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(57) Abréegée/Abstract:
A variable length endovascular prosthesis adapted to prevent endoleaks Is provided that includes a substantially tubular first graft

member having an interior surface, an exterior surface, and a proximal end, and a substantially tubular second graft member
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(57) Abrege(suite)/Abstract(continued):
slidably engaged coaxially within the first graft member. The prosthesis further includes a substantially tubular fluid-tight connecting
member attached at one end to the first graft member and attached at another end to the second graft member. The connecting

member Is axially compressible and expandable to facilitate engagement of the second graft member within the first graft member
while maintaining a seal between the graft members.
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(57) Abstract: A variable length endovascular prosthesis adapted to prevent en-
doleaks is provided that includes a substantially tubular first graft member hav-
ing an interior surface, an exterior surface, and a proximal end, and a substan-
tially tubular second graft member slidably engaged coaxially within the first graft

8 14 2‘\2 2: 4 16 member. The prosthesis further includes a substantially tubular fluid-tight con-
2 J necting member attached at one end to the first graft member and attached at
\ S another end to the second graft member. The connecting member is axially com-
‘ (% 7 pressible and expandable to facilitate engagement of the second graft member
/ % within the first graft member while maintaining a seal between the graft mem-
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VARIABLE LENGTH ENDOVASCULAR GRAFT PROSTHESIS
ADAPTED TO PREVENT ENDOLEAKS

BACKGROUND OF THE INVENTION

Endovascular graft prostheses are typically used, for example, in the
treatment of abdominal aortic aneurysms (AAAs). Once placed, such
prosthneses must conform to changing vessel morphology. A prosthesis
comprised of modular components which are movable relative to one
another may provide for such conformation, but leakage between the
modular components must be avoided. Fluid leakage at the connection
between modular components is termed in the art as an endoleak.

Endoleaks may result from poor integrity at a connection, either as
initially installed or subsequently, when the lumen within which the
prosthesis is located shrinks and/or kinks or straightens, frequently
resulting in modular component separation and/or leakage.

Accordingly, there remains a need for a flexible, variable length

endovascular prosthesis in which endoleaks are avoided.

SUMMARY OF THE INVENTION

According to one aspect, the invention provides a variable length
endovascular prosthesis adapted to prevent endoleaks, the prosthesis
comprising: a substantially tubular first graft member comprising an
interior surface, an exterior surface, and an open end; a substantially
tubular second graft member engaged coaxially within the first graft
member, the second graft member having a proximal end; and a
substantially tubular fluid-tight connecting member attached at one end to
the first graft member and attached at another end to the second graft
member; wherein at least a portion of the connecting member is attached
to the interior surface of the first graft member, with at least one end of

the connecting member attached only to the interior surface; and wherein
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1a
the connecting member is axially compressible and expandable to

facilitate engagement of the second graft member within the first graft
member, such that a length of the endovascular prosthesis is variable
while a particular length of the first graft member and a particular length
of the second graft member is maintained, and while maintaining a seal
between the proximal end of the second graft member and the open end
of the first graft member and providing an opening between the first and
second graft members at an opposing end of the first graft member.

According to another aspect, the invention provides a variable length
endovascular prosthesis adapted to prevent endoleaks, the prosthesis
comprising: a substantially tubular first graft member comprising an
interior surface, an exterior surface, and a proximal end; a substantially
tubular second graft member engaged coaxially within the first graft
member; and a substantially tubular fluid-tight connecting member
attached at one end to the first graft member and attached at another end
to the second graft member; wherein at least a portion of the connecting
member is attached to the interior surface of the first graft member, with
at least one end of the connecting member attached only to the interior
surface: and wherein the connecting member is axially compressible and
expandable to facilitate engagement of the second graft member within
the first graft member, such that a length of the endovascular prosthesis
is variable while a particular length of the first graft member and a
particular length of the second graft member is maintained, and while
maintaining a seal between the graft members, wherein the connecting
member is pleated.

According to a further aspect, the invention provides a variable
length endovascular prosthesis adapted to prevent endoleaks, the
prosthesis comprising: a substantially tubular first graft member having

an open end and an interior surface; a substantially tubular second graft
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member engaged coaxially within the first graft member, the second graft

member having a proximal end; and a means for permitting axial
compression and expansion of the prosthesis to facilitate variable length
engagement of the second graft member within the first graft member,
while a particular length of the first graft member and a particular length
of the second graft member is maintained, and while maintaining a seal
between the proximal end of the second graft member and the open end
of the first graft member and providing an opening between the first and
second graft members at an opposing end of the first graft member,
wherein at least a portion of the means for permitting axial compression
and expansion of the prosthesis is attached to the interior surface of the
first graft member, with at least one end of the means for permitting axial
compression and expansiOn of the prosthesis attached only to the interior
surface.

According to a further aspect, the invention provides a variable
length endovascular prosthesis adapted to prevent endoleaks, the
prosthesis comprising: a first graft member comprising an interior surface,
an exterior surface, and an open end; a second graft member engaged
coaxially within the first graft member, the second graft member having a
proximal end; and a fluid-tight connecting member attached at one ena to
the first graft member and attached at another end to the second graft
member, wherein at least a portion of the connecting member is attached
to the interior surface of the first graft member, with at least one end of
the connecting member attached only to the interior surface, wherein the
connecting member is axially compressible and expandable to facilitate
engagement of the second graft member within the first graft member,
such that a length of the endovascular prosthesis is variable while a
particular length of the first graft member and a particular length of the

second graft member is maintained, and while maintaining a seal between
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the proximal end of the second graft member and the open end of the first

graft member and providing an opening between the first and second graft

members at an opposing end of the first graft member.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A is a cross-sectional view of an endovascular prosthesis
comprised of two coaxially engaged graft members, in a compressed
configuration, illustrating a pleated connecting member residing within a

first graft member;
Figure 1B is a cross-sectional view of the embodiment illustrated in

Figure 1A, showing the endovascular prosthesis in an expanded

configuration;
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Fig. 2A is a cross-sectional view of another endovascular prosthesis in a
compressed configuration, illustrating a pleated connecting member folded over a

proximal end of a first graft member;,

Fig. 2B is a cross-sectional view of the embodiment illustrated in Fig. 2A,

showing the endovascular prosthesis in an expanded configuration;

Fig. 3A is a cross-sectional view of yet another endovascular prosthesis in

a compressed configuration, illustrating a substantially flat connecting member; and

Fig. 3B is a cross-sectional view of the embodiment illustrated in Fig. 3A,

showing the endovascular prosthesis in an expanded configuration.

DETAILED DESCRIPTION OF THE INVENTION

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.

Referring generally to Figs. 1A and 1B, there is shown a variable length
endovascular prosthesis 10 adapted to prevent endoleaks. Prosthesis 10 includes a
substantially tubular first graft member 12 having an interior surface 14, an exterior
surface 16, and a proximal end 18, and a substantially tubular second graft member 20
engaged coaxially within the first graft member 12. Prosthesis 10 further includes a
substantially tubular fluid-tight connecting member 22 attached at one end to the first
graft member 12 and attached at another end to the second graft member 20.
Connecting member 22 is axially compressible and expandable to facilitate variable
length engagement of the second graft member 20 within the first graft member 12

while maintaining a seal between the graft members 12, 20.

Connecting member 22 is formed from graft material of the second graft
member 20 and is attached at a free end 24 to interior surface 14 of the first graft
member 12. Free end 24 of connecting member 22 may be bonded to the first graft
member 12 with an adhesive, e.g., Corethane®, or by any other means suitable for
maintaining a fluid-tight seal. Connecting member 22 is pleaf:ed, and resides within the

first graft member 12.

Various attachment configurations for connecting member 22 are
contemplated. For example, connecting member 22 may be formed from graft material
of the first graft member 12 and attached at a free end to the second graft member 20.

Alternatively, connecting member 22 may be formed from a discrete segment of graft
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material, and attached at both free ends to the respective first and second graft
members 12, 20. These alternative attachment configurations are not represented in

the figures for clarity purposes.

Fig. 1A is a cross-sectional view of prosthesis 10 in a compressed
configuration. More specifically, the pleats (also referred to as bellows) of connecting
member 22 are compressed in an accordion-like fashion due to the coaxial positioning
of the second graft member 20 relative to (and within) the first graft member 12,
resulting in an axial length of prosthesis 10 of L¢. It is in this compressed configuration

that prosthesis 10 is delivered to a desired location within a lumen.

The lumen within which prosthesis 10 is located typically undergoes a
changing morphology, e.qg., the lumen shrinks and/or kinks or straightens. The
compressibility and expandability of connecting member 22 facilitates engagement of
the second graft member 20 within the first graft member 12 to accommodate such a
changing morphology, while maintaining a seal between the graft members 12, 20. In
other words, in response to the changing morphology of the lumen, the graft members
12, 20 slide or telescope relative to one another, thereby varying the axial length of

prosthesis 10.

Fig. 1B illustrates prosthesis 10 in an expanded configuration. More
specifically, the pleats of connecting member 22 are expanded in an accordion-like
fashion due to the coaxial positioning of the second graft member 20 relative to (and
within) the first graft member 12, resulting in an axial length of prosthesis 10 of Le.
Because connecting member 22 is attached at one end to the first graft member 12 and
attached at another end to the second graft member 20, a fluid-tight seal is maintained

between the graft members 12, 20.

The representations of compressed axial length Lc and expanded axial
length Lg in Figs. 1A and 1B, respectively, are for illustrative purposes only. It is
contemplated that the axial length of prosthesis 10 will vary, as necessary, to
accommodate changing lumen morphology, constrained only by the compression and

expansion limits of connecting member 22.

An exemplary material for forming graft members 12, 20 (and
consequentially connecting member 22) is a synthetic polyester textile fiber. The
present invention, however, is not limited to synthetic polyester textile fiber, and may
include expanded polytetrafluoroethylene, or any other material that offers the desired

fluid-tight sealing feature of connecting member 22.
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Figs. 2A and 2B illustrate another embodiment of a variable length
endovascular prosthesis 30 adapted to prevent endoleaks. Similar to prosthesis 10
illustrated in Figs. 1A and 1B, prosthesis 30 includes a substantially tubular first graft
member 32 having an interior surface 34, an exterior surface 36, and a proximal end
38, and a substantially tubular second graft member 40 engaged coaxially within the
first graft member 32. Prosthesis 30 further includes a substantially tubular fluid-tight
connecting member 42 attached at one end to the first graft member 32 and attached
at another end to the second graft member 40. Pleated connecting member 42 is
axially compressible and expandable to facilitate engagement of the second graft
member 40 within the first graft member 32 while maintaining a seal between the graft

members 32, 40.

The configuration and operation of prosthesis 30 are essentially the same
as those of prosthesis 10, described above with reference to Figs. 1A and 1B. A notable
difference, however, is the configuration of connecting member 42 in relation to the
second graft member 40. More specifically, connecting member 42 is attached at a free
end 44 to exterior surface 36 of the first graft member 32. As illustrated in Figs. 2A

and 2B, connecting member 42 folds over proximal end 38 of the first graft member 32.

Fig. 2A illustrates prosthesis 30 in a compressed configuration, and Fig.

2B illustrates prosthesis 30 in an expanded configuration.

Figs. 3A and 3B illustrate yet another embodiment of a variable length
endovascular prosthesis 50 adapted to prevent endoleaks. Similar to prosthesis 10
illustrated in Figs. 1A and 1B, prosthesis 50 includes a substantially tubular first graft
member 52 having an interior surface 54, an exterior surface 56, and a proximal end
58, and a substantially tubular second graft member 60 engaged coaxially within the
first graft member 52. Prosthesis 50 further includes a substantially tubular fluid -tight
connecting member 62 attached at one end to the first graft member 52 and attached
at another end to the second graft member 60. Connecting member 62 is axially
compressible and expandable to facilitate variable length of telescoping engagement of
the second graft member 60 within the first graft member 52 while maintaining a seal

between the graft members 52, 60.

The configuration and operation of prosthesis 50 are essentially the same
as those of prosthesis 10, described above with reference to Figs. 1A and 1B. A notable
difference, however, is the shape of connecting member 62 and its configuration in
relation to the second graft member 60. More specifically, connecting member 62 is

substantially flat, and is attached at a free end 64 to interior surface 54 of the first graft
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member 52. As illustrated in Figures 3A and 3B, connecting member 62

hangs between the first and second graft members 52, 60.

Figure 3A illustrates prosthesis 50 in a compressed configuration,
and Figure 3B illustrates prosthesis 50 in an expanded configuration.

The construction of variable length endovascular prostheses 10, 30,
50 i1s not limited to graft material. More specifically, prostheses 10, 30, 50
may include, for example, a substantially tubular first stent-graft 12, 32,
52, respectively, and a substantially tubular second stent-graft 20, 40, 60,
respectively, engaged coaxially within first stent-graft 12, 32, 52,
respectively. The endovascular prosthesis of the present invention may
include two graft members constructed of graft material, two graft
members constructed of stent-grafts, or a combination thereof.

The configuration and operation of these alternative embodiments
are essentially the same as those described above with reference to
Figures 1A-3B. The construction of the stents of stent-grafts 12, 20, 32,
40, 52, 60 may be of any type of self-expanding or balloon-expandable
stent.

While preferred embodiments of the invention have been shown and
described herein, it will be understood that such embodiments are
provided by way of example only. Numerous variations, changes and
substitutions will occur to those skilled in the art and are within the scope

of the invention, which is defined by the appended claims.
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A variable length endovascular prosthesis adapted to prevent
endoleaks, the prosthesis comprising:

. a substantially tubular first graft member comprising an
interior surface, an exterior surface, and an open end;

- a substantially tubular second graft member engaged coaxially
within the first graft member, the second graft member having a
proximal end; and

- a substantially tubular fluid-tight connecting member attached
at one end to the first graft member and attached at another end to
the second graft member;

wherein at least a portion of the connecting member is attached to
the interior surface of the first graft member, with at least one end
of the connecting member attached only to the interior surface; and

wherein the connecting member is axially compressible and
expandable to facilitate engagement of the second graft member
within the first graft member, such that a length of the endovascular
prosthesis is variable while a particular length of the first graft
member and a particular length of the second graft member is
maintained, and while maintaining a seal between the proximal end
of the second graft member and the open end of the first graft
member and providing an opening between the first and second
graft members at an opposing end of the first graft member.

The prosthesis of claim 1, wherein the connecting member

comprises graft material.
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The prosthesis of claim 1, wherein the connecting member is formed

from graft material of the second graft member and is attached at a
free end to the first graft member.

The prosthesis of claim 3, wherein the free end of the connecting
member is attached to the interior surface of the first graft member.

The prosthesis of claim 4, wherein the connecting member resides

within the first graft member.

The prosthesis of any one of claims 1 to 5, wherein the first graft

member comprises a first stent-graft.

The prosthesis of any one of claims 1 to 6, wherein the second graft

member comprises a second stent-graft.

The prosthesis of any one of claims 1 to 5, wherein the first graft
member comprises a first stent-graft and the second graft member

comprises a second stent-graft.

A variable length endovascular prosthesis adapted to prevent
endoleaks, the prosthesis comprising:

- a substantially tubular first graft member comprising an
interior surface, an exterior surface, and a proximal end;

- a substantially tubular second graft member engaged coaxially

within the first graft member; and
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8
- a substantially tubular fluid-tight connecting member attached

at one end to the first graft member and attached at another end to
the second graft member;

wherein at least a portion of the connecting member is attached to
the interior surface of the first graft member, with at least one end
of the connecting member attached only to the interior surface; and

wherein the connecting member is axially compressible and
expandable to facilitate engagement of the second graft member
within the first graft member, such that a length of the endovascular
nrosthesis is variable while a particular length of the first graft
member and a particular length of the second graft member is
maintained, and while maintaining a seal between the graft
members, wherein the connecting member is pleated.

A variable length endovascular prosthesis adapted to prevent
endoleaks, the prosthesis comprising:

- a substantially tubular first graft member having an open end
and an interior surface;

- a substantially tubular second graft member engaged coaxially
within the first graft member, the second graft member having a
proximal end; and

- a means for permitting axial compression and expansion of the
prosthesis to facilitate variable length engagement of the second
graft member within the first graft member, while a particular length
of the first graft member and a particular length of the second graft
member is maintained, and while maintaining a seal between the
proximal end of the second graft member and the open end of the
first graft member and providing an opening between the first anad

second graft members at an opposing end of the first graft member,
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wherein at least a portion of the means for permitting axial

compression and expansion of the prosthesis is attached to the
interior surface of the first graft member, with at least one end of
the means for permitting axial compression and expansion of the

prosthesis attached only to the interior surface.

The prosthesis of claim 10, wherein the means for axially
compressing and expanding the prosthesis comprises a substantially
tubular fluid-tight connecting member attached at one end to the
first graft member and attached at another end to the second graft

member.

A variable length endovascular prosthesis adapted to prevent
endoleaks, the prosthesis comprising:

- a first graft member comprising an interior surface, an exterior
surface, and an open end;

- a second graft member engaged coaxially within the first graft
member, the second graft member having a proximal end; and

- a fluid-tight connecting member attached at one end to the
first graft member and attached at another end to the second graft
member;

wherein at least a portion of the connecting member is attached to
the interior surface of the first graft member, with at least one end
of the connecting member attached only to the interior surface; and

wherein the connecting member Iis axially compressible and
expandable to facilitate engagement of the second graft member
within the first graft member, such that a length of the endovascular
prosthesis is variable while a particular length of the first graft
member and a particular length of the second graft member is
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maintained, and while maintaining a seal between the proximal end

of the second graft member and the open end of the first graft
member and providing an opening between the first and second

graft members at an opposing end of the first graft member.
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