to the specification and claims, it should be noted that the

singular forms "a", "an", "the", and the like include plural referents unless

expressly discussed otherwise. As an illustration, references to "a device" or "the

device" include one or more of such devices and equivalents thereof. It also should

be noted that directional terms, such as "up", "down", "top", "bottom", and the

like, are used herein solely for the convenience of the reader in order to aid in the

reader's understanding of the illustrated embodiments, and it is not the intent that

the use of these directional terms in any manner limit the described, illustrated,

and/or claimed features to a specific direction and/or orientation.

The disclosed embodiments and variations thereof may be used to deliver at

least one endoluminal prosthesis, such as a stent graft, to a location within the

vasculature of a human and/or a veterinary patient. In particular, devices, systems,

and methods for deploying a stent graft useful for closing a mouth of an aneurysm

are disclosed. For simplicity, the following embodiments are discussed with

reference to particular vessels in the body of a human patient; however, it is not

intended that the present disclosure be limited to such.

Figure 1 illustrates a stent graft delivery device 100 comprising a sheath

102 having a distal end region 104, a proximal end region 106 and a sidewall 108.

Sidewall 108 defines a lumen 113 arranged to receive and retain a stent graft

therein for advancement through a vessel 1 of a patient to a target location.

Device 100 may be arranged for positioning proximate an opening in a

vessel wall 3, such as aneurysm 10, of a patient's vasculature. Openings such as



aneurysm 10 can comprise an aneurismal sac 12, a neck 14 and a mouth 16. It

should be appreciated that devices and methods of the present disclosure may be

used to block the opening, such as mouth 16, of an aneurysm 10 with or without a

neck 14.

Sidewall 108 of sheath 102 comprises an inner surface 110 and an outer

surface 112. Inner surface 110 defines lumen 113 that extends along a length of

sheath 102. Preferably, in some instances, sidewall 108 defines one or more side

apertures, such as a slot 114, that communicate with lumen 113.

In some embodiments, slot 114 has a distal slot end 116 and a proximal slot

end 118 and may taper along a length of slot 114, such as tapering from a wide

configuration to a narrow configuration from distal slot end 116 towards proximal

slot end 118.

In many instances, the side aperture defined by sidewall 108, such as slot

114, is arranged to receive an aligning member 130, such as a wire guide 132,

arranged to align the sheath 102 with the aneurysm 10. For example, wire guide

132 may extend through the vasculature of the patient towards aneurysm 10 and

the distal tip of wire guide 132 positioned within aneurismal sac 12. Sheath 102

may then be advanced over wire guide 132, with wire guide 132 slidably extending

through lumen 113. As sheath 102 is advanced over wire guide 132, the slot 114

of sidewall 108 receives wire guide 132. As sheath 102 is advanced so as to

positioned wire guide 132 near proximal slot end 118, the angle between wire

guide 132 and the longitudinal axis of the distal end region 104 of sheath 102

increases, and sheath 102 rotates into an orientation in which slot 114 opens

towards the mouth 16 of aneurysm 10. Advantageously, in some embodiments,

sheath 102 will automatically rotate to align a side aperture, such as slot 114, with

mouth 16 of aneurysm 10 as sheath 102 is advanced over wire guide 132.

Moving on to figure 3, device 100 can comprise a pushing member 140

arranged to push a stent graft 200 comprising at least a supporting structure 202

from within the lumen 113 defined by inner surface 110 of sidewall 108. Pushing

member 140 comprises pushing portions 142 arranged to contact stent graft 200

and push stent graft 200 through and/or from lumen 113. Pushing member 140

may comprise a catheter that is slidably receivable within lumen 113 and advanced



over wire guide 132. Alternatively, pushing member 140 may comprise pushing

portions that are coupled to wire guide 132. The pushing member is arranged so

that stent graft 200 may be pushed out of lumen 113 so as to expand from an initial

configuration to a deployed, expanded configuration within the vasculature of the

patient. The pushing member can also be arranged for pushing a stent graft

through lumen 113 along the length of sheath 102.

Figures 4 and 5 illustrate another embodiment of a stent graft 300

comprising a supporting structure 302 and a covering material 304 extending

across a surface of supporting structure 302. Stent graft 300 can also comprise an

aligning member 130, such as loop 306. Loop 306 can be formed by a wire 308

having a distal portion 310, a proximal portion 312 and a central portion 314

extending between the distal portion 310 and proximal portion 312. Distal portion

310 and proximal portion 312 of wire 308 are fixedly coupled to supporting

structure 302 of the stent graft 300, and central portion 314 forms an atraumatic

loop 306 arranged for positioning within a portion of an aneurysm 10.

When stent graft 300 is positioned within lumen 113 of a sheath 102,

aligning member 130, such as atraumatic loop 306, can extend from a side aperture

such as slot 114 of sheath 102. Advantageously, aligning member 130 may be

arranged for positioning within mouth 16 of aneurysm 10 so that a portion of stent

graft 300 aligns with aneurysm 10 prior to deployment of stent graft 300 from

within lumen 113 of sheath 102. For example, in embodiments in which

atraumatic loop 306 is positioned over covering material 304, atraumatic loop will

extend within mouth 16 of aneurysm 10 and align covering material 304 with

mouth 16 so that when stent graft 300 is deployed, covering material 304 extends

across and seals mouth 16.

As can be seen in figure 5, some arrangements are free of a pushing

member 140. For example, sidewall 108 may have an edge 120 positioned at the

proximal slot end 118. Edge 120 may be arranged to contact portions of an

aligning member 130 such as atraumatic loop 306, so as to prevent stent graft 300

from migrating proximally within lumen 113 of sheath 102 during advancement of

device 100 through the vasculature of a patient. In some instances, portions of

sidewall 108 such as edge 120, wedge between the proximal portion 312 and



central portion 314 of wire 308 so as to keep atraumatic loop 306 from collapsing

and/or moving in a proximal direction. When stent graft 300 is in the desired

position within the vasculature of the patient (i.e., when loop 306 is within the

target aneurysm), stent graft 300 may be deployed by withdrawing sheath 102 in a

proximal direction. Alternatively or additionally, a trigger wire and/or splittable

sheath may be used to secure stent graft 300 to the distal end region of sheath 102

and removed or disconnected from stent graft 300 prior to or during deployment of

stent graft 300.

Advantageously, aligning member 130, such as loop 306, can be arranged

to extend into the mouth 16 of the aneurysm 10 when in alignment. For example,

when loop 306 aligns with the mouth 16 of the aneurysm 10, loop 306 can extend,

such as into the configuration illustrated in figure 5, into the aneurysm 10 and

provide a tactile response (e.g., a greater resistance to movement in one or more

directions) to indicate to the medical professional that loop 306 is aligned with an

opening in the vessel wall. Alternatively or additionally, loop 306 may be

visualized, such as by X-ray, so that a medical professional may see that loop 306

has extended into the aneurysm and is therefore aligning with an opening in the

wall of the patient's vessel.

Figure 6 illustrates another embodiment of a device 100 having a stent graft

200 positioned within a lumen 113 of a sheath 102. As illustrated, the aligning

member 130 can comprise a wire guide 132 that extends through lumen 113 and a

side portion of stent graft 200. In some instances, device 100 further comprises a

wire guide diverting member 400 positioned within lumen 113 of sheath 102.

Wire guide diverting member 400 comprising a pusher 402 having a pushing

surface 404 and an inner surface 412 that defines a lumen 414 for receiving wire

guide 132. Wire guide diverting member 400 comprises an arcuate surface 416

arranged to divert portions of wire guide 132 through a side of stent graft 200. As

discussed above, sheath 102 can be advanced over wire guide 132 until the side

aperture is positioned adjacent the aneurysm, and stent graft 200 can be deployed

from lumen 414 by pushing stent graft 200 with pusher 402, withdrawing sheath

102 from around stent graft 200, or a combination of pushing stent graft 200 with

pusher 402 and withdrawing sheath 102.



Figures 7a and 7b illustrate one arrangement of covering material 500

comprising a first portion 502 and second portion 504 overlapping along a seam so

as to form an opening arranged to receive an aligning member 130, such as wire

guide 132. For example, first portion 502 may comprise a first overlapping edge

portion 506 that overlaps a second overlapping edge portion 508 of second portion

504. First overlapping edge portion 506 and second overlapping edge portion 508

cooperate to form a collapsible opening 510 arranged to receive wire guide 132.

Figure 8a illustrates a portion of delivery system that is capable of

delivering a stent graft, such as one of the exemplary stent grafts or delivery

systems illustrated herein. As illustrated, stent graft 200 may be positioned within

a peel-away sheath 800 that comprises a first portion 802 and a second portion 804.

The first and second portions 802, 804 are separable (e.g., splittable) from one

another so as to expose the stent graft. Preferably, peel-away sheath 800 retains

stent graft 200 at the end of a pusher 810, and peel-away sheath 800 is sized and

configured for insertion into the proximal opening of lumen 113 of sheath 102.

After insertion of peel-away sheath 800, stent graft 200, and the distal end of

pusher 810 into lumen 113, the first and second portions 802, 804 of peel-away

sheath 800 may be separated from one another and removed from lumen 113.

Pusher 810 may then be used to push stent graft 200 through lumen 113 and to the

target location within the body of the patient. Additionally, stent graft 200 could

be advanced over a wire guide.

Figure 8b illustrates a sheath having an external marker 820 positioned

along the proximal end of the sheath, such as on a handle of the sheath. External

marker 820 is aligned with a side aperture, such as slot 114, that is positioned at

the distal end region of the sheath. External marker therefore allows a medical

professional to know the orientation of the side aperture when the distal end region

of the sheath is positioned within the body of a patient.

Figure 8c illustrates a cross-sectional view of a sheath having a groove 830

arranged to receive an aligning member. Groove 830 preferably aligns with and/or

terminates at a side aperture (e.g., slot 114) in the distal end region of the sheath.

Additionally, groove 830 can align with an external marker, such as external

marker 820, positioned on the handle and/or proximal end region of the sheath. As



a stent graft is advanced through lumen 113 of the sheath, the aligning member that

is coupled to (e.g., slidably or fixedly coupled) or integrally formed with the stent

graft, tracks groove 830 and prevents rotation of the stent graft within lumen 113.

This arrangement can therefore maintain alignment of the stent graft with the

sheath during advancement of the stent graft through the lumen of the sheath.

Figures 9a, 9b and 9c illustrate a frame or supporting structure 700 of a

stent graft suitable for closing an opening of an aneurysm. In some instances,

supporting structure 700 comprises an elongate member such as a single,

continuous wire portion that is bent into an expandable configuration. For

example, an elongate member may be bent so as to form a plurality of struts, such

as struts 702, 704, 706, 708, 710, 712, 714 and 716, with the struts connected by

bends 718, 720, 722 and 724. Adjacent bends can be connected at bend junctions

726, 728. Preferably, supporting structure 700 is arranged to self-expand when

released from within a lumen 113 of a sheath 102.

Figure 9c illustrates the supporting structure 700 having a covering material

750 extending across a portion thereof. For example, covering material 750 may

extend along struts 702, 704, 706 and 708 and between bends 718, 720 so that the

covering material forms a covering across a top portion of supporting structure

700.

Figure 9d illustrates a supporting structure 700 having an aligning member

130 integrally formed or attached thereto. For example, aligning member 130 may

comprise a wire 760 extending from bend 718 to bend 720 and forming atraumatic

loop across a central portion thereof. Figure 9d also illustrates that covering

material 750 may be attached to portions of supporting structure 700, such as

struts, by one or more sutures 770.

Figure 10 illustrates a stent graft arrangement in which the supporting

structure is constructed of a single, continuous wire and is arranged so that a path

extending from the area within the stent graft through the patch is free of struts.

For example, the stent graft may comprise a supporting structure 800 having a

covering material 850 extending across a portion thereof. Covering material 850

may define a closable opening 852 (e.g., a slit) arranged to receive a wire guide.

For example, supporting structure 800 and covering material 850 may be arranged



for sliding advancement over a portion of a wire guide positioned within slit 852.

In some exemplary methods of deploying a stent graft, a supporting structure and

covering material may be advanced over a wire guide that has a portion positioned

within an aneurysm or vessel target for closure. The closable opening in the

covering material may be similar or the same as that illustrated and described with

respect to figures 7a and 7b and elsewhere in this application.

Figures 11a and 1lb illustrate another embodiment of a stent graft 900

comprising supporting structure 902 and a covering material 904. Stent graft 900

has a greater resistance to compression along a longitudinal axis than the

embodiment illustrated in figures 9a-9c and maintains the same device length

before and after expansion. As illustrated in figures 11a and 1lb, supporting

structure 902 of stent graft 900 comprises struts 906, 908, 910 and 912 forming a

z-stent arrangement at one end of the stent graft 900 and struts 914, 916, 918 and

920 forming a second z-stent arrangement at an opposing end of the stent graft

900. As described with regards to the supporting structure embodiments described

above, portions of supporting structure 902 may be formed from one or more

elongate members. For example, a single elongate member may be bent at bends

930 and/or 932. Similarly, a single elongate member may form the z-stent

arrangement at the opposing end, being bent at bends 934, 936. The two z-stents

of supporting structure 902 may be coupled to one another by a top strut 922 and a

bottom strut 924, coupling first and second z-stents at junctions 940 and 944 along

a top portion, and junctions 942, 946 along a bottom portion of the stent graft 900.

Top and bottom struts 922 and 924 prevent the stent graft from changing length

before and after deployment.

Figures 12a and 12b illustrate a variation of the stent graft 900 illustrated in

figures 11a and 1lb. In figures 12a and 12b, top strut 922 of stent graft 900 forms

an atraumatic loop 950 arranged to function as the aligning member 130 for stent

graft 900. Like bottom strut 924 in the above embodiment, bottom strut 924

prevents the stent graft from changing length before and after deployment.

Additionally, covering material 904 may define a slit, such as one of those

illustrated and described in figures 7a, 7b, and 10. The slit can be arranged to

receive a wire guide and allow the slidable movement of the covering material over



the wire guide so that the covering material may be placed over the opening of a

target aneurysm in which a distal portion of the wire guide is positioned.

Figures 13 and 14 illustrate another embodiment of stent graft 900

comprising an aligning member. In this embodiment, aligning member 130

comprises top strut 922 bent into a triangular configuration. Figure 14 illustrates a

stent-graft, such as the embodiment of figure 13, positioned within a vessel of a

patient, with the aligning member 130 extending into the aneurysm and aligning

the covering material 904 with the mouth of the aneurysm so as to at least partially

occlude and/or close the mouth of the aneurysm. Advantageously, the covering

material of the stent graft can sufficiently resist blood flow into the aneurysm so as

to decrease the pressure within the aneurysm and/or prevent blood flow into the

aneurysm.

As will be appreciated by those of ordinary skill in the art, an aligning

member may be positioned radially outward and/or radially inward of the covering

material of the stent graft. For example, the end portions of the top strut 922 may

be positioned radially inward (e.g., underneath) of the covering material with the

central portion of the top strut 922, such as the atraumatic loop 950, extending

through an opening in the covering material so as to have a portion that is

positioned radially outward (e.g., above) of the outer surface of the covering

material. In some embodiments, the aligning member may be positioned

substantially underneath or substantially above the covering material.

Figures 15a-15f illustrate one method of forming a frame for a stent graft

suitable for closing the mouth of an aneurysm. In figure 15a, frame 1100

comprises a distal end region 1102, a proximal end region 1104 and a central

region 1106 extending between distal end region 1102 and proximal end region

1104. To form an atraumatic loop 1108 suitable to function as an aligning member

130, distal end region 1102 of frame 1100 is bent upwards towards proximal end

region 1104, as illustrated in figure 15b. As distal end region 1102 is bent towards

proximal end region 1104, central region 1106 forms a loop arrangement, shown in

figures 15c-15d, which is closed upon completion of a full rotation by distal end

region 1102 around central region 1106. figure 16 illustrates a top plan view of

frame 1100 formed using the method illustrated in figures 15a-15f.



Figures 17-20 illustrate additional embodiments of a stent graft 1200

arranged for closing the mouth of an aneurysm. Stent graft 1200 can comprise a

distal end region 1202, a proximal end region 1204, and a central region 1206

extending between distal end region 1202 and proximal end region 1204.

Positioned at distal end region 1202 is wire member 1208 forming a loop

configuration that defines an opening 1210 arranged to permit unobstructed flow of

fluid through the lumen of a vessel when stent graft 1200 is deployed.

Alternatively or additionally, opening 1210 defined by the loop configuration can

be arranged to receive a carrier member for delivery of stent graft 1200. Similarly,

positioned at proximal end region 1204 is a wire member 1212 forming a loop

configuration defining an opening 1214 similar to that of wire member 1208 and

opening 1210. Central region 1206 of stent graft 1200 comprises struts 1216,

1218, 1220 and 122 arranged to extend a covering material 1250 across central

region 1206 of stent graft 1200.

In some instances, stent graft 1200 comprises a wire member 1228

extending from distal end region 1202 to proximal end region 1204 and forming an

atraumatic loop 1230 in central region 1206. In some embodiments, it is preferred

that the atraumatic loop 1230 formed by wire member 1228 is positioned over

covering material 1250, so that the atraumatic loop 1230 of wire member 1228 can

serve as an aligning member 130 to align covering material 1250 with the mouth of

an aneurysm. Alternatively or additionally, stent graft 1200 may use a wire guide

132 as an aligning member 130, the wire guide 132 extending through an opening

defined by covering material 1250 and into an aneurysm so as to align covering

material 1250 of stent graft 1200 with the mouth of the aneurysm (illustrated in

figure 19).

Figure 20 illustrates an exemplary arrangement in which a stent graft, such

as stent graft 1200, is positioned on a carrier member 1270 arranged for delivering

stent graft 1200 to a target location within the body of a patient. For example,

carrier member 1270 may comprise an elongate body such as a catheter arranged

for positioning through openings 1210 and 1214 defined by wire members 1208

and 1212 of stent graft 1200. In some instances, carrier member 1270 includes a

distal trigger wire 1272 coupled to wire member 1208 near the distal end region



1202 of the stent graft 1200. Similarly, carrier member 1270 may include a

proximal trigger wire 1274 coupled to wire member 1212 at proximal end region

1204 of stent graft 1200 so that stent graft 1200 may be stretched along a

longitudinal axis by trigger wires 1272 and 1274 to decrease the profile of stent

graft 1200. As will be appreciated by those of ordinary skill in the art, carrier

member 1270 may comprise one or more trigger wire lumens 1276 arranged to

receive one or more of the trigger wires 1272, 1274 for operation of one or more of

the trigger wires 1272, 1274 at the proximal end of the carrier member 1270

located outside the body of the patient of carrier member 1270.

While at least one embodiment has been illustrated and described in detail

in the drawings and foregoing description, the same is to be considered as

illustrative and not restrictive in character, it being understood that the preferred

embodiment has been shown and described and that all changes, equivalents, and

modifications that come within the spirit of the inventions defined by following

claims are desired to be protected. It will be evident from the specification that

aspects or features discussed in one context or embodiment will be applicable in

other contexts or embodiments. All publications, patents, and patent applications

cited in this specification are herein incorporated by reference as if each individual

publication, patent, or patent application were specifically and individually

indicated to be incorporated by reference and set forth in its entirety herein.

The following numbered clauses set out specific embodiments that may be

useful in understanding the present invention:

1. A system for delivering a stent graft useful for closing a mouth of an

aneurysm in a vessel of a patient, comprising:

a delivery member, a stent graft, and an aligning member;

said stent graft having a supporting structure expandable between a first

configuration arranged for delivery of said stent graft with the delivery member

and a second configuration arranged for deployment in a vessel;

said stent graft having a covering material extending along a portion of said

stent graft; and

said aligning member coupled to said stent graft and extending from an

area of said stent graft covered by said covering material.



2 . The system of clause 1, wherein:

said delivery member comprises a sheath having a distal end region, a

proximal end region, and a sidewall extending between said distal and proximal

end regions;

said sidewall defining a lumen extending along a length of said sheath and

a side aperture extending through said sidewall and communicating with said

lumen;

said side aperture arranged to slidably receive said aligning member; and

said stent graft slidably positioned within said lumen.

3 . The system of clause 2, wherein:

said side aperture having a portion positioned proximally of said distal end

region of said sheath.

4 . The system of clause 3, wherein:

said side aperture comprises a slot extending along a length of said sheath.

5 . The system of clause 4, wherein:

said slot comprises a distal slot end and a proximal slot end and tapers

along a length of said slot from said distal slot end to said proximal slot end.

6 . The system of any one of clauses 3-5, wherein:

said aligning member is arranged to extend from said side aperture beyond

said sidewall of said sheath so as to enter the mouth of the aneurysm.

7 . The system of clause 1, wherein:

said stent graft is positioned around said delivery member.

8. The system of any preceding clause, wherein:

said covering material extends across only a portion of said supporting

structure.



9 . The system of any preceding clause, wherein:

said aligning member is arranged to align at least a portion of said delivery

member with the mouth of the aneurysm.

10. The system of any preceding clause, wherein:

said stent graft is positioned on said delivery member in a predetermined

alignment.

11. The system of any preceding clause, wherein:

said aligning member is arranged to align at least a portion of said stent

graft with the mouth of the aneurysm.

12. The system of any preceding clause, wherein:

said aligning member is arranged to align said covering material of said

stent graft with the mouth of the aneurysm.

13. The system of any one of clauses 3-6 or any one of clauses 8-1 1 when

dependent thereof, wherein:

said covering material of said stent graft is aligned with said side aperture

of said sheath when said stent graft is positioned within said lumen.

14. The system of any preceding clause, wherein:

said aligning member and said stent graft are slidably coupled so that said

stent graft can slide along a length of said aligning member.

15. The system of any preceding clause, wherein:

said aligning member and said stent graft are coupled so that said stent graft

follows said aligning member when said stent graft expands between said first and

second configurations.

16. The system of any preceding clause, wherein:



said stent graft has the same length in said first configuration and said

second configuration.

17. The system of any preceding clause, wherein:

said aligning member comprises a wire guide slidably extending through a

portion of said stent graft.

18. The system of clause 17, wherein:

said aligning member extends through an opening in said covering material.

19. The system of clause 18, wherein:

said opening comprises separable, overlapping portions of said covering

material.

20. The system of any one of clauses 17-19, wherein:

said delivery member and said wire guide are arranged to rotate at least a

portion of said delivery member within the vessel of the patient so as to align said

covering material of said stent graft with the mouth of the aneurysm.

21. The system of any one of clauses 1-13, wherein:

said aligning member is fixedly coupled to said stent graft and is arranged

to extend away from said stent graft.

22. The system of clause 21, wherein:

said aligning member is coupled to said supporting structure.

23. The system of any one of clauses 21-22, wherein:

said aligning member comprises a wire.

24. The system of clause 23, wherein:

said wire forms an atraumatic loop.



25. The system of any one of clauses 21-24, wherein:

said aligning member is self-extending.

26. The system of any preceding clause, wherein:

said aligning member is arranged to prevent a misaligning movement of

said stent graft within the vessel of the patient while said supporting structure

expands into said second configuration.

27. A stent graft useful for closing a mouth of an aneurysm, comprising:

a supporting structure, a covering material, and an aligning member;

said supporting structure expandable between a first configuration and a

second configuration;

said supporting structure defining a lumen in said second configuration and

having said covering material extending along a length thereof and sized and

configured to close the mouth of the aneurysm; and

said aligning member fixedly coupled to said supporting structure, said

aligning member arranged to extend away from said supporting structure.

28. The stent graft of clause 27, wherein:

said aligning member is arranged to extend away from said supporting

structure in said first configuration.

29. The stent graft of clause 27, wherein:

said aligning member is arranged to extend away from said supporting

structure and said lumen in said second configuration when said aligning member

is aligned with an opening in a vessel wall adjacent to the stent graft.

30. The stent graft of any one of clauses 27-29, wherein:

said aligning member comprises a wire.

31. The stent graft of clause 30, wherein:

said wire forms an atraumatic loop.



32. The stent graft of any one of clauses 27-3 1, wherein:

said aligning member is self-extending.

33. The stent graft of any one of clauses 27-32, wherein:

said aligning member is arranged to align said stent graft with the mouth of

the aneurysm prior to expansion of said supporting structure between said first and

second configurations.

34. The stent graft of any one of clauses 27-34, wherein:

said aligning member is arranged to maintain alignment during expansion

of said supporting structure between said first and second configurations.

35. The stent graft of any one of clauses 27-34, further comprising:

a splitable sheath retaining said stent graft in said first configuration.

36. The stent graft of any one of clauses 27-35, wherein:

said covering material comprises an opening arranged to slidably receive a

wire guide.

37. The stent graft of clause 36, wherein:

said opening comprises separable, overlapping portions of said covering

material.

38. A device for deploying a stent within the vasculature of a patient,

comprising:

a sheath having a distal end region, a proximal end region, and a sidewall

extending between said distal and proximal end regions;

said sidewall defining a lumen extending along a length of said sheath and

a side aperture extending through said sidewall and communicating with said

lumen;



said side aperture having a portion positioned proximally of said distal end

region of said sheath;

wherein said sheath is arranged to retain a stent for delivery within the

vasculature of the patient; and

wherein said side aperture is arranged to slidably receive an aligning

member.

39. The device clause 38, wherein:

said side aperture comprises a slot extending along a length of said sheath.

40. The device of clause 39, wherein:

said slot comprises a distal slot end and a proximal slot end and tapers

along a length of said slot from said distal slot end to said proximal slot end.

4 1. The device of any one of clauses 38-40, wherein:

said lumen is arranged to retain the stent.

42. The device of any one of clauses 38-41, wherein:

said side aperture is arranged to slidably receive an aligning member

comprising a wire guide.

43. The device of any one of clauses 38-42, wherein:

said lumen is arranged to slidably receive an aligning member comprising a

wire guide.

44. The device of any one of clauses 38-41, wherein:

said side aperture is arranged to slidably receive an aligning member

fixedly coupled to a stent graft positioned within said lumen.

45. The device of any one of clauses 38-41 and 44, wherein:

said side aperture is arranged to slidably receive an aligning member

comprising a wire fixedly coupled to a stent graft positioned with said lumen.



46. The device of any one of clauses 38-45, wherein:

said portion of said sheath comprising said side aperture is rotatably

coupled to said proximal end of said sheath.

47. The device of any one of clauses 38-46, wherein:

said side aperture is arranged to slidably receive an aligning member

extending in a direction transverse to said sheath.



CLAIMS

1. A system for delivering a stent graft useful for closing a mouth of an

aneurysm in a vessel of a patient, comprising:

a delivery member, a stent graft, and an aligning member;

said stent graft having a supporting structure expandable between a first

configuration arranged for delivery of said stent graft with the delivery member

and a second configuration arranged for deployment in a vessel;

said stent graft having a covering material extending along a portion of said

stent graft; and

said aligning member coupled to said stent graft and extending from an

area of said stent graft covered by said covering material.

2 . The system of claim 1, wherein:

said delivery member comprises a sheath having a distal end region, a

proximal end region, and a sidewall extending between said distal and proximal

end regions;

said sidewall defining a lumen extending along a length of said sheath and

a side aperture extending through said sidewall and communicating with said

lumen;

said side aperture arranged to slidably receive said aligning member; and

said stent graft slidably positioned within said lumen.

3 . The system of claim 2, wherein:

said side aperture having a portion positioned proximally of said distal end

region of said sheath.

4 . The system of claim 3, wherein:

said side aperture comprises a slot extending along a length of said sheath.

5 . The system of claim 4, wherein:

said slot comprises a distal slot end and a proximal slot end and tapers

along a length of said slot from said distal slot end to said proximal slot end.



6 . The system of any one of claims 3-5, wherein:

said aligning member is arranged to extend from said side aperture beyond

said sidewall of said sheath so as to enter the mouth of the aneurysm.

7 . The system of claim 1, wherein:

said stent graft is positioned around said delivery member.

8. The system of any preceding claim, wherein:

said covering material extends across only a portion of said supporting

structure.

9 . The system of any preceding claim, wherein:

said aligning member is arranged to align at least a portion of said delivery

member with the mouth of the aneurysm.

10. The system of any preceding claim, wherein:

said stent graft is positioned on said delivery member in a predetermined

alignment.

11. The system of any preceding claim, wherein:

said aligning member is arranged to align at least a portion of said stent

graft with the mouth of the aneurysm.

12. The system of any preceding claim, wherein:

said aligning member is arranged to align said covering material of said

stent graft with the mouth of the aneurysm.

13. The system of any one of claims 3-6 or any one of claims 8-1 1 when

dependent thereof, wherein:

said covering material of said stent graft is aligned with said side aperture

of said sheath when said stent graft is positioned within said lumen.



14. The system of any preceding claim, wherein:

said aligning member and said stent graft are slidably coupled so that said

stent graft can slide along a length of said aligning member.

15. The system of any preceding claim, wherein:

said aligning member and said stent graft are coupled so that said stent graft

follows said aligning member when said stent graft expands between said first and

second configurations.

16. The system of any preceding claim, wherein:

said stent graft has the same length in said first configuration and said

second configuration.

17. The system of any preceding claim, wherein:

said aligning member comprises a wire guide slidably extending through a

portion of said stent graft.

18. The system of claim 17, wherein:

said aligning member extends through an opening in said covering material.

19. The system of claim 18, wherein:

said opening comprises separable, overlapping portions of said covering

material.

20. The system of any one of claims 17-19, wherein:

said delivery member and said wire guide are arranged to rotate at least a

portion of said delivery member within the vessel of the patient so as to align said

covering material of said stent graft with the mouth of the aneurysm.



21. The system of any one of claims 1-13, wherein:

said aligning member is fixedly coupled to said stent graft and is arranged

to extend away from said stent graft.

The system of claim 21, wherein:

said aligning member is coupled to said supporting structure.

The system of any one of claims 21-22, wherein:

said aligning member comprises a wire.

The system of claim 23, wherein:

said wire forms an atraumatic loop.

The system of any one of claims 21-24, wherein:

said aligning member is self-extending.

26. The system of any preceding claim, wherein:

said aligning member is arranged to prevent a misaligning movement of

said stent graft within the vessel of the patient while said supporting structure

expands into said second configuration.

27. A stent graft useful for closing a mouth of an aneurysm, comprising:

a supporting structure, a covering material, and an aligning member;

said supporting structure expandable between a first configuration and a

second configuration;

said supporting structure defining a lumen in said second configuration and

having said covering material extending along a length thereof and sized and

configured to close the mouth of the aneurysm; and

said aligning member fixedly coupled to said supporting structure, said

aligning member arranged to extend away from said supporting structure.

28. The stent graft of claim 27, wherein:



said aligning member is arranged to extend away from said supporting

structure in said first configuration.

29. The stent graft of claim 27, wherein:

said aligning member is arranged to extend away from said supporting

structure and said lumen in said second configuration when said aligning member

is aligned with an opening in a vessel wall adjacent to the stent graft.

30. The stent graft of any one of claims 27-29, wherein:

said aligning member comprises a wire.

31. The stent graft of claim 30, wherein:

said wire forms an atraumatic loop.

32. The stent graft of any one of claims 27-3 1, wherein:

said aligning member is self-extending.

33. The stent graft of any one of claims 27-32, wherein:

said aligning member is arranged to align said stent graft with the mouth of

the aneurysm prior to expansion of said supporting structure between said first and

second configurations.

34. The stent graft of any one of claims 27-34, wherein:

said aligning member is arranged to maintain alignment during expansion

of said supporting structure between said first and second configurations.

35. The stent graft of any one of claims 27-34, further comprising:

a splitable sheath retaining said stent graft in said first configuration.

36. The stent graft of any one of claims 27-35, wherein:

said covering material comprises an opening arranged to slidably receive a

wire guide.



37. The stent graft of claim 36, wherein:

said opening comprises separable, overlapping portions of said covering

material.

38. A device for deploying a stent within the vasculature of a patient,

comprising:

a sheath having a distal end region, a proximal end region, and a sidewall

extending between said distal and proximal end regions;

said sidewall defining a lumen extending along a length of said sheath and

a side aperture extending through said sidewall and communicating with said

lumen;

said side aperture having a portion positioned proximally of said distal end

region of said sheath;

wherein said sheath is arranged to retain a stent for delivery within the

vasculature of the patient; and

wherein said side aperture is arranged to slidably receive an aligning

member.

39. The device claim 38, wherein:

said side aperture comprises a slot extending along a length of said sheath.

40. The device of claim 39, wherein:

said slot comprises a distal slot end and a proximal slot end and tapers

along a length of said slot from said distal slot end to said proximal slot end.

4 1. The device of any one of claims 38-40, wherein:

said lumen is arranged to retain the stent.

42. The device of any one of claims 38-41, wherein:

said side aperture is arranged to slidably receive an aligning member

comprising a wire guide.



43. The device of any one of claims 38-42, wherein:

said lumen is arranged to slidably receive an aligning member comprising a

wire guide.

44. The device of any one of claims 38-41, wherein:

said side aperture is arranged to slidably receive an aligning member

fixedly coupled to a stent graft positioned within said lumen.

45. The device of any one of claims 38-41 and 44, wherein:

said side aperture is arranged to slidably receive an aligning member

comprising a wire fixedly coupled to a stent graft positioned with said lumen.

46. The device of any one of claims 38-45, wherein:

said portion of said sheath comprising said side aperture is rotatably

coupled to said proximal end of said sheath.

47. The device of any one of claims 38-46, wherein:

said side aperture is arranged to slidably receive an aligning member

extending in a direction transverse to said sheath.
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Thi s Internati onal Searchi ng Authori t y found mul t i pl e (groups of)
i nventi ons i n thi s i nternati onal appl i cati on , as fol l ows :

1. cl aims : 1-20, 26, 38-43 , 46, 47

Cl aims that coul d be searched together

1. 1. cl aims : 1-18, 20, 26, 38-43 , 47

A system for del i veri ng a stent compri si ng a sheath , sai d
sheath compri si ng a si dewal l defi ni ng a l umen a si de
aperture extendi ng through sai d si dewal l and communi cati ng
wi t h sai d l umen sai d si de aperture havi ng a porti on
posi t i oned proximal l y of sai d di stal end regi on of sai d
sheath , sai d si de aperture compri si ng a sl ot extendi ng al ong
a l ength of sai d sheath ;
the sl ot further compri si ng a di stal sl ot end and a proximal
sl ot end and taperi ng al ong a l ength of sai d sl ot from sai d
di stal sl ot end t o sai d proximal sl ot end;
sol v i ng the probl em of faci l i tati ng the capture a gui de wi r e
i nto the sl ot.

1. 2 . cl aim: 19

A system for del i veri ng a stent graft compri si ng: a del i very
member, a stent graft, and an al i gni ng member; sai d stent
graft havi ng a supporti ng structure and a coveri ng materi al
extendi ng al ong a porti on of sai d stent graft; sai d al i gni ng
member coupl ed t o sai d stent graft and extendi ng from an
area of sai d stent graft covered by sai d coveri ng materi al ,
sai d al i gni ng member extendi ng through an openi ng i n sai d
coveri ng materi al ;
sai d openi ng further compri si ng separabl e , overl appi ng
porti ons of sai d coveri ng materi al ;
sol v i ng the probl em of provi di ng a compl ete cl osure of the
aneurysm mouth once the al i gni ng member i s removed.

1. 3 . cl aim: 46

A system for del i veri ng a stent compri si ng a sheath , sai d
sheath compri si ng a si dewal l defi ni ng a l umen a si de
aperture extendi ng through sai d si dewal l and communi cati ng
wi t h sai d l umen sai d si de aperture havi ng a porti on
posi t i oned proximal l y of sai d di stal end regi on of sai d
sheath ,
the porti on of sai d sheath compri si ng si de aperture bei ng
further rotatably coupl ed coupl ed t o sai d proximal end of
sai d sheath ;
sol v i ng the probl em of faci l i tati ng the angul ar ori entati on
of the sheath wi t h regards t o the aneurysm.

2 . cl aims : 21-25 , 27-37 , 44, 45

A system for del i veri ng a stent / a stent graft compri si ng a
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supporti ng structure, a coveri ng materi al , and an al i gni ng
member; sai d supporti ng structure havi ng sai d coveri ng
materi al extendi ng al ong a l ength thereof, sai d al i gni ng
member arranged t o extend away from sai d supporti ng
structure /stent graft;
sai d al i gni ng member bei ng further f i xedly coupl ed t o sai d
supporti ng structure / stent graft;
sol vi ng the probl em of mai ntai ni ng the al i gnment of the
stent wi t h the aneurysm mouth after the del i very of the
stent.
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