
(12)
(19)

(54)

(51)

(21)

(87)

(30)

(31)

(43)
(44)

(71)

(72)

(74)

(56)

STANDARD PATENT (11) Application No. AU 2007284362 B2
AUSTRALIAN PATENT OFFICE

Title
Stent graft

International Patent Classification(s)
A61F2/06 (2006.01)

Application No: 2007284362 (22) Date of Filing: 2007.08.20

WIPO No: W008/021557

Priority Data

Number (32) Date (33) Country
60/838,776 2006.08.18 US

Publication Date: 2008.02.21
Accepted Journal Date: 2012.03.22

Applicant(s)
Cook lncorporated;William A. Cook Australia Pty. Ltd.

Inventor(s)
Hartley, David Ernest;Chuter, Timothy A.

Agent / Attorney
Madderns Patent & Trade Mark Attorneys, GPO Box 2752, Adelaide, SA, 5001

Related Art
US 2004/0230287
US 2003/0199967
US 2006/0184228 A1 (KHOURY)



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

(19) World Intellectual Property Organization 
International Bureau

(43) International Publication Date
21 February 2008 (21.02.2008) PCT

lllllllllllllllllllllllllllllllllllll^
(10) International Publication Number

WO 2008/021557 Al
(51) International Patent Classification:

A61F2/06 (2006.01)

(21) International Application Number:
PCT/US2007/018410

(22) International Filing Date: 20 August 2007 (20.08.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/838,776 18 August 2006 (18.08.2006) US

(71) Applicants (for all designated States except US):
WILLIAM A. COOK AUSTRALIA PTY. LTD. 
[AU/AU]; 12 Electronics Street, Brisbane Technology 
Park, Eight Mile Plains, Brisbane, Queensland, 4113 (AU). 
COOK INCORPORATED [US/US]; 750 North Daniel’s 
Way, P.O. Box 489, Bloomington, IN 47402-0489 (US).

(72) Inventors; and
(75) Inventors/Applicants (for US only): HARTLEY, David,

Ernest [AU/AU]; 2 View Street, Subiaco, Western Aus
tralia, 6008 (AU). CHUTER, Timothy, A. [GB/US]; 875 
Castro Street, San Francisco, CA 94114 (US).

(74) Agent: GODLEWSKI, Richard, J.; P.O. Box 2269, 
Bloomington, IN 47402-2269 (US).

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH, 
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, 
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, 
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, 
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, 
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 
ZM, ZW.

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

[Continued on next page]

(54) Title: STENT GRAFT

w
o 

20
08

/0
21

55
7 A

i llll
llll
llll
llll
llll
llll
llll
llll
llll
llll
llll
llll
llll
·
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26; 54, 55; 90, 92, 94) extending into the tubular body ( 1 2; 42; 82). The tubes (24, 26; 54, 
55; 90, 92, 94) are joined inside the tubular body (12; 42; 82) into a single larger tube (30; 
60; 96) to facilitate catheterization.
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STENT GRAFT

Description

Technical Field

This invention relates to a medical device and more particularly to a 

stent graft for endovascular deployment. In particular, the invention relates to the 

configuration of branched stent grafts.

Background of the Invention

Stent grafts have been devised for endovascular deployment to bypass 

a diseased portion of a vessel and such stent grafts can be deployed into body 

vessels such as the aorta. Where there are branches from the bodily vessel such 

as the aorta it is desirable to have a branch in the stent graft so that flow into the 

branch vessel is possible.

In the renal and suprarenal region of aorta, the use of a stent graft with 

branches extending from the stent graft is difficult and there have been proposed 

stent grafts with internal branches into which can be deployed a side arm 

extension to extend from the internal branch of the stent graft into a branch 

vessel.

It can be difficult however to catheterize such internal legs.

Summary of the Invention

The present invention seeks to provide a stent graft with a construction 

that facilitates catheterization particularly where there are multiple branches to be 

connected. Preferred embodiments of the invention will be particularly discussed 

in relation to deployment of a stent graft into the renal and suprarenal regions of 

the aorta for deployment of a stent graft into the coeliac artery, the superior 

mesenteric artery and the renal arteries. However, the invention is not so limited 

and may be applied to other regions where there are branches from a main graft, 

such as in the thoracic arch.

Throughout this specification the term distal with respect to a portion 

of the aorta, a deployment device or a prosthesis is the end of the aorta, 

deployment device or prosthesis further away in the direction of blood flow from
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the heart, and the term proximal means the portion of the aorta, deployment 

device or end of the prosthesis nearer to the heart. When applied to other vessels 

similar terms such as caudal and cranial should be understood.

In one form, therefore, although this may not necessarily be the only or 

broadest form, an aspect of the invention provides a stent graft including a 

tubular body of a biocompatible material, at least two fenestrations in the tubular 

body, the at least two fenestrations being adjacent each other, a tube extending 

into the tubular body from each fenestration and the tubes being joined and 

opening into a single tube of larger diameter within the tubular body of the stent 

graft.

It will be seen that by having at least two tubes extending from 

fenestrations opening into a larger single tube, it is easier to catheterise by 

presenting a larger tube into which a guide wire can be deployed for instance by 

brachial access to enter the larger tube and subsequently one or other of the 

smaller tubes. The single tube of larger diameter thus acts as a guide to a 

catheter and provides a funnelling function to the at least two tubes.

In the case where the stent graft according to a preferred embodiment 

of the present invention is intended for use in the suprarenal region, the tubes 

extend toward the proximal end of the stent graft from the fenestration.

In a preferred embodiment the tubular body has a tapered portion and 

the fenestrations are provided in the tapered portion. In the region of the coeliac 

and superior mesenteric arteries, the aorta tapers as these major branch vessels 

extend from the aorta and tapering of the stent graft assists with maintaining a 

good blood flow and pressure in the stent graft.

The single tube of larger diameter is preferably joined to the wall of the 

tubular body so that it is held to one side of the lumen through the stent graft and 

can be relatively easily located using a guide wire.

In one embodiment, the at least two tubes may extend to positions that 

are adjacent laterally around the tubular body or that are adjacent longitudinally 

along the tubular body.

In an embodiment, there may be three fenestrations and three tubes
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extending to a single larger tube from the three fenestrations.

At least One of, and preferably each of, the fenestrations may include 

at least one reinforcing ring of nitinol wire therearound.

Preferably the single tube of larger diameter includes zig-zag self 

expanding stent and/or at least one of, and preferably each of, the tubes 

extending from the fenestrations also includes zig-zag self expanding stent. The 

zig-zag self-expanding stent may, in either case, be external.

Brief Description of the Drawing

Preferred embodiments of the present invention are now described, by 

way of example only, with reference to the accompanying drawings, in which:

Figure 1 shows a side view of a first embodiment of a stent graft;

Figure 2 shows a cross-sectional view of the stent graft of Figure 1 

along the lines 2-2' of Figure 1;

Figure 3 shows a cross-sectional view of the stent graft of Figure 1 

along the lines 3-3' in Figure 2;

Figures 4A to 4E show a top view and cross-sectional views at various 

levels as shown in Figure 2;

Figure 5 shows another embodiment of a stent graft;

Figure 6 shows a cross-sectional view of the stent graft of Figure 5 

along the lines 6-6' of Figure 5;

Figure 7 shows a cross-sectional view of the stent graft of Figure 5 

along the lines 7-7' in Figure 6;

Figures 8A to 8E show a top view and cross-sectional views at various 

levels as shown in Figure 6;

Figure 9 shows another embodiment of a stent graft; and

Figure 10 shows a view of the stent graft of Figure 9 from the proximal 

end.

Detailed Description

Looking more closely at the drawings and in particular Figures 1 to 4 

showing a first embodiment of a stent graft, it will be seen that stent graft 10 has 

a tubular body 12 of a biocompatible material, which includes a tapered central
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region 14. The tubular body is supported by stents 16. Preferably these stents 

are self expanding Gianturco zig-zag Z stents but other forms of stents may also 

be included or used.

In the tapered region 14, there are at least two fenestrations 18 and 20 

defined by a resilient nitinol wire 22 around the periphery of the fenestration.

As can be seen in Figure 2, there are a pair of tubes 24 and 26 

extending up from the fenestrations 18 and 20 towards the proximal end 28 of 

the stent graft 10 and these tubes 24 and 26 open into a single larger tube 30 

which opens into the lumen 32 of the stent graft 10. The larger tube 30 is 

connected by stitching 34 to the tubular body 24 and a zig-zag self-expanding 

stent 36 is deployed around the outside of the larger body to enable or maintain 

patency once deployed and released within the human or animal body.

Although Figures 1 and 2 show a pair of tubes 24 and 26, there may 

be provided more than two of such tubes.

Figure 4 shows various cross-sectional views of the stent graft shown 

in Figures 1 to 3.

A top view of the stent graft is shown in Figure 4A. The stent graft 

tubular body 12 has the at least two tubes 24 and 26 opening into a single tube 

30 and the single tube 30 is joined to the tubular wall 12 at 34 so that the tube 

30 is held to one side of the tubular body.

Figure 4B shows a cross-sectional view at the level B shown in Figure 

2. The larger tube 30 is shown in section and the smaller tubes 24 and 26 can 

be seen extending down from it within the lumen 32 of the stent graft tubular 

body 12.

Figure 40 shows a cross-sectional view at the level C shown in Figure

2. The smaller tubes 24 and 26 can be seen in cross-section within the lumen 32 

of the stent graft tubular body 12.

Figure 4D shows a cross-sectional view at the level D shown in Figure 

2. It can be seen that the tubular body 12 is of lesser diameter because the 

tubular body is in the tapered portion 14 and only the tube 24 can be seen in 

cross-section.
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Further distally, at the cross-section E as shown in Figure 4, the tubular 

body is substantially circular but of lesser diameter than further up.

The smaller tubes 24 and 26 could be provided with one or more self

expanding stents therein to maintain patency of the tubes once the stent graft 

has been deployed.

Now looking at Figures 5 to 8, showing an alternative embodiment of a 

stent graft according to the present invention, it will be seen that stent graft 40 

has a tubular body 1 2 which includes a tapered central region 44. The tubular 

body is supported by stents 46. Preferably these stents are self-expanding 

Gianturco zig-zag Z stents but other forms of stents may also be included or used.

In the tapered region 14, there are at least two fenestrations 48 and 50 

defined by a resilient nitinol wire 52 around the periphery of the fenestration.

As can be seen in Figures 6 and 7, there are a pair of tubes 54 and 55 

extending up from the fenestrations 48 and 50 towards the proximal end 58 of 

the stent graft 40 and these tubes 54 and 55 open into a single larger tube 60 

which opens into the lumen 62 of the stent graft 40. The larger tube 60 is 

connected by stitching 64 to the tubular body 44.

As with the first disclosed embodiment, this embodiment could also 

have more than two tubes 48, 50.

As can be particularly seen in Figure 7 the larger tube 60 has a zig-zag 

self-expanding stent 66 deployed around the outside of the larger tube to enable 

or maintain patency once deployed and released within the human or animal body. 

The smaller tubes 54 and 55 extending from the fenestrations 48 and 50 also 

have zig-zag self expanding stents 57 deployed around their outsides to maintain 

patency of these tubes once the stent graft has been deployed and released 

within the human or animal body.

Figure 8 shows various cross-sectional views of the stent graft shown 

in Figures 5 to 7.

A top view of the stent graft is shown in Figure 8A. The stent graft 

tubular body 42 has the at least two tubes 54 and 55 opening into a single tube 

60 and the single tube 60 is joined to the tubular wall 42 at 64 so that the tube
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60 is held to one side of the tubular body.

Figure 8B shows a cross-sectional view at the level B shown in Figure

6. The larger tube 60 is shown in section and the smaller tubes 54 and 55 can 

be seen extending down from it within the lumen 62 of the stent graft tubular 

body 42.

Figure 8C shows a cross-sectional view at the level C shown in Figure

6. The smaller tubes 54 and 55 can be seen in cross-section within the lumen 62 

of the stent graft tubular body 42.

Figure 8D shows a cross-sectional view at the level D shown in Figure

6. It can be seen that the tubular body 42 is of lesser diameter because the 

tubular body is in the tapered portion 44 and part of the tubes 54 and 55 can be 

seen in cross-section.

Further distally at the cross-section E as shown in Figure 8 the tubular 

body is substantially circular but of lesser diameter than further proximally.

Figure 9 shows another embodiment of the stent graft according to the 

present invention. In this embodiment the stent graft has a tubular body 80 

supported by stents 82. In this embodiment there are at least three fenestrations 

84, 86 and 88 and three tubes 90, 92, 94, extending from the fenestrations 84, 

86 and 88 respectively. In this embodiment the fenestrations 84, 86 and 88 are 

arranged in a substantially .triangular pattern.

As can be seen in Figure 10, the three tubes 90, 92 and 94 open into a 

single larger tube 96 within the lumen 98 of the tubular body 80.

Throughout this specification various indications have been given as to 

the scope of this invention but the invention is not limited to any one of these but 

may reside in two or more of these combined together. The examples are given 

for illustration only and not for limitation.

Throughout this specification and the claims that follow unless the 

context requires otherwise, the words 'comprise' and 'include' and variations 

such as 'comprising' and 'including' will be understood to imply the inclusion of a 

stated integer or group of integers but not the exclusion of any other integer or 

group of integers.
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The disclosures of US 60/838,776 and in the Abstract accompanying

this application are incorporated herein by reference.
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12 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS

1. A stent graft including;

a tubular body of a biocompatible material, the tubular body comprising a wall and a lumen

5 therethrough;

at least three fenestrations in the tubular body, the at least three fenestrations being adjacent 

each other and collectively forming a generally triangular shape, and

a tube extending into the tubular body from each fenestration and the tubes being joined and 

opening into a single tube of larger diameter within the tubular body, wherein the tubes extend

0 towards the proximal end of the stent graft from the fenestrations,

wherein the single tube of larger diameter is joined to the wall of the tubular body so that it is 

held to one side of the lumen through the stent graft.

2. A stent graft as claimed in claim 1 , wherein the tubular body has a tapered portion (14; 44)

5 and the fenestrations are provided in the tapered portion.

3. A stent graft as claimed in any preceding claim, wherein at least one of the fenestrations 

includes at least one reinforcing ring of nitinol wire therearound.

0 4. A stent graft as claimed in any preceding claim, wherein the single tube of larger diameter

includes an external zig-zag self-expanding stent.

5. A stent graft as claimed in any preceding claim, wherein each of the at least three tubes 

include at least one external zig-zag self-expanding stent (57) thereon.

25

6. A stent graft inlcuding:

a tubular body of a biocompatible material;

at least two fenestrations in the tubular body, the at least two fenestrations being adjacent each 

other;

30 a tube extending into the tubular body from each fenestration and the tubes being joined and

opening into a single tube of larger diameter within the tubular body, wherein the tubes extend 

towards the proximal end of the stent graft from the fenestrations,

wherein the single tube of larger diameter is joined to the wall of the tubular body so that it is 

held to one side of the lumen through the stent graft,

35 wherein the single tube of larger diameter includes an external zig-zag self-expanding stent,

wherein each of the at least two tubes include at least one external zig-zag self-expanding stent 

thereon, and
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12 wherein the stents of the at least two tubes are longitudinally spaced apart from the stent of the 

single tube of larger diameter.

7. The stent graft of claim 6 wherein the tubular body has a tapered portion and the fenestrations 

5 are provided in the tapered portion.

8. The stent graft of claim 6 wherein the at least two tubes extend to positions that are adjacent 

one another laterally around the tubular body.

3 9. The stent graft of claim 6 wherein the at least two tubes extend to positions that are adjacent

one another longitudinally along the tubular body.

10. The stent graft of claim 6 comprising at least three fenestrations in the tubular body and at 

least three tubes extending from the fenestrations to the single tube of larger diameter.

5
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