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Description

FIELD OF THE INVENTION:

[0001] The present invention relates generally to a sys-
tem for delivering and implanting a graft in a hollow-body
organ or vessel, such as the abdominal aorta. More par-
ticularly, the present invention relates to a system for
treating an abdominal aortic aneurysm in a patient.

BACKGROUND OF THE INVENTION:

[0002] Endoluminal prostheses are typically used to
repair, replace, or otherwise correct a diseased or dam-
aged blood vessel. A prosthesis may therefore be used
to prevent or treat a wide variety of vascular ailments
such as stenosis of the vessel, thrombosis, occlusion, or
an aneurysm.
The document WO-A-2004024034, which is state of the
art according to Article 54(3) EPC only, shows a system
similar with that of claim 1, but lacking a plurality of indi-
vidual tensioners.
Another system for endoluminal repair is disclosed in
document EP-A-0941715.
[0003] One type of well-known endoluminal prosthesis
used in treatment and repair of diseases in various blood
vessels is a stent. A stent is a generally longitudinal tu-
bular device which is useful to open and support various
lumens in the body. For example, stents may be used in
the vascular system, urogenital tract and bile duct, as
well as in a variety of other applications in the body. En-
dovascular stents have become widely used for the treat-
ment of stenosis, strictures, and aneurysms in various
blood vessels. These devices are implanted within the
vessel to open and/or reinforce collapsing or partially oc-
cluded sections of the vessel.
[0004] Stents are generally open ended and are radi-
ally expandable between a generally unexpanded inser-
tion diameter and an expanded implantation diameter
which is greater than the unexpanded insertion diameter.
Stents are often flexible in configuration, which allows
them to be inserted through and conform to tortuous path-
ways in the blood vessel. The stent is generally inserted
in a radially compressed state and expanded either
through a self-expanding mechanism, or through the use
of balloon catheters.
[0005] A graft is another type of endoluminal prosthe-
sis which is used to repair and replace various body ves-
sels. Whereas a stent provides structural support to hold
a damaged vessel open, a graft provides an artificial lu-
men through which blood may flow. Grafts are typically
tubular devices which may be formed of a variety of ma-
terials, including textile and non-textile materials. Grafts
also generally have an unexpanded insertion diameter
and an expanded implantation diameter which is greater
than the unexpanded diameter.
[0006] It is known to combine a stent and a graft to
form a composite endoluminal prosthesis. Such a com-

posite medical device provides additional support for
blood flow through weakened sections of a blood vessel.
In endovascular applications the use of a stent/graft com-
bination is important because the combination not only
effectively allows the passage of blood therethrough, but
also ensures the implant will remain open.
[0007] It is also known to provide delivery systems for
delivering grafts, stents and composite stent/graft pros-
theses intralumenally. These delivery systems generally
include catheters with the prosthesis removably mounted
to the distal end of the catheter. Quite often a catheter,
introducer sheath, or other similar retaining means, is
disposed over the prosthesis to removably support the
prosthesis on the catheter. Once the prosthesis is situ-
ated in the target site in the lumen, the catheter is re-
moved from the prosthesis.
[0008] In treating an abdominal aortic aneurism, tradi-
tional open surgery or minimally invasive endovascular
procedures may be employed. Traditional open surgery
requires a large incision in the abdominal wall, from just
below the breast bone to the top of the pubic bone. The
muscles are then divided and the intestines and internal
organs of the abdomen are pulled aside the aorta in the
back of the abdominal cavity, just in front of the spinal
column.
[0009] The aorta is clamped and the aneurysm is cut
open to reveal any plaque and clotted blood inside. De-
generative tissue is then removed. An aortic graft is then
sewn to the healthy aortic tissue above and below the
weakened area so that, when finished, it functions as a
bridge for the blood flow.
[0010] After the aortic graft has been sewn in place
and all bleeding spots controlled, the aneurysm sack
which has been opened along its length is sewn back up
usually over the new graft. This prevents the new graft
from rubbing against the intestines, which can damage
the intestine wall. The entire procedure is fairly traumatic,
is relatively high risk, and requires a long recovery period.
[0011] The endovascular procedure utilizes the endo-
luminal prostheses mentioned above to minimally inva-
sively treat an abdominal aortic aneurysm. The endovas-
cular procedure requires two small incisions in the groin.
X-ray imaging typically guides the vascular graft, stent,
or stent/graft through a blood vessel in the leg and into
the aorta.
[0012] While minimally-invasive techniques have
been an improvement over prior open surgical tech-
niques, there is still need for improvement. A drawback
of systems to deliver endoluminal prostheses is the ina-
bility to adjust or retrieve the graft or stent/graft once it
has been deployed. Generally, deployment of the graft
(or stent/graft) marks a point of no return; if the graft is
determined to be in an inappropriate position, or the graft
size is inadequate, it is not always easy or possible to
cancel the procedure or reposition the stent/graft after
passing this point.
[0013] Another drawback of a known delivery system
for delivering stent/grafts is that the large diameter intro-
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ducer catheters are needed to deliver such systems. A
typical previously known stent/graft system may include
a central delivery shaft having a diameter of 1.5-1.75 mm,
a deployment balloon having a thickness of 0.5-0.75 mm,
an anchoring stent with a thickness of 0.3-0.6 mm, a syn-
thetic graft with a thickness of 0.25-0.5 mm, and a delivery
sheath having a thickness of 0.5-0.75 mm. A stacking of
these thicknesses results in a combined thickness of 4-7
mm, which must be inserted through a vascular system
generally having a diameter in the range of 5-7 mm.
[0014] This creates apparent problems in the delivery
and trauma which may occur with such a prosthesis.
[0015] U.S. Patent No. 5,824,055 to Spiridigliozzi et
al. is directed to providing a solution to many of these
problems with the delivery systems. The delivery system
employed by Spiridigliozzi et al. entails separate delivery
of a stent and graft in order to provide a reduced profile
and smaller diameter of the system. There are still, how-
ever, drawbacks to the system. In particular, once a graft
is delivered first before the stent, because there is no
anchoring system prior to the stent’s introduction, the
graft may migrate in the vascular system. This may result
in imprecise location and increased trauma to the area.
As such, this system requires the use of the stent to lock
the graft in place.
[0016] Accordingly, it is desirable to provide a system
for treating vascular defects and disorders, such as ab-
dominal aortic aneurysms, that minimizes the overall pro-
file of the prosthesis and delivery system and results in
a more secure graft/vessel interface.

SUMMARY OF THE INVENTION:

[0017] In view of the foregoing, it is an object of the
present invention to provide a system for delivering and
implanting a graft in a hollow-body organ or vessel that
enables a smaller profile graft and delivery system and
results in a more secure graft/vessel interface.
[0018] In an aspect of the invention, a system accord-
ing to claim 1 is provided.

BRIEF DESCRIPTION OF THE DRAWINGS:

[0019] Figure 1 is a perspective view of a graft delivery
system in accordance with one form of the invention with
the graft delivery system and graft illustrated in prede-
ployment condition.
[0020] Figure 2 is a view of the graft delivery system
of Figure 1 illustrating the graft delivery system and graft
during deployment.
[0021] Figure 3 is a view illustrating an alternative graft
delivery system for holding the graft in place prior to in-
sertion and deployment.
[0022] Figures 4A, 4B, and 4C are, respectively, per-
spective views showing deployment of the graft in an
abdominal aortic aneurysm and the suturing of the graft
to the aorta; the graft as sutured with the partial withdraw-
al of the graft delivery system; and, the appearance of

the graft as permanently implanted in the aorta.
[0023] Figure 5 is a perspective view of an alternative
arrangement illustrating the addition of a stent in position
within the graft at the sutured site thereof.
[0024] Figures 6A and 6B are, respectively, a partial
sectional side view and a cross-sectional view along
viewing line 6B of Figure 6A of an illustrative stent delivery
system for use in inserting the stent shown in Figure 5.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS:

[0025] The present invention provides apparatus for
the treatment of aneurysms occurring in hollow-body or-
gans or vessels. As used herein, such hollow-body or-
gans or vessels are collectively referred to as body ves-
sels.
[0026] Referring to Figures 1 and 2, a graft delivery
system 10 constructed in accordance with the principles
of the present invention is described. Graft delivery sys-
tem 10 is designed to releaseably and adjustably grasp
a synthetic tubular graft 12. The graft 12 is preferably
formed from a polyester fabric, such as polyethylene
terepthalate, or other biocompatible material, such as
polytetrafluoroethylene (PTFE) or expanded PTFE. In
addition, graft 12 may be a biological graft formed of hu-
man or animal tissue, rather than synthetic or polymer
materials. Such biological grafts may be human hom-
ografts, porcine xenografts, allografts or autografts.
[0027] Graft delivery system 10 comprises a plurality
of radially outwardly expandable graft tensioners 14 that
are spaced circumferentially around an inner support
tube 16 having an opening through which a guidewire 18
may extend for positioning the graft delivery system 10,
as will be described. A nose cone 20 is disposed on the
distal end of the support tube to facilitate insertion of the
graft delivery system 10. As used herein with respect to
the graft delivery system 10, the term proximal refers to
the portion of the graft delivery system that extends out-
side a patient’s body and is manipulated by the clinician,
while the term distal refers to the end of the graft delivery
system within a patient’s body and is furthermost from
the proximal end. The distal ends of the graft tensioners
14 are suitably affixed internally of the nose cone 20,
while the proximal ends of the graft tensioners 14 are
suitably affixed to a movable handle 22 for subsequent
removal of the cone 20 and tensioners 14, as will be
described.
[0028] Adjacent the proximal end, the graft delivery
system 20 includes an introducer sleeve 24. A flush port
26 communicating with the interior of the graft delivery
system 20 may also be provided for irrigation purposes.
Supported internally of the introducer sleeve 24 for slid-
able longitudinal movement therewith is an outer retract-
able sheath 28. The distal end of sheath 28 is releaseably
attached to the nose cone 20 by friction. The tubular graft
12 is disposed interiorly of outer sheath 28 and circum-
ferentially around the graft tensioners 14, with an inser-
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tion end 12a of the graft being adjacent the nose cone 20.
[0029] In Figure 1, the graft delivery system 10 is
shown as loaded in a predeployment condition. In this
condition, the graft tensioners 14 are contracted radially
to a reduced delivery diameter by the outer retractable
sheath 28 over the graft 12. The radial yield strength of
the outer sheath 28 is selected, as is known in the art, to
be greater than the outward force produced by the radially
expandable tensioners 14, so that the outer sheath 28
biases the tensioners 14 inwardly against the spring force
created by tensionsers 14 so that the tensioners 14 are
disposed longitudinally adjacent one another and sup-
port tube 16. In this condition, the graft 12 is folded within
the outer sheath 28 and is held by the sheath 28 against
the inherent outward bias of the fingers 14.
[0030] As seen in Figure 2, when the outer sheath 28
is retracted, the graft tensioners 14 move radially out-
wardly to open the graft 12 substantially to its deployed
diameter. While a retractable sleeve 28 has been de-
scribed herein as retaining the expandable graft tension-
ers 14 in the reduced diameter predeployment condition,
it should be appreciated that other suitable restraining
arrangements may be used in the graft delivery system.
For example, as shown in Figure 3, an outer sheath 28’
may be used to restrain the expandable graft tensioners
14 in the predeployment condition. Sheath 28’ may be
constructed in a known crocheted configuration, with an
appropriate pull cord 30, whereby upon pulling cord 30,
the crocheted construction separates thereby allowing
the tensioners to expand to deploy the graft 12 contained
within sheath 23’ to its deployment diameter. Such a cro-
cheted construction is shown, for example, in U.S. Patent
6,019,785, issued to Ernst Peter Strecker on February
1, 2000. In addition, other suitable graft delivery systems
may be used to deploy the graft 12 in the method de-
scribed herein, such as for example, the delivery system
shown and described in U.S. Patent No. 5,824,055. It
should also be understood that while the expandable
graft tensioners 14 are shown herein as being relatively
straight, alternative tensioners may be used such as a
tensioner arranged as a spiral to form a coil or braid.
[0031] Referring now to Figures 4A - 4C, a method of
implanting a single lumen graft 12 within an abdominal
aorta aneurysm 32 using the graft delivery system 10 of
the present invention is described.
[0032] As depicted in Figure 4A, the graft delivery sys-
tem 10 is inserted into the aneurysm 32 over the
guidewire 18 until the graft 12 is disposed across aneu-
rysm 32 in the aorta 34 to a position located between the
renal arteries 36 and the iliac arteries 38. The aneurysm
32 includes a non-dilated region 40 above the aneurysm
32 (referred to as the "proximal neck") and distal region
42 just above the bifurcation of the iliac arteries 38 (re-
ferred to as the "distal cuff"). As used herein with respect
to the aneurysm 32, the term proximal means relatively
closer to the heart, while the term distal means relatively
farther from the heart. The graft delivery system 10 with
the introducer sleeve 24 is threaded through a femoral

artery along the guidewire 18 until the graft 12 is posi-
tioned across aneurysm 32 and the insertion end 12a of
the graft 12 is located adjacent the non-dilated proximal
neck 40 of the aneurysm 32. The nose cone 20, disposed
on the distal end of the graft delivery system 10, facilitates
vascular insertion. The position of the graft 12 within an-
eurysm 32 may be determined using standard fluoro-
scopic techniques with a suitable high contrast agent or
a radiopaque marker on graft 12. Suitable materials may
be selected so that the graft 12 may be preferably placed
under MRI guidance.
[0033] In Figure 4A, the graft 12 is shown fully deployed
from the outer sheath 28, which has been retracted prox-
imally within the graft delivery system 10. Upon retraction
of the sheath 28, graft tensioners 14 expand radially out-
wardly, thereby unfurling graft 12 approximately to its de-
ployed diameter. In particular, graft tensioners 14 urge
the insertion end 12a of the graft 12 into engagement
with the walls of the non-dilated proximal neck 40 of the
aorta 34. The support tube 16 may then moved proximally
or distally by movement of handle 22 to maneuver the
graft 12 to a desired location across aneurysm 32, for
example, under fluoroscopic MRI guidance, so as to ad-
just the position of the graft within the aneurysm 32.
Should the clinician determine that graft 12 is of inappro-
priate size, or should the clinician wish to abort the pro-
cedure, graft 12 may be completely recovered within the
outer sheath 28 by moving the graft delivery system 10
outwardly through the non-dilated distal region 42.
[0034] Once graft 12 has been positioned to a desired
site within aneurysm 32, suitable sutures are introduced
laparoscopically through the abdomen to attach the graft
12 to the aorta 34. As shown in Figure 4A, using conven-
tional laparoscopic techniques, the exterior of the aorta
34 is exposed adjacent the non-dilated region 40 where
the insertion end 12a of the graft 12 is internally deployed
using appropriate fluoroscopic guidance. A needle 44
with suture 46 attached thereto is then laparoscopically
introduced to the exposed aorta 34 from outside thereof.
The needle 44 is inserted through the aorta wall and then
through the graft 12 into the interior thereof and around
the graft tensioner and back through the graft wall and
the wall of the aorta where the suture is fixedly tied. In
this manner, a number of individual sutures 48, as shown
in Figure 4B, are placed about the graft 12 so as to attach
the insertion end 12a of the graft 12 in its deployed di-
ameter so as to maintain an open condition upon attach-
ment to the walls of the aorta 34. Once suturing is com-
pleted, the support tube 16 with tensioners 14 and nose
cone 20 may then by use of handle 22 be suitably with-
drawn by distal movement out through the femoral artery,
as shown in Figure 4B. While attachment of the graft 12
to the aorta 34 is achieved herein by sutures 48, it should
be appreciated that other attachment techniques, such
as, for example, surgical staples, may also be used.
[0035] In Figure 4C, the graft 12 is illustrated as per-
manently implanted in the aorta 34, with the graft delivery
system 10 having been completely removed. After re-
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moval of the graft delivery system 10 and upon closure
of the incision made in the femoral artery for insertion of
the graft delivery system 10, the graft may be cut at a
location 12b adjacent the incision in the femoral artery
where such end 12b may be suitably sutured to the fem-
oral arteriotomy upon closure of the incision in the femoral
artery. Further, so as resist backflow of blood into the
aneurysm 32 and to encourage blood flow into the interior
iliac arteries 50, a contra lateral-iliac occluder 52 is suit-
ably placed in the contra-iliac artery 38, as shown in Fig-
ure 4C. A bifurcated version of a graft for this application
may also be used.
[0036] Upon withdrawal of the graft delivery system
10, the graft tensioners 14 will slide out from under the
nose cone 20 and through the sutures, slightly loosening
suture retention, but still sufficient to maintain the graft
in place and fully deployed to its expanded diameter.
[0037] In accordance with the present invention, the
graft delivery system 10 permits the outer sheath 28 to
have a smaller diameter, for example, 1-2 mm than pre-
viously used devices. Where a stent 54 is used to en-
hance graft/vessel apposition, the outer diameter of the
outer sheath 58 of the stent delivery system 56 may have
a diameter of no greater than 18 French. Accordingly,
because the individual components of the graft delivery
system and, where used, the stent delivery system are
relatively small, the respective systems may be intro-
duced through other than the femoral arteries. For ex-
ample, the graft delivery system may be introduced into
the aorta via the brachial artery, while the stents may be
delivered to the respective sutured graft site through ei-
ther a femoral artery or from above via the brachial/ca-
rotid arteries.
[0038] The apparatus of the present invention have
been particularly described with reference to excluding
aneurysms occurring in the abdominal aorta. However,
the apparatus of the present invention are equally appli-
cable to gastro-intestinal, respiratory, reproductive organ
and urethral applications and elsewhere where it is de-
sirable to "reline" a body vessel, and for repairing arterial
venous fistulas. In addition, it should be appreciated that
while the method and apparatus have been described
herein for treating single lumen body vessels, the inven-
tion may also be used in conjunction with treating bifur-
cated lumens of body vessels. Further, the delivery ap-
paratus and methods herein may be used in any size
body vessel when properly scaled, such as in the thoracic
aorta, superficial femoral artery, iliac artery, as well as to
treat neuro aneurysms.
[0039] While the method of implanting graft 12, has
been described herein it should be understood that var-
iations may be made thereto. For example, as shown in
Figure 5, a stent 54 may be placed adjacent the sutured
insertion end 12a of the graft 12 to improve graft/vessel
apposition. Stents for use in such application may com-
prise a balloon expandable stent, as described, for ex-
ample in U.S. Patent No. 5,443,500 or a self-expanding
stent, as described, for example in U.S. Patent No.

5,147,370.
[0040] As shown in Figure 6(a), a stent delivery system
56 includes an outer sheath 58, nose cone 60, core mem-
ber 66, retaining member 62 and a balloon 64. The stent
54 is disposed within the outer sheath 58 between the
nose cone 60 and retaining member 62. As shown in
Figure 6(b), the core member 66 includes a guidewire
lumen 68 and an inflation lumen 70 that communicates
with the interior of the balloon 64. The guidewire 18, used
for the delivery of the graft 12 as described hereinabove,
may be inserted through the guidewire lumen 68 to assist
in positioning the stent delivery system 56 within the graft
12.
[0041] Having described particular arrangements of
the present invention herein, it should be appreciated by
those skilled in the art that modifications may be made
thereto without departing from the contemplated scope
thereof. Accordingly, the arrangements described herein
are intended to be illustrative rather than limiting, the true
scope of the invention being set forth in the claims ap-
pended hereto.

Claims

1. A system for delivering and implanting a graft in a
body vessel comprising:

a tubular graft (12);
a graft delivery apparatus (10) supporting said
graft interiorly thereof, said apparatus being of
size and configuration for endoluminal insertion
to a site within said body vessel and comprising
a plurality of individual radially expandable ten-
sioners (14) spaced circumferentially around an
inner support for deploying said graft within said
body vessel and holding said graft in position
against a wall of said body vessel,

characterized in that
the system comprises a suture apparatus for lapar-
oscopic introduction to said site of sutures for attach-
ing said graft from outside said graft to said wall of
said body vessel.

2. The system of claim 1, wherein said graft delivery
apparatus (10) includes an outer removable sheath
(28) disposed exteriorly of said graft to maintain said
graft in a non-deployed condition until delivered to
said site.

3. The system of claim 1 or 2, wherein said suture ap-
paratus includes a suture needle (44).

4. The system of any of the claims 1 - 3, further including
a stent (54) and a stent delivery apparatus (56) for
delivering said stent endoluminally to the site of said
graft (12) within said body vessel.
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5. The system of claim 4, wherein said stent (54) is a
self-expanding stent, or a balloon expandable stent.

6. The system of any of the claims 1 - 5, further including
a nose cone (20) wherein one end of said tensioners
(14) being attached to said nose cone.

7. The system of claim 6, wherein said nose cone (20)
is attached to an inner support tube, said inner sup-
port tube extends internally of said tensioners (14).

8. The system of any of the claims 1- 7, further including
a guidewire (18) disposable interiorly of said tension-
ers (14).

Patentansprüche

1. System zum Zuführen und Implantieren einer Gefä-
ßprothese in einem Körpergefäß, enthaltend:

eine rohrförmige Gefäßprothese (12);
eine Gefäßprothesen-Zuführvorrichtung (10),
die die Gefäßprothese in ihrem Innern hält und
die Größe und Konfiguration zum endolumina-
len Einschieben an eine Stelle innerhalb des
Körpergefäßes hat und eine Vielzahl von einzel-
nen radial expandierbaren Spannvorrichtungen
(14) aufweist, die um den Umfang einer inneren
Halterung zum Einsetzen der Gefäßprothese in
das Körpergefäß angeordnet sind und die Ge-
fäßprothese gegen eine Wand des Körpergefä-
ßes in Position halten,

dadurch gekennzeichnet, dass
das System eine Nähvorrichtung zum laparoskopi-
schen Einsetzen an der Stelle der vorzusehenden
Nähte aufweist, um die Gefäßprothese von außer-
halb der Gefäßprothese an der Wand des Körper-
gefäßes zu befestigen.

2. System nach Anspruch 1, wobei die Gefäßprothe-
sen-zuführvorrichtung (10) eine äußere abnehmba-
re Hülse (28) aufweist, die außerhalb der Gefäßpro-
these angeordnet ist, um die Gefäßprothese in ei-
nem nicht-entfalteten Zustand zu halten, bis sie an
die besagte Stelle eingeführt ist.

3. System nach Anspruch 1 oder 2, wobei die Nähvor-
richtung eine Nähnadel (44) aufweist.

4. System nach einem der Ansprüche 1 bis 3, weiterhin
mit einem Stent (54) und einer Stent-Zuführvorrich-
tung (56) zum endoluminalen Zuführen des Stents
an die Stelle der Gefäßprothese (12) in dem Körper-
gefäß.

5. System nach Anspruch 4, wobei der Stent (54) ein

selbst-expandierender Stent oder ein expandierba-
rer Ballon-Stent ist.

6. System nach einem der Ansprüche 1 bis 5, weiterhin
mit einer Kegelnase (20), wobei ein Ende der Spann-
vorrichtungen (14) an der Kegelnase befestigt ist.

7. System nach Anspruch 6, wobei die Kegelnase (20)
an einem inneren Halterungsrohr befestigt ist, wobei
sich das innere Halterungsrohr im Innern der Spann-
vorrichtungen (14) erstreckt.

8. System nach einem der Ansprüche 1 bis 7, weiterhin
mit einem Führungsdraht (18), der innerhalb der
Spannvorrichtungen (14) angeordnet werden kann.

Revendications

1. Système de délivrance et d’implantation d’une greffe
dans un canal corporel comprenant:

une greffe (12) tubulaire;
un appareil de délivrance (10) de la greffe pour
le support de la greffe à l’intérieur de celui-ci,
cet appareil ayant une taille et configuration pour
l’insertion endoluminale à un site au-dedans du
canal corporel et comprenant une pluralité de
tendeurs (14) radialement expansibles indivi-
duels disposés circonférentiellement autour
d’un support intérieur pour le déploiement de la
greffe au-dedans du canal corporel et pour le
support de la greffe en place contre une paroi
du canal corporel,

caractérisé en ce que
le système comprend un appareil de suture pour l’in-
troduction laparoscopique au site de sutures pour la
fixation de la greffe de l’extérieur de la greffe à la
paroli du canal corporal.

2. Système selon la revendication 1, dans lequel l’ap-
pareil de délivrance (10) de la greffe comprend une
gaine extérieure amovible (28) disposée à l’extérieur
de la greffe pour maintenir la greffe dans une con-
dition non déployée jusqu’à la délivrance au site.

3. Système selon la revendication 1 ou 2, dans lequel
l’appareil de suture comprend une aiguille à suturer
(44).

4. Système selon une des revendications 1 à 3, en
outre comprenant un tuteur (54) et un appareil de
délivrance (56) du tuteur pour la délivrance endolu-
minale du tuteur au site de la greffe (12) au-dedans
du canal corporel.

5. Système selon la revendication 4, dans lequel le tu-
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teur (54) est un tuteur auto-expansible, ou un tuteur
expansible à ballon.

6. Système selon une des revendications 1 à 5, en
outre comprenant une pointe avant (20), dans lequel
une extrémité des tendeurs (14) est fixée à la pointe
avant.

7. Système selon la revendication 6, dans lequel la
pointe avant (20) est fixée à un tuyau de support
intérieur, qui s’étend à l’inférieur des tendeurs (14).

8. Système selon une des revendications 1 à 7, en
ouvre comprenant un fil de guidage (18), qui peut
être disposé à l’intérieur des tendeurs (14).
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