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Description
FIELD OF THE INVENTION

[0001] The present invention generally pertains to an
extra-vascular wrapping in the vicinity of the aneurysm
neck and specifically the renal arteries for allowing the
performance of endovascular aneurysm repair - EVAR -
on patients either with aneurysms close to the renal ar-
teries or with type | endoleaks, and methods thereof.

BACKGROUND OF THE INVENTION

[0002] US patentapplication61014031 to the inventor.
[0003] Ananeurysm is a localized, blood-filled dilation
(bulge) ofablood vessel caused by disease orweakening
of the vessel wall. Left untreated, the aneurysm will fre-
quently rupture, resulting in loss of blood through the rup-
ture and death.

[0004] Aneurysms may involve arteries or veins and
have various causes. They are commonly further classi-
fied by shape, structure and location. Aortic aneurysms
are the most common form of arterial aneurysm and are
life threatening. The aorta is the main artery which sup-
plies blood to the circulatory system. The aorta arises
from the left ventricle of the heart, passes upward and
bends over behind the heart, and passes down through
the thorax and abdomen. Among other arterial vessels
branching off the aorta along its path, the abdominal aorta
supplies two side vessels to the kidneys, the renal arter-
ies. Below the level of the renal arteries, the abdominal
aorta continues to about the level of the fourth lumbar
vertebrae (or the navel), where it divides into the iliac
arteries. The iliac arteries, in turn, supply blood to the
lower extremities and perineal region.

[0005] It is common for an aortic aneurysm to occur in
that portion of the abdominal aorta between the renal
arteries and the iliac arteries. This portion of the abdom-
inal aorta is particularly susceptible to weakening, result-
ing in an aortic aneurysm. Such an aneurysm is often
located near the iliac arteries. An aortic aneurysm larger
than about 5 cm in diameter in this section of the aorta
is ominous. Left untreated, the aneurysm may rupture,
resulting in rapid, and usually fatal, hemorrhaging. Typ-
ically, a surgical procedure is not performed on aneu-
rysms smaller than 5 cm because no statistically dem-
onstrated benefit exists in performing such procedures.
[0006] Aneurysms in the abdominal aorta are associ-
ated with a particularly high mortality rate; accordingly,
current medical standards call for urgent operative repair
when aneurysm diameter is larger than 5 cm. Abdominal
surgery, however, results in substantial stress to the
body. Although the mortality rate for an aortic aneurysm
is extremely high, there is also considerable mortality and
morbidity associated with open surgical intervention to
repair an aortic aneurysm.

[0007] Repairofan aortic aneurysm by surgical means
is a major operative procedure. Substantial morbidity ac-
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companies the procedure, resulting in a protracted re-
covery period. Further, the procedure entails a substan-
tial risk of morbidity and mortality, mostly due to the car-
diopulmonary bypass employed in such a procedure.
[0008] Therefore, lessinvasive methods have beenin-
troduced to attempt to treat an aortic aneurysm without
the attendant risks of intra-abdominal surgery. Among
them are inventions such as US 4,562,596 which dis-
closes an aortic graft constructed for intraluminal inser-
tion; US 4,787,899 teaches an intraluminal grafting sys-
temincludes a hollow graft which has a plurality of staples
adapted proximate its proximal end. The system includes
a guide for positioning the proximal end of the graft up-
stream in a lumen which may be a blood vessel or artery;
and US 5,042,707 which presents a stapler, adapted to
be inserted into a blood vessel and moved to a desired
position therealong, and having a selectively-articulata-
ble distal marginal end portion used to staple a graft to
the interior wall of the blood vessel.

[0009] Hence, although in recent years certain tech-
niques have been developed that may reduce the stress,
morbidity, and risk of mortality associated with surgical
intervention to repair aortic aneurysms, none of the sys-
tems that have been developed effectively treat the an-
eurysm and exclude the affected section of aorta from
the pressures and stresses associated with circulation.
None of the devices disclosed in the references provide
a reliable and quick means to reinforce an aneurysmal
artery. In addition, all of the prior references require a
sufficiently large section of healthy aorta surrounding the
aneurysm to ensure attachment of the graft. The neck of
the aorta at the cephalad end (i.e., above the aneurysm)
is usually sufficient to maintain a graft's attachment
means. However, when an aneurysm is located near the
iliac arteries, there may be an ill-defined neck or no neck
below the aneurysm. Such anill-defined neck would have
an insufficient amount of healthy aortic tissue to which
to successfully mount a graft. Furthermore, much of the
abdominal aorta wall may be calcified which may make
it extremely difficult to attach the graft to the wall.
[0010] Shortcomings of the presently available en-
dovascular stent-graft products include endoleaks, ana-
tomic variability, anatomic non-conformity, migration/
dislocation, discontinuities of endoluminal profile and
thrombogenicity.

[0011] Endoleaks are caused by passage of blood into
the aneurismal space subsequent to stent-graft place-
ment. Research has exposed yet another problem which
indicates that the necks of the post-surgical aorta in-
crease in size for approximately twelve months, regard-
less of whether the aneurysm experiences dimensional
change. This phenomenon can result in perigraft leaks
and graft migration. Anatomic variability: although sizing
of "tube" or "bifurcated" grafts is radiographically as-
sessed prior to surgery, it is necessary for the surgeon
to have a large selection of graft lengths and diameters
on hand to ensure an appropriate surgical outcome. An-
atomic non-conformity: placement of a circularly-profiled
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graft with an associated fixation device within an essen-
tially "ovoid"-profiled vessel. Migration/dislocation also
caused due to the use of attachment means which fasten
only to the insubstantial, structurally compromised (dis-
eased) intima and media levels of the vessel wall. Dis-
continuities of endoluminal profile are potential contrib-
utors to hemodynamic disturbances that might lead to
non laminar, or even turbulent flow regimen. This in turn
can contribute to increased clot formation. Thrombo-
genicity: manufactured of synthetic polymers, contem-
porary vascular liners present a luminal surface that is
typically far more thrombogenic than the native arterial
intimal tissue such devices cover

[0012] Unfavorable anatomy relating to the neck of the
aneurysm is the most common reason for patients being
rejected for EVAR. Short or absent infrarenal neck, large
aortic diameters, and excessive angulation at this level
are the main problems.

[0013] Furthermore, progressive expansion of the an-
eurysm sac associated with type | endoleak can lead to
compromise of seal at the neck and is the principal indi-
cation for secondary intervention for this condition.
[0014] Means and method for repairing aortic aneu-
rysms, especially an implementable kit and methods
thereof useful for treating an aneurysmatic abdominal
aorta, avoiding the dislocation of the implanted kit along
the aorta, are still a long felt need.

[0015] US patent application published US 5,843,170
relates to an apparatus for securing on blood vessel a
vascular graft containing a retention system, according
to the preambile of claim 1. International patent applica-
tion published WO 99/34748 relates to an implantable
structure for treating an aortic aneurysm comprising a
band as extra-vascular wrapping. Said band can be
formed a knitted textile material.

SUMMARY OF THE INVNETION

[0016] The invention relates to a kit as defined by the
claims. Insofar as the terms "invention" and/or "embod-
iment" are used in the following, and/or features are pre-
sented as being optional, this should be interpreted in
such a way that the only protection sought is that of the
invention as claimed. Methods of using the kit are pre-
sented as a way to understand the invention and do not
form part of the invention. Itis one object of the invention
to disclose animplantable kit for treating an aneurysmatic
abdominal aorta of a human subject. The kit comprises
an endovascular stent-graft (ESG) and an extra-vascular
wrapping (EVW). The ESG comprises a structural mem-
ber (ESG-SM) adjustable between a radially-expanded
state and a radially-compressed state; and, a fluid flow
guide (FFG) formed of textile strands, substantially im-
pervious to fluids and adjustable between an expanded
state and a radially-compressed state; the FFG including
a proximal region along which the fluid flow guide is tu-
bular to provide a primary conduit; the FFG being dis-
posed adjacent to the ESG-SM and being securably at-
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tached thereto. The EVW is having at least one structural
member (EVW-SM), e.g., 1,2,4,12, etc, capable of re-
versibly interchanging between (i) a generally cylindrical
expanded state characterized by an inner diameter and
alength in the direction of the aorta suitable for surround-
ing at least an effective portion of the implanted ESG;
and (ij) a deformed state suitable for laparoscopic deliv-
ery of the EVW from a location outside of the subject’s
body to a location around the aorta, and vice versa.
[0017] It is in the scope of the invention wherein the
EVW further comprises at least one medical textile mem-
ber (e.g., 1,2,4,12 etc) adapted to at least partially encir-
cle a segment of the aneurysmatic aorta in proximity to
the renal arteries. the medical textile member being dis-
posed adjacent to the EVW-SM and being securably at-
tached thereto.

[0018] Itis further in the scope of the invention wherein
the EVW is adapted by means of size and shape to wrap
the aorta in a non-continuous manner.

[0019] Itis also in the scope of the invention wherein
the deformed state of the EVW-SM comprises at least
one of the following characteristics: (i) longitudinal de-
formability, adapted to reduce the length in the direction
of the aorta and hence allow insertion of the EVW into a
laparoscopic channel; and, (ii) circular-to-linear deform-
ability, adapted to convert the generally cylindrical to a
generally linear configuration, so as to provide the EVW
to be pushed through a generally straight laparoscopic
channel.

[0020] It is another object of the invention to disclose
a secured implantable kit for treating an aneurysmatic
abdominal aorta of a human subject, comprises at least
two attachable elements: an ESG and an EVW. The ESG
comprises (i) a structural member (ESG-SM) adjustable
between a radially-expanded state and a radially-com-
pressed state; and, (ii) a fluid flow guide (FFG) formed
of textile strands, substantially impervious to fluids and
adjustable between an expanded state and a radially-
compressed state; the FFG including a proximal region
along which the fluid flow guide is tubular to provide a
primary conduit; the FFG being disposed adjacent to the
ESG-SM and being securably attached thereto. The
EVW is having atleast one structuralmember (EVW-SM)
e.g., 1,2,4,12 etc, capable of reversibly interchanging be-
tween (i) a generally cylindrical expanded state charac-
terized by an inner diameter and a length in the direction
of the aorta suitable for surrounding at least an effective
portion of the implanted ESG; and (ii) a deformed state
suitable for laparoscopic delivery of the EVW from a lo-
cation outside of the subject’s body to a location around
the aorta, and vice versa. The EVW-SM and either the
ESG-SM or FFG are in attachment therebetween so that
dislocation of the implanted kit along the aorta is avoided
[0021] It is in the scope of the invention wherein the
attachment comprises reversible attachment.

[0022] Itis also in the scope of the invention wherein
the EVW additionally comprises a plurality of fastening
means, adapted to secure the EVW over the aneurys-
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matic aorta.

[0023] It is also in the scope of the invention wherein
the fastening means are selected from a group consisting
of threads, screws, hooks, zips, fasteners, clips, flaps,
claspers, springs, claspers, staplers, grips, zippers,
hooks and corresponding eyes, hook and loop reclosable
fastener squares, hook and loop reclosable fastener
strips, hook and loop reclosable fastener dots, hooks-
and-loops, e.g., Velcro™-type fasteners, straps, holes
and string, sutures, wires, cables, tabs, poppers, nails,
buttons and corresponding button holes, press buttons
brackets, glues, adhesives, or any combination thereof.
[0024] It is also in the scope of the invention wherein
the attachment is provided by a means of one or more
physical members (e.g. utilizing hooks, pins etc) connect-
ing directly between the ESG and the EVW.

[0025] It is in the scope of the invention wherein the
EVW-SM and ESG-SM are adapted by means of size
and shape to be interlocked therebetween (e.g., provid-
ing the elements as two adjacent pieces of a puzzle).
[0026] It is also in the scope of the invention wherein
the medical textile member of EVW comprises at least
one (e.g., 1, 2, 4, 12 etc) internal macroporous layer and
atleastone (e.g., 1,2,4,12 etc) external microporous lay-
er.

[0027] It is also in the scope of the invention wherein
the internal macroporous layer is adapted by means of
size and shape to be positioned directly over the aneu-
rysmatic abdominal aorta, and comprises voids dimen-
sioned to allow free tissue ingrowth therethrough.
[0028] It is also in the scope of the invention wherein
the internal macroporous layer is a polymer mesh char-
acterized by a pores ranging in dimension from about
100 wm to about 2 mm.

[0029] It is in the scope of the invention wherein the
external microporous layer, is made of a smoothly sur-
faced material, designed to prevent scar tissue formation
and attachment thereto and thereby prevent internal or-
gans from sticking thereto.

[0030] It is also in the scope of the invention wherein
the external microporous layer is adapted by means of
size and shape to be sparsely attached to the internal
macroporous layer, so as to allow the free tissue ingrowth
while preventing scar tissue formation and attachment
to the microporous layer.

[0031] Itis also in the scope of the invention wherein
at least one of the internal macroporous layer and exter-
nal microporous layer comprises attaching means, the
means are selected from a group consisting of threads,
holes, screws, hooks, zips, fasteners, clips, flaps,
claspers, springs, claspers, grips, zippers, hooks-and-
loops e.g., Velcro™-type fasteners, sutures, straps,
strings, wires, cables, tabs, poppers, nails, buttons,
brackets, glue, adhesives, or any combination thereof.
[0032] It is also in the scope of the invention wherein
the EVW in it's the expanded state is in the form of a
cylinder, the cylinder is adapted for placement adjacently
below renal arteries of the aorta.
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[0033] Itis also in the scope of the invention wherein
the EVW in it's the expanded state comprises one or
more, complete or partial, interruptions; the cylinder is
adapted for placement adjacently above and below renal
arteries of the aorta.

[0034] Itis also in the scope of the invention wherein
the interruptions in cylinder are adapted to allow passage
of the renal arteries.

[0035] Itis also in the scope of the invention wherein
the interruptions in cylinder are adapted to allow passage
of an inferior mesenteric artery exiting from the aorta.
[0036] Itis also in the scope of the invention wherein
the interruptions in cylinder are adapted to allow passage
of a celiac artery exiting from the aorta.

[0037] Itis also in the scope of the invention wherein
the EVW-SM is made of a super-elastic metal.

[0038] Itis also in the scope of the invention wherein
the super-elastic metal is Nitinol.

[0039] Itis also in the scope of the invention wherein
length of EVW in its the expanded state is in the range
between about 1 to 3 centimeters.

[0040] It is also in the scope of the invention wherein
wherein the inner diameter of EVW in its the expanded
state is in the range between about 2 to 4 centimeters.
[0041] Another object of the present invention is to dis-
close an extra-vascular ring (EVR) adapted to at least
partially encircle a segment of an aneurysmatic aorta of
a human subject in proximity to the renal arteries. The
EVR comprises a generally cylindrical inner surface, an
outer surface and a structural member; the inner surface
and the outer surface are attached therebetween. The
fastening means adapted to secure the EVR over the
aneurysmatic aorta; EVR is capable of having an expand-
ed state and a deformed state. The EVR in its the ex-
panded state is adapted for extra-vascular positioning
around the aorta and the EVR in its deformed state is
adapted for laparoscopic delivery from a location outside
the subject’s body to a location around the aorta; the
inner surface defining a lumen that is characterized by a
proximal circumference, a distal circumference and a
length in the proximal to distal direction; the outer surface
is characterized by a proximal circumference, a distal
circumference and a length in the proximal to distal di-
rection; the inner surface comprises a macroporous med-
ical textile member, comprises voids dimensioned to al-
low free tissue ingrowth therethrough, and the outer sur-
face comprises a microporous medical textile member
that is made of a smoothly surfaced material, designed
to inhibit scar tissue formation and attachment thereto
and thereby preventinternal organs from sticking thereto.
The structural member connected either to the inner sur-
face or to the outer surface.

[0042] It is also in the scope of the invention wherein
the EVR further comprises a plurality of fastening means,
eg. 1,2, 4,12, 50 etc.

[0043] Itis also in the scope of the invention wherein
the EVR further comprises a plurality of radially projecting
attachment means (e.g., 1, 2, 4, 12 etc). The attachment
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means being adapted to secure the EVR either to the
aorta or to an endovascular aortic stent-graft.

[0044] It is also in the scope of the invention wherein
the inner surface and the outer surface are substantially
concentrically aligned.

[0045] It is also in the scope of the invention wherein
the inner surface and the outer surface are radially
spaced by a distance in the range between about 2 to 5
millimeters.

[0046] It is also in the scope of the invention wherein
the proximal circumference of outer surface substantially
coincides with the proximal circumference of inner sur-
face.

[0047] It is also in the scope of the invention wherein
the distal circumference of outer surface substantially co-
incides with the distal circumference of inner surface.
[0048] It is also in the scope of the invention wherein
the outer surface is substantially tubular.

[0049] It is also in the scope of the invention wherein
the structural member is made of a superelastic metal.
[0050] It is also in the scope of the invention wherein
the inner surface and the outer surface are attached
thereto via a plurality of spacing members, the spacing
members being connected to the structural member.
[0051] It is also in the scope of the invention wherein
the spacing members are substantially oriented in the
radial direction.

[0052] It is another object of the present invention to
disclose a method for treating an aneurysmatic aorta.
The method comprises steps selected from the following:
(a) identifying a subject having a medical condition indic-
ative of an unacceptably high risk of rupture of an aneu-
rysm of the abdominal aorta; (b) providing an implantable
kit as defined in any of the above; (c) introducing the
EVW in its the deformed state through a laparoscopic
working channel to an abdominal location adjacent to
renal arteries of the abdominal aorta; (d) laparoscopically
positioning the EVW around the aorta, in vicinity to renal
arteries; and (e) endovascularly placing the endovascu-
lar stent-graft (ESG) into the aneurysmatic aorta in the
subject.

[0053] It is also in the scope of the invention wherein
the ESG and the EVW are attachable therebetween and
wherein method further comprises step (f); step (f) com-
prises attaching the EVW and the ESG therebetween in
a manner that a dislocation of the implanted kit along the
aorta is avoided.

[0054] It is also in the scope of the invention wherein
the attachable comprises reversibly attachable and
wherein the attaching comprises reversibly attaching.
[0055] It is also in the scope of the invention wherein
the step of identifying a subject having a medical condi-
tion indicative of an unacceptably high risk of rupture of
an aneurysm of the abdominal aorta comprises identify-
ing a subject having a medical condition indicative of an
unacceptably high risk of rupture of an aneurysm of the
abdominal aorta and the aneurysm reaching about 2 cen-
timeters or less to a closest renal artery of the subject.
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[0056] It is also in the scope of the invention wherein
the aforesaid method further comprises the steps of (a)
upon identification of Type | endoleak - introducing the
EVW in a deformed state through a laparoscopic working
channel to an abdominal location adjacent to renal arter-
ies of the abdominal aorta of the subject and laparoscop-
ically positioning the EVW around the aorta, in vicinity to
renal arteries.

[0057] It is another object of the invention to disclose
amethod for treating an aneurysmatic aorta. The method
comprises steps selected from the following: (a) identi-
fying a subject having a medical condition indicative of
an unacceptably high risk of rupture of an aneurysm of
the abdominal aorta; (b) providing a fastened implantable
kit for treating an aneurysmatic abdominal aorta, com-
prises at least the elements of ESG, EVW, and plurality
(e.g., 1,2,4,12,50 etc.) of fastening means, adapted to
secure the EVW over the aneurysmatic aorta; (c) intro-
ducing the EVW in the deformed state through a lapar-
oscopic working channel to an abdominal location adja-
cent to renal arteries of the abdominal aorta of the sub-
ject; (d) laparoscopically positioning the EVW around the
aorta, in vicinity to renal arteries; (e) connecting the cor-
responding fastening means therebetween; and, (f) en-
dovascularly placing the ESG into the aneurysmatic aorta
[0058] It is also in the scope of the invention wherein
the step of identifying a subject having a medical condi-
tion indicative of an unacceptably high risk of rupture of
an aneurysm of the abdominal aorta comprises identify-
ing a subject having a medical condition indicative of an
unacceptably high risk of rupture of an aneurysm of the
abdominal aorta and the aneurysm reaching about 2 cen-
timeters or less to a closest renal artery of the subject.
[0059] Itis also in the scope of the invention wherein
the method further comprises the steps of (a) upon iden-
tification of Type | endoleak - introducing the EVW in a
deformed state through a laparoscopic working channel
to an abdominal location adjacent to renal arteries of the
abdominal aorta of the subject and laparoscopically po-
sitioning the EVW around the aorta, in vicinity to renal
arteries and connecting the corresponding fastening
means to one another.

BRIEF DESCRIPTION OF THE FIGURES

[0060] The presentinvention will now be described, by
way of example only, with respect to the accompanying
figures, wherein:

FIGS. 1A to 1D depict different variants of fasteners
according to few embodiments of the invention;
FIG. 2 depicts an EVR according to another embod-
iment of the invention;

FIG. 3 depicts an EVR according to yet another em-
bodiment of the invention

FIG. 4 depicts an EVR according to yet another em-
bodiment of the invention;

FIG. 5 depicts an EVR according to yet another em-
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bodiment of the invention;

FIG. 6 depicts an EVR according to yet another em-
bodiment of the invention;

FIG. 7 depicts an EVR according to yet another em-
bodiment of the invention;

FIG. 8A depicts an extra-vascular wrapping (135),
which include a structural member (140) and a med-
ical textile member (141);

FIG. 8B depicts an abdominal aorta (130), a right
renal artery (131), aleftrenal artery (132), over which
the extra-vascular wrapping (135) of figure 8a is po-
sitioned, adjacently below the renal arteries (131,
132) and is adapted to allow renal arteries (131, 132)
to exit thereabove;

FIG. 9A depicts an isometric view of the structural
member of the extra vascular wrapping;

FIG. 9B depicts an axial view of the structural mem-
ber of the extra vascular wrapping;

FIG. 9C depicts a side view of the structural member
of the extra vascular wrapping;.

FIG. 9D depicts a view of a circularly-to-linearly de-
formed structural member of the extra vascular wrap-
ping; and

FIG. 9E depicts a view of a circularly-to-linearly de-
formed and a longitudinally deformed structural
member of the extra vascular wrapping.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0061] The following descriptionis provided, alongside
all chapters of the present invention, so as to enable any
person skilled in the art to make use of the invention and
sets forth the best modes contemplated by the inventor
of carrying out this invention. Various modifications, how-
ever, will remain apparent to those skilled in the art, since
the generic principles of the present invention have been
defined specifically to provide an implementable kit and
EVR for treating an aneurysmatic abdominal aorta and
methods thereof.

[0062] It is one embodiment of the invention wherein
an implementable kit for treating an aneurysmatic ab-
dominal aorta is disclosed. The kit comprises at least two
attachable elements: an endovascular stent-graft (ESG)
and an extra-vascular wrapping (EVW). The ESG com-
prises a structural member (ESG-SM) adjustable be-
tween an expanded state and a radially-deformed state;
and a fluid flow guide (FFG) formed of textile strands,
substantially impervious to fluids and adjustable between
an expanded state and a radially-deformed state; the
FFG including a proximal region along which the fluid
flow guide is tubular to provide a primary conduit. The
EVW comprises an extra-vascular wrapping (EVW), the
EVW having at least one (e.g., 1,2,4,12 etc) structural
member (EVW-SM), capable of reversibly interchanging
between (i) an expanded state characterized by an inner
diameter and a length in the direction of the aorta suitable
for surrounding at least an effective portion of the im-
planted ESG; and (ii) a deformed state suitable for lapar-
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oscopic delivery to a location around the aorta, and vice
versa. The EVW-SM and either the ESG-SM or FFG are
at least reversibly attachable in a manner that a disloca-
tion of the implanted kit along the aorta is avoided.
[0063] Itisanother embodimentofthe invention where-
in a secured kit is disclosed. Here, the aforesaid EVW
additionally comprises a plurality (e.g., 1, 2, 4, 12, 50 etc)
of fastening means, adapted to secure the EVW over the
aneurysmatic aorta. The fastening means are selected
in a non-limiting manner from a group consisting of
threads, screws, hooks, zips, fasteners, clips, flaps,
claspers, springs, claspers, staplers, grips, zippers,
hooks and corresponding eyes, hook and loop reclosable
fastener squares, hook and loop reclosable fastener
strips, hook and loop reclosable fastener dots, hooks-
and-loops, e.g., Velcro™-type fasteners, straps, holes
and string, wires, cables, tabs, poppers, nails, buttons
and corresponding button holes, press buttons brackets,
glues, adhesives, or any combination thereof.

[0064] Itis well in the scope of the invention, wherein
the term ’secured’ refers interchangeably to at least two
different relevant meanings, namely:

(a) securing of the EVW to the aorta; and
(b) securing (or otherwise attaching) of the EVW to
the ESG.

[0065] Itis well in the scope of the invention, wherein
the term’endoleak’ refers to Type | Endoleak, which com-
prises a failure to seal attachment sites of an endovas-
cular stent-graft to the native vessels. This is widely rec-
ognized as the type of endoleak thatis most closely linked
to rupture and is therefore the most aggressively treated
[0066] Another embodiment of the invention wherein
an extra-vascular ring (EVR) is disclosed. The EVR is
adapted to at least partially encircle a segment of an an-
eurysmatic aorta in proximity to the renal arteries. The
EVR comprises a substantially tubular inner surface, an
outer surface and a plurality of fastening means; the inner
surface and the outer surface are attached thereto; the
fastening means adapted to secure the EVR over the
aneurysmatic aorta. The EVR is capable of having an
expanded state and a deformed state. The EVR in its the
expanded state is adapted for extra-vascular positioning
around an aorta and the EVR in its the deformed state
is adapted for laparoscopic delivery to a location around
the aorta. The inner surface defining a lumen that is char-
acterized by a proximal circumference, a distal circum-
ference and a length in the proximal to distal direction;
the outer surface is characterized by a proximal circum-
ference, a distal circumference and a length in the prox-
imal to distal direction. The inner surface comprises (i) a
macroporous medical textile member, comprises voids
dimensioned to allow free tissue ingrowth therethrough,
and (ii) a structural member connected thereto. The outer
surface comprises (i) a microporous medical textile mem-
ber that is made of a smoothly surfaced material, de-
signed to prevent scar tissue formation and attachment
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thereto and thereby preventinternal organs from sticking
thereto and (ii) a structural member disposed therein and
attached thereto.

[0067] Still another embodiment of the invention
wherein method for treating an aneurysmatic aorta. The
method comprises steps selected from the following: (a)
identifying a subject having a medical condition indicative
of an unacceptably high risk of rupture of an aneurysm
of the abdominal aorta; (b) obtaining an implementable
kit as defined in any of the above; (c) introducing the
EVW in a deformed state through a laparoscopic working
channel to an abdominal location adjacent to renal arter-
ies of the abdominal aorta of the subject; (d) laparoscop-
ically positioning the EVW around the aorta, in vicinity to
renal arteries; (e) introducing a healing period of no less
than 1 week; (f) endovascularly placing the Endovascular
stent-graft (ESG) into the aneurysmatic aorta in the sub-
ject; and (g) at least reversibly detaching the EVW-SM
and either the ESG-SM or FFG in a manner that a dislo-
cation of the implanted kit along the aorta is avoided.
[0068] A further embodiment of the invention wherein
another method for treating an aneurysmatic aorta is dis-
closed. The method comprises steps selected from the
following: (a) identifying a subject having a medical con-
dition indicative of an unacceptably high risk of rupture
of an aneurysm of the abdominal aorta; (b) obtaining a
fastened implementable kit for treating an aneurysmatic
abdominal aorta, as defined above, namely a kit com-
prises a plurality of fastening means, adapted to secure
the EVW over the aneurysmatic aorta; (c) introducing the
EVW in a deformed state through a laparoscopic working
channel to an abdominal location adjacent to renal arter-
ies of the abdominal aorta of the subject; (d) laparoscop-
ically positioning the EVW around the aorta, in vicinity to
renal arteries; (e) connecting the corresponding fasten-
ing means to one another; (f) introducing a healing period
of no less than 1 week; (g) endovascularly placing the
ESG into the aneurysmatic aorta in the subject; and (h)
securing the kit by fastening the fastening means and
hence at least reversibly detaching the EVW-SM and ei-
ther the ESG-SM or FFG in a manner that a dislocation
of the implanted kit along the aorta is avoided Reference
is now made to the figures schematically presenting in a
non-limiting manner out-of-scale presentations of vari-
ous embodiments of the invention. FIGS. 1A to 1D depict
different variants of fasteners: hooks and loops reclosa-
ble fastener stripes (e.g. hooks) and hatched stripes de-
note the complementary (e.g. loops) type of hooks and
loops reclosable fastener stripes;

[0069] FIG. 2 depicts an Extra Vascular Ring wherein
the inner surface (10) and the outer surface (11) are con-
centrically aligned and are radially spaced by a substan-
tially constant distance.

[0070] FIG. 3 depicts an Extra Vascular Ring compris-
ing aninner surface (20) and an outer surface (16) where-
in the distal circumference of outer surface (25) substan-
tially coincides with the distal circumference of inner sur-
face (24) and wherein the proximal circumference of out-
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er surface (23) substantially coincides with the proximal
circumference of its inner surface (22).

[0071] FIG. 4 depicts an abdominal aorta (100), a right
renal artery (101), a left renal artery (102), a celiac artery
(103) and an inferior mesenteric artery (104). An extra-
vascular wrapping (105) is positioned adjacently below
the renal arteries.

[0072] FIG. 5 depicts an abdominal aorta (110), aright
renal artery (111), a left renal artery (112), a celiac artery
(113) and an inferior mesenteric artery (114). Further de-
picted is an extra-vascular wrapping having a distal sec-
tion (115) that is positioned adjacently below the renal
arteries (111, 112) and a proximal section (117) that is
positioned adjacently below the renal arteries (111, 112)
and a bridging section (116) that connects between the
distal section (115) and the proximal section (117).
[0073] FIG. 6 depicts an abdominal aorta (120), a right
renal artery (121), a left renal artery (122), a celiac artery
(123) and an inferior mesenteric artery (124). An extra-
vascular wrapping (125) is positioned adjacently below
the renal arteries and is adapted to allow renal arteries
(121, 122) to exit through a substantially side-looking re-
cesses in extra-vascular wrapping (125).

[0074] FIG. 7 depicts an abdominal aorta (130), a right
renal artery (131), a left renal artery (132), a celiac artery
(133) and an inferior mesenteric artery (134). An extra-
vascular wrapping (135) is positioned adjacently below
the renal arteries (131, 132) and is adapted to allow renal
arteries (131, 132) to exit through a substantially side-
looking recesses in extra-vascular wrapping (135).
[0075] The extra-vascular wrapping (135) further al-
lows the celiac artery (133) and the inferior mesenteric
artery (134) to exit through a substantially forward-look-
ing recess.

[0076] FIG. 8A depicts an extra-vascular wrapping
(135), which include a structural member (140) and a
medical textile member (141).

[0077] FIG. 8B depicts an abdominal aorta (130), a
right renal artery (131), a left renal artery (132), over
which the extra-vascular wrapping (135) of figure 8a is
positioned, adjacently below the renal arteries (131, 132)
and is adapted to allow renal arteries (131, 132) to exit
thereabove.

[0078] FIG. 9A depicts an isometric view of the struc-
tural member of the extra vascular wrapping.

[0079] FIG. 9B depicts an axial view of the structural
member of the extra vascular wrapping.

[0080] FIG. 9c depicts a side view of the structural
member of the extra vascular wrapping.

[0081] FIG. 9D depicts a view of a circularly-to-linearly
deformed structural member of the extra vascular wrap-
ping.

[0082] FIG. 9E depicts a view of a circularly-to-linearly

deformed and a longitudinally deformed structural mem-
ber of the extra vascular wrapping, so that it facilitates
insertion of the extra vascular wrapping into a laparo-
scopic channel.
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Claims

An implantable kit for treating an aneurysmatic ab-
dominal aorta (110, 120, 130) of a human subject,
the kit comprising:

a. an endovascular stent-graft, ESG, compris-
ing:

i. a structural member, ESG-SM, adjustable
between aradially-expanded state and ara-
dially-compressed state; and

ii. a fluid flow guide, FFG formed of textile
strands, substantially impervious to fluids
and adjustable between an expanded state
and a radially-compressed state; said FFG
including a proximal region along which the
fluid flow guide is tubular to provide a pri-
mary conduit; and said FFG being disposed
adjacentto said ESG-SM and being secure-
ly attached thereto; and

b. an extra-vascular wrapping (125, 135), EVW,
said EVW (125, 135) comprising at least one
structural member, EVW-SM, capable of revers-
ibly interchanging between (i) a generally cylin-
drical expanded state characterized by an in-
ner diameter and a length in the direction of said
aorta (110, 120, 130) suitable for surrounding at
least an effective portion of said implanted ESG;
and (i) adeformed state suitable for laparoscop-
icdelivery of said EVW (125, 135) from alocation
outside of said subject’'s body to a location
around said aorta (110, 120, 130), and vice ver-
sa, characterized in that said EVW (125, 135)
further comprises at least one medical textile
member (141) adapted to at least partially en-
circle a segment of said aneurysmatic aorta in
proximity to the renal arteries, said medical tex-
tile member (141) (a) being disposed adjacent
to said EVW-SM and being securely attached
thereto, and

said medical textile member (141) further (b) com-
prises at least one internal macroporous layer and
at least one external microporous layer.

The kit according to claim 1, wherein said EVW (125,
135) is adapted by means of size and shape to wrap
said aorta (110, 120, 130) in a non-continuous man-
ner.

The kit according to claim 1, wherein said deformed
state of said EVW-SM comprises at least one of the
following characteristics:

a. longitudinal deformability, adapted to reduce
said length in the direction of said aorta and
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hence allow insertion of said EVW (125, 135)
into a laparoscopic channel; and

b. circular-to-linear deformability, adapted to
convert said generally cylindrical to a generally
linear configuration, so as to provide the EVW
(125, 135) to be pushed through a generally
straight laparoscopic channel.

The kit according to claim 1, wherein said EVW-SM
and either said ESG-SM or said FFG are in attach-
ment therebetween so that dislocation of the kitalong
the aorta is avoided.

The kit according to claim 4 wherein said EVW-SM
and either said ESG-SM or said FFG are in reversible
attachment therebetween, and wherein said attach-
ment is provided by one or more physical members
connecting directly between said ESG and said EVW
(125, 135).

The kit according to claim 5, wherein said EVW (125,
135) additionally comprises a plurality of fastening
elements, adapted to secure said EVW (125, 135)
over said aneurysmatic aorta, which fastening ele-
ments are selected from the group consisting of:
threads, screws, hooks, zips, fasteners, clips, flaps,
springs, claspers, staplers, grips, zippers, hooks and
corresponding eyes, hook and loop reclosable fas-
tener squares, hook and loop reclosable fastener
strips, hook and loop reclosable fastener dots,
hooks-and-loops, straps, holes and string, sutures,
wires, cables, tabs, poppers, nails, buttons and cor-
responding button holes, press buttons brackets,
glues, adhesives, or any combination thereof.

The kit according to claim 5, wherein said EVW-SM
and said ESG-SM are adapted by means of size and
shape to be interlocked therebetween.

The kit according to claim 1, wherein said internal
macroporous layer is adapted by means of size and
shape to be positioned directly over said aneurys-
matic abdominal aorta, and comprising voids dimen-
sioned to allow free tissue ingrowth therethrough,
and wherein said internal macroporous layeris a pol-
ymer mesh characterized by a pores ranging in di-
mension from about 100 wm to about 2 mm.

The kit according to claim 1, wherein said external
microporous layer comprises a smoothly surfaced
material, configured to prevent scar tissue formation
and attachment thereto and thereby prevent internal
organs from sticking thereto, and wherein said ex-
ternal microporous layer is adapted by means of size
and shape to be sparsely attached to said internal
macroporous layer, so as to allow said free tissue
ingrowth while preventing scar tissue formation and
attachment to said microporous layer.
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The kit according to claim 1, wherein at least one of
said internal macroporous layer and said external
microporous layer comprises attaching elements,
said elements selected from the group consisting of:
threads, holes, screws, hooks, zips, fasteners, clips,
flaps, claspers, springs, grips, zippers, hooks-and-
loops, sutures, straps, strings, wires, cables, tabs,
poppers, nails, buttons, brackets, glue, adhesives,
or any combination thereof.

The kit according to claim 1, wherein said EVW (125,
135) when in said expanded state is in the form of a
cylinder, wherein said cylinder is adapted for place-
ment adjacently below renal arteries of said aorta
(110, 120, 130), wherein said EVW (125, 135) when
in said expanded state comprises one or more com-
plete or partial interruptions, and wherein said cylin-
der is adapted for placement adjacently above and
below said renal arteries of said aorta (110, 120,
130).

The kit according to claim 1, wherein said cylinder
comprises interruptions adapted to allow passage of
atleastone artery selected from the group consisting
of: (a) said renal arteries; (b) an inferior mesenteric
artery exiting from said aorta (110, 120, 130); (c) a
celiac artery exiting from said aorta (110, 120, 130)
or (d) any combination thereof.

The kit according to claim 1, wherein said EVW-SM
comprises a super-elastic metal.

The kit according to claim 13, wherein said super-
elastic metal is Nitinol.

The kit according to claim 1, wherein said length of
said EVW-SM when in said expanded state is be-
tween 1 to 3 centimeters, and wherein said inner
diameter of said EVW-SM when in said expanded
state is in the range between 2 to 4 centimeters.

Patentanspriiche

1.

Implantierbares Set zur Behandlung einer aneurys-
matischen Bauchaorta (110, 120, 130) eines
menschlichen Patienten, wobei das Set umfasst:

a. einen endovaskularen Stent-Graft, ESG, um-
fassend:

i. ein Strukturelement, ESG-SE, das zwi-
schen einem radial expandierten Zustand
und einem radial komprimierten Zustand
anpassbar ist; und

ii. ein Flussigkeitsstromfiihrungsteil, FSF,
das aus Textilstréngen gebildet, im Wesent-
lichen flissigkeitsundurchlassig und zwi-
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schen einem expandierten Zustand und ei-
nem radial komprimierten Zustand anpass-
bar ist; wobei das FSF einen proximalen Be-
reich beinhaltet, entlang dessen das Flus-
sigkeitsstromfihrungsteil réhrenférmig ist,
um einen primaren Kanal bereitzustellen;
und wobei das FSF benachbart zu dem
ESG-SE angeordnet und fest daran ange-
bracht ist; und

b. einen extravaskularen Wickel (125, 135),
EVW, wobei der EVW (125, 135) mindestens
ein Strukturelement, EVW-SE, umfasst, das fa-
hig ist, reversibel zu wechseln zwischen (i) ei-
nem generell zylindrischen expandierten Zu-
stand, gekennzeichnet durch einen Innen-
durchmesser und eine Lange in der Richtung
der Aorta (110, 120, 130), die geeignet sind, um
mindestens einen effektiven Teil des implantier-
ten ESGs zu umgeben; und (ii) einem verform-
ten Zustand, der zur laparoskopischen Zufiih-
rung des EVWs (125, 135) von einer Position
auBlerhalb des Koérpers des Patienten zu einer
Position um die Aorta (110, 120, 130) und vice
versa geeignet ist, dadurch gekennzeichnet,
dass der EVW (125, 135) weiter mindestens ein
medizinisches Textilelement (141) umfasst, das
dazu eingerichtet ist, mindestens ein Segment
der aneurysmatischen Aorta in der Nahe der
Nierenarterien zu umschlieRen, wobei das me-
dizinische Textilelement (141) (a) benachbartzu
dem EVW-SE angeordnet ist und fest daran an-
gebracht ist, und

das medizinische Textilelement (141) weiter (b) min-
destens eine interne makroporése Schicht und min-
destens eine externe mikroporése Schicht umfasst.

Set nach Anspruch 1, wobei der EVW (125, 135)
mittels GrolRe und Form dazu eingerichtet ist, die
Aorta (110, 120, 130) auf nicht kontinuierliche Weise
zu umbhidillen.

Set nach Anspruch 1, wobei der verformte Zustand
des EVW-SE mindestens eines der folgenden Merk-
male umfasst:

a. Verformbarkeit in Langsrichtung, welche da-
zu eingerichtet ist, die Léange in der Langsrich-
tung der Aorta zu reduzieren und dadurch die
Einbringung des EVWs (125, 135) in einen La-
paroskopiekanal zuzulassen; und

b. Verformbarkeit von kreisférmig zu linear, wel-
che dazu eingerichtet ist, die generell zylindri-
sche in eine generell lineare Konfiguration um-
zuwandeln, um den EVW (125, 135) zum Hin-
durchdriicken durch einen generell geraden La-
paroskopiekanal bereitzustellen.
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Set nach Anspruch 1, wobei das EVW-SE und ent-
weder das ESG-SE oder das FSF dazwischen be-
festigt sind, sodass eine Dislokation des Sets ent-
lang der Aorta vermieden wird.

Set nach Anspruch 4, wobei das EVW-SE und ent-
weder das ESG-SE oder das FSF reversibel dazwi-
schen befestigt sind und wobei diese Befestigung
durch ein oder mehr technische Elemente bereitge-
stellt wird, die direkt zwischen dem ESG und dem
EVW (125, 135) anschlieRen.

Set nach Anspruch 5, wobei der EVW (125, 135)
zuséatzlich eine Vielzahl von Befestigungselementen
umfasst, die zur Befestigung des EVWs (125, 135)
Uber der aneurysmatischen Aorta eingerichtet sind,
welche Befestigungselemente aus der Gruppe aus-
gewahlt sind, bestehend aus: Gewinden, Schrau-
ben, Haken, Zippverschliissen, Schnellverschliis-
sen, Clips, Laschen, Federn, Hakenverschllissen,
Nieten, Klammern, Reil3verschlissen, Haken und
entsprechenden Osen, wiederverschlieRbaren
Klettband-Verschlussquadraten,
wiederverschlieBbaren Klettband-Verschlussstrei-
fen, wiederverschlieRbaren Klettband-Verschluss-
punkten, Klettbandern, Riemen, L&chern und
Schnur, chirurgischen Nahten, Drahten, Kabeln,
Schlaufen, Druckkndpfen, Nageln, Knépfen und ent-
sprechenden Knopfléchern, Druckknopfbiigeln, Lei-
men, Klebstoffen oder gleich welcher Kombination
davon.

Set nach Anspruch 5, wobei der EVW-SE und das
ESG-SE mittels GrolRe und Form dazu eingerichtet
sind, dazwischen verriegelt zu werden.

Setnach Anspruch 1, wobei die interne makropordse
Schicht mittels GréRe und Form dazu eingerichtet
ist, direkt Uber der aneurysmatischen Bauchaorta
angeordnet zu werden, und Hohlrdume umfasst, die
dazu dimensioniert sind, freies Einwachsen von Ge-
webe dort hindurch zuzulassen, und wobei die inter-
ne makropordse Schicht ein Polymernetz ist, das
durch Poren gekennzeichnet ist, die sich in der Gro-
3e von ungefahr 100 wm bis auf ungefahr 2 mm be-
laufen.

Setnach Anspruch 1, wobeidie externe mikropordse
Schicht ein Material mit glatter Oberflache umfasst,
das dazu eingerichtet ist, die Bildung von Narben-
gewebe und die Bindung daran zu verhindern und
dadurch zu verhindern, dass innere Organe daran
anhaften, und wobei die externe mikropordse
Schicht mittels GréRe und Form dazu eingerichtet
ist, sparlich an der internen makroporésen Schicht
befestigt zu sein, umfreies Einwachsen von Gewebe
zuzulassen, wahrend Narbengewebebildung und
Befestigung an der mikropordsen Schicht verhindert
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werden.

Set nach Anspruch 1, wobei mindestens eines der
internen makroporésen Schicht und der externen mi-
kroporésen Schicht Befestigungselemente umfasst,
wobei diese Elemente aus der Gruppe ausgewahlt
sind, bestehend aus: Gewinden, Lochern, Schrau-
ben, Haken, Zippverschliissen, Schnellverschliis-
sen, Clips, Laschen, Hakenverschllissen, Federn,
Klammern, Reil3verschliissen, Klettbandern, chirur-
gischen Nahten, Riemen, Schniren, Drahten, Ka-
beln, Schlaufen, Druckknépfen, Nageln, Knépfen,
Blgeln, Leim, Klebstoffen oder gleich welcher Kom-
bination davon.

Set nach Anspruch 1, wobei der EVW (125, 135),
wenn er sich in dem expandierten Zustand befindet,
in Form eines Zylinders vorliegt, wobei der Zylinder
zur Anbringung benachbart unterhalb von Nierenar-
terien der Aorta (110, 120, 130) eingerichtet ist, wo-
bei der EVW (125, 135), wenn er sich in dem expan-
dierten Zustand befindet, eine oder mehrere voll-
stéandige oder teilweise Unterbrechungen umfasst,
und wobei der Zylinder zur Anbringung benachbart
ober- und unterhalb der Nierenarterien der Aorta
(110, 120, 130) eingerichtet ist.

Set nach Anspruch 1, wobei der Zylinder Unterbre-
chungen umfasst, die dazu eingerichtet sind, das
Hindurchfliihren mindestens einer Arterie zu gestat-
ten, ausgewahlt aus der Gruppe, bestehend aus: (a)
den Nierenarterien; (b) eineraus der Aorta (110, 120,
130) austretenden unteren Eingeweidearterie; (c) ei-
ner aus der Aorta (110, 120, 130) austretenden
Bauchhéhlenarterie oder (d) gleich welcher Kombi-
nation davon.

Set nach Anspruch 1, wobei das EVW-SE ein su-
perelastisches Metall umfasst.

Set nach Anspruch 13, wobei das superelastische
Metall Nitinol ist.

Set nach Anspruch 1, wobei die Ladnge des EVW-
SEs, wenn es sich im expandierten Zustand befin-
det, zwischen 1 und 3 Zentimeter betragt, und wobei
der Innendurchmesser des EVW-SEs, wenn es sich
im expandierten Zustand befindet, im Bereich zwi-
schen 2 und 4 Zentimetern liegt.

Revendications

1.

Nécessaire implantable pour traiter un anévrisme
aortique abdominal (110, 120, 130) d’'un sujet hu-
main, le nécessaire comprenant :

endovasculaire, ESG,

a. une greffe
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comprenant :

i. un élément structurel, ESG-SM, réglable
entre un état déployé en direction radiale et
un état comprimé en direction radiale ; et
ii. un guide d’écoulement de fluide, FFG,
réalisé a partir de fils textiles, essentielle-
ment imperméable aux fluides et que I'on
peut régler entre un état déployé et un état
comprimé endirection radiale, ledit FFG en-
globant une zone proximale le long de la-
quelle le guide d’écoulement de fluide pos-
séde une forme tubulaire pour procurer un
conduit primaire, et ledit FFG est disposé
en position adjacente auditESG-SM touten
y étant fermement fixé ; et

b. une enveloppe extravasculaire (125, 135),
EVW, ladite EVW (125, 135) comprenant au
moins un élément structurel, ESG-SM, possé-
dant une capacité de permutation réversible en-
tre (i) un état déployé généralement cylindrique
caractérisé par un diamétre interne et une lon-
gueur dans la direction de ladite aorte (110, 120,
130) appropriés pour entourer au moins une por-
tion effective de ladite ESG implantée ; et (ii) un
état déformeé approprié pour I'alimentation lapa-
roscopique de ladite EVW (125, 135) a partir
d’un endroit situé a I'extérieur du corps dudit su-
jetjusqu’a un endroit situé autour de ladite aorte
(110, 120, 130), et vice versa, caractérisé en
ce que ladite EVW (125, 135) comprend en
outre au moins un élément textile médical (141)
congu pour encercler au moins en partie un seg-
ment dudit anévrisme aortique a proximité des
artéres rénales, ledit élément textile médical
(141) (a) étant disposé en position adjacente
audit EVW-SM tout en y étant fermement fixé et
ledit élément textile médical (141) (b) compre-
nant en outre au moins une couche macropo-
reuse interne et au moins une couche micropo-
reuse externe.

Nécessaire selon la revendication 1, dans lequel la-
dite EVW (125, 135) est congue, en ce qui concerne
sa dimension et sa configuration, pour envelopper
ladite aorte (110, 120, 130) d’'une maniére non con-
tinue.

Nécessaire selon la revendication 1, dans lequel le-
dit état déformé dudit EVW-SM comprend au moins
une des caractéristiques suivantes :

a. une aptitude a la déformation en direction lon-
gitudinale, congue pour réduire ladite longueur
dans la direction de ladite aorte et permettant
par conséquent l'insertion de ladite EVW (125,
135) dans un canal laparoscopique ; et
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1"

b. une aptitude a la déformation circulaire-vers-
linéaire, congue pour convertir ladite configura-
tion généralement cylindrique en une configu-
ration généralement linéaire de fagon a conférer
a la EVW (125, 135) une capacité d’étre pous-
sée a travers un canal laparoscopique généra-
lement rectiligne.

Nécessaire selon la revendication 1, dans lequel le-
dit EVW-SM et, soit ledit ESG-SM, soit ledit FFG,
sont fixés entre eux de fagon a éviter une désarticu-
lation du nécessaire le long de l'aorte.

Nécessaire selon la revendication 4, dans lequel le-
dit EVW-SM et, soit ledit ESG-SM, soit ledit FFG,
sont fixés entre eux de maniére réversible, et dans
lequel ladite fixation est fournie par un ou plusieurs
éléments physiques reliantdirectement entre eux la-
dite ESG et ladite EVW (125, 135).

Nécessaire selon la revendication 5, dans lequel la-
dite EVW (125, 135) comprend en outre plusieurs
éléments de fixation congus pour fixer ladite EVW
(125, 135) par-dessus ledit anévrisme aortique, les
éléments de fixation en question étant choisis parmi
le groupe constitué par : des fils, des vis, des cro-
chets, des fermetures a glissiére, des attaches, des
pinces, des pattes, des ressorts, des vrilles, des
agrafes, des griffes, des fermetures éclair, des cro-
chets et des oeillets correspondants, des carrés de
fixation refermables de type velcro, des bandes de
fixation refermables de type velcro, des points de
fixation refermables de type velcro, des crochets-et-
boucles, des sangles, des trous et ficelles, des fils
de suture, des fils métalliques, des cables, des pat-
tes, des boutons-pression, des clous, des boutons
et des trous de boutons correspondants, des sup-
ports de boutons-pression, des colles, des adhésifs,
ou I'une quelconque de leurs combinaisons.

Nécessaire selon la revendication 5, dans lequel le-
dit EVW-SM et ledit ESG-SM sont congus, en ce qui
concerne leur dimension et leur configuration, a des
fins de verrouillage réciproque.

Nécessaire selon la revendication 1, dans lequel la-
dite couche macroporeuse interne est congue en ce
qui concerne sa dimension et sa configuration pour
venir se disposer directement par-dessus ledit ané-
vrisme aortique abdominal, et comprenant des vides
dimensionnés pour y permettre une croissance in-
terne de tissu sans entrave, et dans lequel ladite
couche macroporeuse interne est un treillis polyme-
re caractérisé par des pores dont les dimensions
se situent dans la plage d’environ 100 pm a environ
2 mm.

Nécessaire selon la revendication 1, dans lequel la-
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dite couche microporeuse externe comprend une
matiére du type a surface lisse, configurée pour em-
pécher la formation de tissu cicatriciel et la fixation
de ce dernier a ladite couche pour ainsi empécher
des organes internes d’y adhérer, et dans lequel la-
dite couche microporeuse externe est congue en ce
qui concerne sa dimension et sa configuration pour
étre faiblement fixée a ladite couche macroporeuse
interne, de fagon a permettre une croissance interne
de tissu sans entrave, tout en empéchant une for-
mation de tissu cicatriciel et la fixation de ce dernier
a ladite couche microporeuse.

Nécessaire selon la revendication 1, dans lequel au
moins une desdites couches choisies parmi ladite
couche macroporeuse interne et ladite couche mi-
croporeuse externe comprend des éléments de fixa-
tion, lesdits éléments étant choisis parmi le groupe
constitué par : des fils, des trous, des vis, des cro-
chets, des fermetures a glissiere, des attaches, des
pinces, des pattes, des vrilles, des ressorts, des grif-
fes, des fermetures éclair, des crochets-et-boucles,
des fils de suture, des sangles, des cordons, des fils
métalliques, des cables, des pattes, des boutons-
pression, des clous, des boutons, des supports, des
colles, des adhésifs, ou 'une quelconque de leurs
combinaisons.

Nécessaire selon la revendication 1, dans lequel la-
dite EVW (125, 135), lorsqu’elle se trouve dans ledit
état déployé, se présente sous la forme d’un cylin-
dre, ledit cylindre étant congu pour venir se placer
en position adjacente en dessous des artéres réna-
les de ladite aorte (110, 120, 130), dans lequel ladite
EVW (125, 135), lorsqu’elle se trouve dans ledit état
déployé, comprend une ou plusieurs interruptions
complétes ou partielles, et dans lequel ledit cylindre
est congu pour venir se placer en position adjacente
au-dessus et en dessous desdites arteres rénales
de ladite aorte (110, 120, 130).

Nécessaire selon la revendication 1, dans lequel le-
dit cylindre comprend des interruptions congues
pour permettre le passage d’au moins une artére
choisie parmi le groupe constitué par : (a) lesdites
artéres rénales ; (b) une artére mésentérique infé-
rieure qui sort de ladite aorte (110, 120, 130) ; (c)
une artére coeliaque qui sort de ladite aorte (110,
120, 130) ; ou (d) 'une quelconque de leurs combi-
naisons.

Nécessaire selon la revendication 1, dans lequel le-
dit EVW-SM comprend un métal superélastique.

Nécessaire selon la revendication 13, dans lequel
ledit métal est du nitinol.

Nécessaire selon la revendication 1, dans lequel la-
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dite longueur dudit EVW-SM, lorsqu’il se trouve dans
ledit état déployé, s’éleve entre 1 et 3 cm, et dans
lequel ledit diamétre interne dudit EVW-SM, lorsqu'il
se trouve dans ledit état déployé, se situe dans la
plage entre 2 et 4 cm.
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FIG. 1C FIG. 1D
Heavy duty hooks & eyes Coat hooks & eyes

13



EP 2 231 066 B1

11

N .

—

}!!!!!!!m ,
Y
WOV WL

AAAAAAANAAANAAN
AAAAAAAAAN/

wn

14

FIG. 2
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