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HINGED ENDOVASCULAR DEVICE

RELATED APPLICATION

This application claims priority from U.S. Patent Application Ser. No.

61/015,499, filed December 20, 2007, by Michael V. Chobotov, titled "Hinged

Endovascular Device" which is incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

An endovascular device, such as a stent, may be inserted into a body

lumen, such as an artery, to open the artery or to provide structural support to the

artery in the area of an aneurysm. Often, the stent is introduced into a relatively

small artery, such as a femoral artery, and advanced to a relatively larger artery for

final placement, such as the abdominal artery. I n order to adequately seal off the

aneurysm, the stent must be large enough to span the larger artery after the stent is

expanded. The required size of the stent may inflict excessive trauma to the smaller

artery that is being used to deliver the stent to the larger artery.

There exists a need t o be able to provide a stent to seal and bypass an

aneurysm in a relatively large body lumen, wherein the stent has a sufficiently small

profile so as not to inflict excessive trauma to the smaller body lumen that is being

used as a conduit to deliver the prosthesis.

SUMMARY OF THE INVENTION

Briefly, the present invention provides in one aspect a hinged stent

comprising a first stent portion having a first proximal end and a first distal end and

a second stent portion having a second proximal end and a second distal end. A

hinge assembly couples the first distal end and the second proximal end t o each

other.



Also, the present invention provides in another aspect a method of

inserting a hinged prosthesis into a body lumen having a main lumen with first and

second lumens extending therefrom at a bifurcation. The method comprises the

steps of inserting a prosthesis having a first portion, a second portion, and a hinged

portion coupling the first portion to the second portion into the first lumen distally of

the bifurcation; advancing the first portion of the prosthesis toward the bifurcation;

pivoting the first portion of the prosthesis into the second lumen at the bifurcation;

advancing the first portion into the second lumen while advancing the hinged portion

toward the bifurcation; and advancing the hinged portion in a proximal direction

away from the bifurcation.

The present invention further provides in yet another aspect a hinged

stent graft assembly comprising a first stent portion having a first proximal end, a

first distal end, and a first graft portion at least partially covering the first stent

portion. A second stent portion has a second proximal end, a second distal end, and

a second graft portion at least partially covering the second stent portion. A hinge

couples the first graft portion and the second graft portion to each other.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated herein and

constitute part of this specification, illustrate exemplary embodiments of the

invention, and, together with the general description given above and the detailed

description given below, serve to explain features of the invention. I n the drawings:

FIG. 1 is a front elevational view of a stent assembly according to an

exemplary embodiment of the present invention;

FIG. 2 is an end profile view of the stent assembly of FIG. 1, taken

along lines 2--2 of FIG. 1;

FIG. 3 is a front elevational view, partially in section, of the stent

assembly of FIG. 1 inserted into a body lumen;

FIG. 4 is a perspective view of an alternative embodiment of a stent

assembly according to the present invention;

FIG. 5 is a side elevational view, partially in section, of the stent

assembly of FIG. 1 loaded into a delivery device;



FIG. 6 is a front elevational view, partially in section, showing a

guidewire having been inserted into the body lumen of FIG 3;

FIG. 7 is an enlarged front elevational view, partially in section, of the

delivery device of FIG. 5 being inserted over the guidewire of FIG. 6;

FIG. 8 is an enlarged front elevational view, partially in section, of the

delivery device of FIG. 5 being removed from the stent assembly of FIG. 1;

FIG. 9 is an enlarged front elevational view, partially in section, of the

stent assembly of Fig. 1 being urged into a desired deployment location; and

FIG. 10 is a front elevational view of a stent assembly according to an

alternative exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Certain terminology is used in the following description for convenience

only and is not limiting. As used herein, the term "distal" is defined to mean the

direction toward the bottom of FIG. 3 and the term "proximal" is defined to mean the

direction toward the top of FIG. 3 . The terminology includes the words above

specifically mentioned, derivatives thereof and words of similar import. The

embodiments illustrated below are not intended to be exhaustive or to limit the

invention to the precise form disclosed. These embodiments are chosen and

described to best explain the principle of the invention and its application and

practical use and to enable others skilled in the art to best utilize the invention.

Referring to the figures in general, a hinged endovascular prosthesis

100 according to exemplary embodiments of the present invention are shown.

Prosthesis 100 may be a stent, a graft, a stent-graft, or other endoluminal

prosthesis, including but not limited to a vena cava filter, or other such device. I n

exemplary embodiments described in detail below, prosthesis 100 may be a stent-

graft that may be used to bypass an aneurysm in a body lumen, such as an

abdominal aortic aneurysm. Those skilled in the art, however, will recognize that

prosthesis 100 may be used to treat other body lumens, such as bifurcated coronary

arteries, and other maladies, as well.



Referring t o FIG. 1, prosthesis 100 includes a contralateral, or first,

stent portion 102, an ipsalateral, or second, stent portion 202, and a hinge assembly

106 that hingedly couples first stent portion 102 t o second stent portion 202. Hinge

assembly 106 allows first stent portion 102 t o rotate approximately 180 degrees

relative t o second stent portion 202.

Elements of first stent portion 102 are indicated with numerals lxx,

while like elements of second stent portion 202 are indicated with numerals 2xx. A

description of an element of first stent portion 102 also describes a corresponding

element of second stent portion 202.

First stent portion 102 includes a stent 110 that is at least partially

surrounded by a graft 112. Graft 112 may be constructed from various materials,

for example, expanded PTFE and may be formed by blow-forming/ sintering, or other

known methods. Graft 112 may be coupled t o stent 110 by known methods.

Stent 110 may have a tapered body such that a proximal end 114 of

stent 110 is larger than a distal end 116 of stent 110. Stent 110 may be self

expanding, balloon expanding, or a combination of self expanding and balloon

expanding. Stent 110 may be constructed from a self expanding material such as,

for example, nitinol, or other suitable known self expanding material. I n an

exemplary embodiment, stent 110 may be cut from a sheet. Other known

manufacturing processes, such as welding, blow-forming/sintering of grafts 112, 212

may be used. Further, the invention disclosed herein may also be applied to non-

inflatable stent-grafts.

Proximal end 114 of stent 110 includes a proximal crown 118 that

extends proximally of graft 112. Proximal crown 118 may include 4 individual crown

elements 119, although those skilled in the art will recognize that more or less than

4 individual crown elements 119 may be used. Crown elements 119 may also

include barbs 121 to prevent prosthesis 100 from migrating after placement within a

lumen. Proximal end 114 of stent 110 also includes a proximal cuff 120 that may be

inflated after insertion of prosthesis 100 in a desired location.

Distal end 116 of stent 110 includes a distal crown 122. Distal crown

122 may include 8 individual crown elements 123, although those skilled in the art

will recognize that distal crown 122 may use more or less than 8 individual crown



elements 123. Distal end 116 also includes a distal cuff 124. An inflation channel

126 provides fluid communication between distal cuff 124 and proximal cuff 120.

As shown in FIG. 2, a view of proximal end 114 of first stent portion

102 shows proximal crown 118 with 4 individual crown elements 119. Also, proximal

end 114 of stent 110 has a generally "D-shaped" configuration, with proximal crown

118 surrounding the curved portion of the D-shape. The flat portion of the D-shaped

is free of crown elements 119.

Hinge assembly 106 includes hinges 108 that extend from

diametrically opposed proximal crown elements 119 and couple to corresponding

crown elements 219 (shown in FIG. 1). Hinges 108 may be generally "dogleg"

shaped to facilitate pivoting of first stent portion 102 relative to second stent portion

202 during insertion into a body lumen. Alternatively, although not shown, crown

elements 119, 219 may be enlarged at the diametrically opposed locations and

coupled directly to each other to serve as hinges.

FIG. 3 shows prosthesis 100 having been inserted into a bifurcated

body lumen, such as aortic lumen 50, having an aneurysm 52. Aortic lumen 50

splits into branched ipsalateral lumen 54 and branched contralateral lumen 56.

Prosthesis 100 spans aneurysm 52, forming a passageway through aneurysm 52

between aortic lumen 50 and each of the ipsalateral lumen 54 and contralateral

lumen 56.

Prosthesis 100 is located within aortic lumen 50 such that the flat

portions of the "D-Shaped" of the proximal end 114, 214, respectively, of each of the

first stent portion 102 and second stent portion 202 are juxtaposed against each

other. Proximal cuffs 120, 220 on each of first stent 102 and second stent 202 are

inflated to seal proximal ends 114, 214 of prosthesis 100 against aortic lumen 50 to

preclude blood flow between prosthesis 100 and aortic lumen 50.

Distal end 116 of first stent portion 102 extends into ipsalateral lumen

54. Distal end 116 of stent 110 may have a generally circular cross section to

facilitate sealing distal end 116 against contralateral lumen 56. Distal cuff 124 is

inflatable to seal distal end 116 of first stent portion 102 against the walls of

contralateral lumen 56, precluding fluid flow between first stent portion 102 and

contralateral lumen 56. Similarly, distal end 216 of second stent portion 202



extends into ipsalateral lumen 54. Distal cuff 224 of second stent portion 202 is

inflatable to seal against the walls of ipsalateral lumen 54, precluding fluid flow

between second stent portion 202 and ipsalateral lumen 54. I n this embodiment,

cuffs 120, 124 do not fluidly communicate with cuffs 220, 224.

After insertion of prosthesis 100 as shown in FIG. 3, single lumen

branch stent grafts (not shown) may be coupled to distal ends 116, 216 of each of

first stent portion 102 and second stent portion 202, respectively, according to

known methods.

The separation of prosthesis 100 into first stent portion 102 and

second stent portion 202 reduces the cross sectional profile of prosthesis 100 and,

consequentially its delivery system, during insertion through ipsalateral lumen 54

into aortic lumen 50. Such reduction in the cross sectional size of prosthesis 100

may result in reduced trauma to the patient during insertion of prosthesis 100.

I n an alternative embodiment, shown in FIG. 4, a plurality of straws

128, 228 may be inserted into the interior lumen of each of first stent portion 102

and second stent portion 202. Straws 128, 228 may provide additional support to

prosthesis 100 in each of first stent portion 102 and second stent portion 202.

Insertion of prosthesis 100 into lumen 50 is described below and

shown in FIGS. 5-9. FIG. 5 shows prosthesis 100 loaded into a delivery sheath

assembly 300. Sheath assembly 300 includes a delivery sheath 302 and a nosecone

304. Nosecone 304 includes a guidewire lumen 306 that extends through sheath

302. Prosthesis 100 is inserted into sheath assembly 300 such that guidewire lumen

306 does not extend through first stent portion 102, but extends through second

stent portion 202. Guidewire lumen 306 does not pass through first stent portion

102 so that, after unsheathing first stent portion 102 from sheath 302, first stent

portion 102 can bend away from guidewire lumen 306. Optionally, guidewire lumen

306 may be hinged (not shown) to facilitate movement of guidewire lumen 306

between ipsalateral lumen 54 and contralateral lumen 56.

Prosthesis 100 is inserted into sheath assembly 300 such that distal

end 116 of first stent portion 102 is proximate to nosecone 304 and proximal end

114 of first stent portion 102 is proximate to proximal end 214 of second stent

portion 202. While first stent portion 102 is shown in FIG. 5 to be compressed to lay



on one side of guidewire lumen 306, those skilled in the art will recognize that first

stent portion 102 may wrap around guidewire lumen 306 without guidewire lumen

306 extending through first stent portion 102. A contralateral leash 130, which is

used to inflate cuffs 120, 124, extends from distal cuff 124 and is slidingly coupled to

nosecone 304. An ipsalateral leash 230, which is used to separately inflate cuffs

220, 224, extends from distal cuff 224.

To insert prosthesis 100, as shown in FIG. 6, a guidewire is 310

inserted into ipsalateral lumen 54 through an incision 58 in the wall of ipsalateral

lumen 54 and fed up to aortic lumen 50. Guidewire 310 is then fed distally through

contralateral lumen 56.

Next, as shown in FIG. 7, sheath assembly 300 is fed into ipsalateral

lumen 54 over distal end 312 of guidewire 310 and is then advanced into

contralateral lumen 56. Ipsalateral leash 230 is shown extending through incision

58.

FIG. 8 shows nosecone 304 (with guidewire lumen 306) having been

advanced distally into contralateral lumen 56. As nosecone 304 advances distally

into contralateral lumen 56, contralateral leash 130, which contains a contralateral

fill tube 131 and a release wire 132, advances distally into contralateral lumen 56

with nosecone 304. Contralateral leash 130 may be snared by a snare 312 inserted

into contralateral lumen 56 through an incision 60. FIG. 8 also shows sheath 302

having been retracted distally through contralateral lumen 56 and ipsalateral lumen

54, releasing first stent portion 102 in contralateral lumen 56 and beginning to

release second stent portion 102 in ipsalateral lumen 54. After sheath 302 fully

releases second stent portion 202, guidewire lumen 306 and nosecone 304 may then

be retracted through contralateral lumen 56 and ipsalateral lumen 54, and back into

sheath 302, so that sheath assembly 300 may be removed from the patient.

Guidewire 310 may be removed from lumens 54, 56 by pulling guidewire 310 distally

through incision 58.

Snare 312 pulls contralateral leash 130 through incision 60, and an

obdurator may be slid over contralateral leash 130 and advanced to first stent

portion 102. As shown in FIG. 9, obdurator 320 may be used to urge proximal end

114 of first stent portion 102 past aneurysm 52 in the direction of arrow "A" to its

desired location. Simultaneously with placement of first stent portion 102, nosecone



304 may be advanced proximally in the direction of arrow "B" to urge proximal end

214 of second stent portion 202 past aneurysm 52 to its desired location. Hinges

106 assist in moving proximal ends 114, 214 of each of first stent portion 102 and

second stent portion 202 together.

After prosthesis 100 has been moved to a desired location, such as is

shown in FIG. 9, cuffs 120, 124 and 220, 224 may be inflated via fill tubes 131, 231,

respectively, using the inflation mechanisms disclosed in U.S. Patent No. 6,761,733,

which is owned by the assignee of the present invention, and which is incorporated

herein by reference in its entirety. In an exemplary embodiment, distal end of

contralateral fill tube 131 may be coupled to a syringe (not shown) containing an

expansion fluid, such as, for example, saline. Expansion fluid is forced through

contralateral fill tube 131 and into distal cuff 124, expanding distal cuff 124,

connection tube 126, and proximal cuff 120. After cuffs 124, 120 are filled, release

wire 132 may be pulled distally, releasing fill tube 131 from cuff 124, allowing

release wire 132 and fill tube 131 to be distally removed from ipsalateral lumen 54

through incision 60.

Distal end of ipsalateral fill tube 231 may be coupled to a syringe (not

shown) containing an expansion fluid. Expansion fluid is forced through ipsalateral

fill tube 231 and into distal cuff 224, expanding distal cuff 224, connection tube 226,

and proximal cuff 220. After cuffs 224, 220 are filled, release wire 232 may be

pulled distally, releasing fill tube from cuff 224, allowing release wire 232 and fill

tube 231 to be distally removed from ipsalateral lumen 54 through incision 58.

I n an alternative embodiment, not shown, proximal cuff 220 may be in

fluid communication with proximal cuff 120 via a coupling tube, that allows inflation

of proximal cuff 120, connection tube 126, and distal cuff 124 via ipsalateral fill tube

231, eliminating the need for contralateral fill tube 131 and its associated release

wire 132.

As shown an alternative embodiment of a prosthesis 400 according to

the present invention in FIG. 10, a first stent portion 402 and a second stent portion

502 need not be coupled together by hinge assembly 106. Prosthesis 400 has a first

graft 413 that at least partially covers first stent portion 402 and a second graft 513

that at least partially covers second stent portion 502. A hinge assembly 406



constructed from graft material couples graft 413 to graft 513. Prosthesis 400 is

inserted into the patient in the same manner as prosthesis 100 described above.

Although the invention is illustrated and described herein with

reference to specific embodiments, the invention is not intended to be limited to the

details shown. Rather, various modifications may be made in the details within the

scope and range of equivalents of the claims and without departing from the

invention.



What is Claimed:

1. A hinged stent comprising:

a first stent portion having a first proximal end and a first distal end;

a second stent portion having a second proximal end and a second

distal end; and

a hinge assembly coupling the first distal end and the second proximal

end to each other.

2 . The hinged stent according to claim 1, further comprising a first graft

coupled to the first stent portion.

3 . The hinged stent according to claim 1, further comprising a second

graft coupled to the second stent portion.

4 . The hinged stent according to claim 1, wherein the hinge assembly

comprises first and second hinges diametrically opposed from each other.

5 . A method of inserting a hinged prosthesis into a body lumen having a

main lumen with first and second lumens extending therefrom at a bifurcation, the

method comprising the steps of:

(a) inserting a prosthesis having a first portion, a second portion,

and a hinged portion coupling the first portion to the second portion into the

first lumen distally of the bifurcation;

(b) advancing the first portion of the prosthesis toward the

bifurcation;

(c) pivoting the first portion of the prosthesis into the second

lumen at the bifurcation;

(d) advancing the first portion into the second lumen while

advancing the hinged portion toward the bifurcation; and

(e) advancing the hinged portion in a proximal direction away from

the bifurcation.



6 . The method according to claim 5, wherein step (e) comprises

advancing the hinged portion to a location in the main lumen proximal of the

aneurysm.

7 . A hinged stent graft assembly comprising:

a first stent portion having a first proximal end and a first distal end;

a first graft portion at least partially covering the first stent portion;

a second stent portion having a second proximal end and a second

distal end;

a second graft portion at least partially covering the second stent

portion; and

a hinge coupling the first graft portion and the second graft portion to

each other.





















A. CLASSIFICATION OF SUBJECT MATTER

A61F 2/82(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: A61F 2/06, A61M 29/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility Models and Applications for Utility Models since 1975
Japanese Utility Models and Applications for Utility Models since 1975

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKIPASS, WPI, USPTO, PAJ, etc.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US5135536 A (RICHARD A . HILLSTEAD) 04 Aug. 1992 1-4, 7
See column 3, lines 53 - 60; claim 7; figure 8

X US6673107 B l (BRIAN D . BRANDT, et al.) 06 Jan. 2004 1-4, 7
See column 7, line 49 - column 8, line 12; figure 7B

US5904713 A (BORIS LESCHJNSKY) 18 May 1999 1-4, 7
See claim 1; figures 1 & 2

US5843175 A (JOHN J . FRANTZEN) 0 1 Dec. 1998 1-4, 7
See column 15, lines 12 - 41; figure 23

Further documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

27 MAY 2009 (27.05.2009) 28 MAY 2009 (28.05.2009)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo- KIM, Jong Kyoo
gu, Daejeon 302-701, Republic of Korea

Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-5593

Form PCT/ISA/210 (second sheet) (July 2008)



Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons

1 |\7| Claims Nos 5 & 6
because they relate to subject matter not required to be searched by this Authority, namely

Claims 5 & 6 pertain to methods for treatment of the human body by surgery, and thus relate to a subject matter which this
International Searching Authority is not required, under Article 17(2)(a)(i) of the PCT and Rule 39 l(iv) of the Regulations
under the PCT, to search

2 I I Claims Nos
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically

Claims Nos
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6 4(a)

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows

1 As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims

2 I I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee

3 I I As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos

No required additional search fees were timely paid by the applicant Consequently, this international search report is
restricted to the invention first mentioned in the claims, it is covered by claims Nos

Remark on Protest | | The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee

I I The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation

I I No protest accompanied the payment of additional search fees

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2008)



Patent document Publication Patent family Publication
cited in search report date member(s) date

US 5135536 A 04.08.1992 None

US 6673107 06.01.2004 AU 1813101 A 12.06.2001

AU 2001-18131 A 1 12.06.2001

EP 1235534 A 1 04.09.2002

JP 2003-516179 13.05.2003

JP 2003-516179 T 13.05.2003

US 6673107 B 1 06.01.2004

WO 01-39699 A 1 07.06.2001

US 5904713 18.05.1999 US 5904713 A 18.05.1999

US 5843175 01.12.1998 AU 1998-80686 B2 30.12.1998

AU 750756 B2 25.07.2002

AU 8068698 A 30.12.1998

CA 2293469 A 1 17.12.1998

DE 69827386 D 1 09.12.2004

DE 69827386 T2 24.11.2005

EP 0987999 A 1 29.03.2000

EP 0987999 B 1 03.11.2004

JP 2002-504838 12.02.2002

KR 10-2001-0013735 26.02.2001

US 5843175 A 01.12.1998

WO 98-56313 A 1 17.12.1998

Form PCT/ISA/210 (patent family annex) (July 2008)


	front-page
	description
	claims
	drawings
	wo-search-report

