
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
12

8 
95

0
B

1
*EP003128950B1*

(11) EP 3 128 950 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
02.12.2020 Bulletin 2020/49

(21) Application number: 15741918.5

(22) Date of filing: 02.04.2015

(51) Int Cl.:
A61F 2/06 (2013.01) A61F 2/958 (2013.01)

(86) International application number: 
PCT/EP2015/057389

(87) International publication number: 
WO 2015/155134 (15.10.2015 Gazette 2015/41)

(54) A KIT FOR PLACING A BYPASS

KIT ZUR PLATZIERUNG EINES BYPASS

KIT POUR LE PLACEMENT D’UNE DÉRIVATION

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 10.04.2014 EP 14164307

(43) Date of publication of application: 
15.02.2017 Bulletin 2017/07

(73) Proprietor: Carag AG
6340 Baar (CH)

(72) Inventors:  
• DE PABLO PEÑA, Albora

8037 Zurich (CH)

• STEINER, Claudio
6340 Baar (CH)

(74) Representative: Clerc, Natalia
Isler & Pedrazzini AG 
Giesshübelstrasse 45 
Postfach 1772
8027 Zürich (CH)

(56) References cited:  
WO-A1-98/38941 WO-A1-2012/092408
WO-A2-98/19636 US-A1- 2002 091 435



EP 3 128 950 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to a kit for placing a bypass between a first and a second body vessel of a patient.

PRIOR ART

[0002] Coronary arteries can become partially restricted or completely clogged. This can lead to a heart attack. A
number of systems and methods are known for treating such restricted or clogged arteries, such as expanding balloons
or placing stents as well as medication. Percutaneous coronary artery bypass intervention is known as well. The advan-
tage of this method is that the heart of the patient has not to be stopped during intervention. No open heart surgery and
no lung machine are necessary with this method.
[0003] WO 98/38939 suggests to bypass a restriction in an artery (parent vessel) by accessing intraluminally a first
site in the IMA (branch vessel) branching from the aorta. First, an occlusion is formed and an aperture is formed in the
branching vessel. Then an aperture is formed in the parent vessel distal of the restriction and a conduit is provided to
form a lumen which communicates between the branching vessel proximal of the occlusion and the parent vessel distal
of the restriction. A graft is thereby connected between the branching vessel and the parent vessel. The kit used comprises
a guide catheter enabling wires being introduced through the aorta into the branching vessel. A first wire introduces an
occluding means for creating the occlusion in the branching vessel. After removal of the first wire, a second wire is
introduced having a cutting device proximal to the newly occluded site of the branching vessel. The cutting device
includes a proximal and a distal occluding balloon and a signal transmitter. A wire directed trough the artery comprises
receivers receiving the signals of the transmitter. The IMA and the artery are cut and the graft forwarded trough the
branching vessel to the artery in order to bypass the occluded site of the artery. This kit is quite complicated and expensive.
[0004] US 2003/0195457 discloses a percutaneous system for bypassing a restriction in a coronary artery wherein
the system includes providing a graft having a body portion with a first end, a second end and a lumen there between.
An aperture is formed in the aorta, the graft is inserted into the aorta and the first end of the graft is connected to the
aorta about the aperture in the aorta. An aperture is then formed in the native vessel distal of the restriction. The second
end of the graft is connected to the native vessel about the aperture therein such that the lumen in the graft communicates
with the aorta and the native vessel. A signal transmitter and receivers are used to find the correct place for making the
apertures. This publication further discloses a system including a wire and a snare. The distal tip of the wire includes a
cutting edge. The snare as well comprises a cutting edge. The snare is used to capture the distal tip of the wire. The
wire is then pulled back through the aperture in the aorta with the snare such that the wire extends all the way from
within the distal portion of the native vessel up through the aperture of the aorta.
[0005] US 2010/0069820 shows a method and a kit for the performance of a bypass which does not need any of
general anesthesia, extracorporeal circulation and chest opening. The kit comprises a partially flexible puncture needle
and a covered stent. This puncture needle is used for making apertures in a first and a second body artery and the
covered stent is used for connecting the two body arteries in order to establish a coronary artery bypass.
[0006] WO 98/19636 discloses a medical grafting method and apparatus using two wires and a push tube with a
balloon for placing the graft of a coronary bypass.

SUMMARY OF THE INVENTION

[0007] It is an object of the invention to provide a new kit for placing a bypass between a first and a second body
vessel of a patient.
[0008] This object is solved by a kit with the features of claim 1.
[0009] The inventive kit for placing a bypass between a first and a second body vessel of a patient comprises

- a first catheter with a first delivery end and a second catheter with a second delivery end,
- a first guide wire moveable within the first catheter, the first guide wire having a first end region being moveable to

the first delivery end, the first guide wire having an opposite end being opposite to the first end,
- a second guide wire moveable within the second catheter, the second guide wire having a second end being

moveable to the second delivery end, the second end of the second guide wire being a catch for capturing the first
end region of the first guide wire and for moving the first guide wire into the second catheter with the first end first,

- a bypass element delivery system for holding a bypass element, the bypass element delivery system being moveable
along the first guide wire starting from the first end region of the first guide wire, wherein the bypass element delivery
system is capable of releasing and setting free the bypass element and

- an expansible element, the expansible element being capable of connecting the bypass element delivery system
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and of moving the bypass element delivery system towards the opposite end of the first guide wire, the expansible
element is capable of releasing the bypass element delivery system for setting the bypass element delivery system
free.

[0010] This kit allows a bypass to be established in a minimum of time and risk for the patient. The treatment can be
performed ambulatory and costs can be saved. Another advantage is that more patients can be treated, even a weak
patient.
[0011] The kit is therefore applicable in a vascular bypass intervention, such as a coronary artery bypass intervention.
The kit is applicable in percutaneous bypass interventions.
[0012] The expression "catheter" used in this text does also comprise elements such as "sheath".
[0013] In a preferred embodiment the expansible element is movable along the first guide wire from the opposite end
towards the first end. In one embodiment the expansible element is an additional item. In another embodiment, the
expansible element is the first catheter. Preferably, the expansible element captures the delivery system.
[0014] In a preferred embodiment, the expansible element is a balloon. This balloon is inflatable in a connecting end
of the bypass element delivery system for capturing this system. The balloon is deflatable for releasing the connecting
end of the bypass element delivery system and for setting the bypass element delivery system free. Using a balloon
reduces the risk of damaging any tissue material of the patient. Since the balloon can pull the delivery system through
an aperture or a puncture of the clogged vessel, a higher force can be applied for moving the bypass element. In addition
the balloon enables a smooth transition to the delivery system and this is less traumatic when entering the aperture of
the clogged vessel, here the RIVA (ramus interventricularis anterior). In addition, the clogged vessel is only closed for
a minimum of time.
[0015] The expansible element can preferably be slipped over the first guide wire and is preferably moveable relative
to the first guide wire. In a preferred embodiment, the balloon encompasses the first guide wire.
[0016] In a preferred embodiment, the catch is a loop, a hook or forceps. The expression "loop" stands at least also
for snare and lasso. When the catch is formed like a loop, snare or lasso and preferably being more flexible than the
rest of the guide wire, the risk of damaging any tissue material of the patient is minimized.
[0017] Preferably the bypass element delivery system is moveable along the first guide wire in absence of the second
guide wire and preferably also in absence of the second catheter. This reduces the space needed and is less traumatic.
[0018] The bypass element used for connecting the second with the first body vessel comprises preferably a graft and
a stabilisation structure such as stent. The stabilisation structure is preferably expandable, for example self-expandable
or balloon-expandable.
[0019] Preferably the stabilisation structure encompasses the graft. However, in other embodiments, the graft encom-
passes the stabilisation structure.
[0020] Since the first guide wire extends at some stage in both body vessels, the first guide wire has preferably a total
length of at least 4 m.
[0021] In a preferred embodiment, the kit further comprises a first needle moveable within the first catheter to the first
delivery end and a second needle moveable within the second catheter to the second delivery end. This enables to
puncture both body vessels from their inside. The puncture is more precise than a puncture from the outside and the
needle can move synchronously with the heartbeat. The risk of carrying body material from the outside of the vessels
into them is minimized as well as piercing through the vessel. In addition the tools used can be minimized and adapted
to the vessel.
[0022] Preferably, at least the first needle, preferably both needles are hollow. A hollow first needle enables the first
guide wire to be moved within and relative to this first needle, so that the first needle can act as a duct to move the first
guide wire out of the body vessel.
[0023] The bypass element to be hold in the bypass element delivery system of the inventive kit may comprise a graft
and a stabilization structure, such as a stent. The stabilisation structure is preferably expandable, for example self-
expandable or balloon-expandable. In the following the expression "stent" is used, however other stabilization structures
are meant as well. Graft and stent are arranged concentrically to each other, wherein the stent preferably encompasses
the graft. When the stent comprises at least one end with anchoring elements, it can be fixed within the body vessel.
The stent can comprise such anchoring elements at one end only or at both ends.
[0024] In another preferred embodiment, the graft comprises an end forming a widening, said widening being reinforced
and acting as an anchoring element. The graft can be used without a stent or with a stent. In case a stent is used, the
stent may have anchoring elements at its other end, i.e. the ends opposite the widened end of the graft. The graft itself
can have such widened ends on both sides.
[0025] In the following, examples termed as "embodiment" are not necessarily encompassed in by the scope of the
invention, which scope is defined in the claims.
In another embodiment the kit for placing a bypass between a first and a second body vessel of a patient comprises:
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- a first catheter with a first delivery end and a second catheter with a second delivery end,
- a first guide wire moveable within the first catheter , the first guide wire having a first end region being moveable to

the first delivery end, the first guide wire having an opposite end being opposite to the first end region,
- a second guide wire moveable within the second catheter, the second guide wire having a second end being

moveable to the second delivery end, the second end of the second guide wire being a catch for capturing the first
guide wire and for moving the first guide wire into the second catheter with a first end region of the first guide wire
first, and

- a first puncturing element moveable within the first catheter to the first delivery end and a second puncturing element
moveable within the second catheter to the second delivery end, the first puncturing element being capable of
puncturing the first vessel from the inside and the second puncturing element being capable of puncturing the second
vessel from the inside.

[0026] Preferably the first puncturing element is a first needle and the second puncturing element is a second needle.
[0027] In this embodiment no expansible element may be present. The needles can be hollow or solid and they can
be straight or bent, wherein the needle can be different from each other.
[0028] A method for placing a bypass between a first body vessel and a second body vessel of a patient comprises
the following steps:

providing a first catheter with a first delivery end and a second catheter with a second delivery end,
providing a first needle and a second needle,
providing a first guide wire having a first end region and an opposite end being opposite to the first end,
moving said first catheter within the first body vessel and moving said first needle within said first catheter and
puncturing said first vessel from an inside of the first vessel, moving said second catheter within the second body
vessel and moving said second needle within said second catheter and puncturing said second vessel from an
inside of the second vessel,
moving said first guide wire within the first catheter, thereby moving the first end region to the first delivery end,
providing a second guide wire having a second end, the second end being a catch,
moving said second guide wire within the second catheter, thereby moving the catch to the second delivery end,
capturing the first end region with the catch and moving the captured first guide wire into the second catheter with
the first end region first,
providing a bypass element delivery system and a bypass element, the bypass element delivery system holding the
bypass element,
moving the bypass element delivery system along the first guide wire starting from the first end region of the first
guide wire,
providing an expansible element,
moving the expansible element along the first guide wire from the opposite end towards the first end region,
connecting the bypass element delivery system with the expansible and moving the bypass element delivery system
towards the opposite end of the first guide wire,
releasing the bypass element delivery system from the expansible element and
releasing the bypass element from the bypass element delivery system and setting free the bypass element.

[0029] Further embodiments and variants of the invention are laid down in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] A preferred embodiment of the invention is described in the following with reference to the drawings, which are
for the purpose of illustrating the present preferred embodiment of the invention and not for the purpose of limiting the
same. The drawings show in

figure 1 schematically a LIMA (left internal mammary artery) and a RIVA (ramus interventricularis anterior),
the RIVA comprising a constriction;

figures 2 to 23 the intervention kit according to a first embodiment of the invention in use, when placing a bypass
between LIMA and RIVA;

figure 24a a longitudinal section through an end of a bypass element in a first embodiment;
figure 24b a perspective view of the end according to figure 24a;
figure 25a a longitudinal section through an end of a bypass element in a second embodiment;
figure 25b a perspective view of the end according to figure 25a;
figure 26a a longitudinal section through an end of a bypass element in a third embodiment;



EP 3 128 950 B1

5

5

10

15

20

25

30

35

40

45

50

55

figure 26b a perspective view of the end according to figure 26a;
figure 27a a perspective view of an end of a bypass element in a fourth embodiment;
figure 27b an enlarged section of figure 27a;
figure 27c a longitudinal section of the end according to figure 27a;
figure 27d a front view of the end according to figure 27a;
figure 28a a perspective view of an end of a bypass element in a fifth embodiment;
figure 28b a top view of the end according to figure 28a;
figure 28c a side view of the end according to figure 28a;
figure 28d a front view of the end according to figure 28a;
figures 29 to 32 the intervention kit according to a second embodiment of the invention in use, when placing a bypass

between LIMA and RIVA;
figures 33 to 37 the intervention kit according to a third embodiment of the invention in use, when placing a bypass

between LIMA and RIVA and
figure 38 shows an embodiment of an inventive kit with a straight and a curved needle.

[0031] Same elements are marked with the same reference numbers.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0032] Figures 1 to 23 show a preferred embodiment of the inventive intervention kit in a preferred implementation.
[0033] Figure 1 schematically shows a LIMA L and a RIVA R. Within the RIVA R, a constriction or blockage O is
present. This blockage shall be bypassed. A bypass of the LIMA L to the RIVA R is intended. It is emphasized that the
inventive intervention kit could also be used to bypass other body vessels and to connect other vessels of the patient.
[0034] The inventive intervention kit comprises several items, especially catheters, guide wires and needles. The out-
of-body handling tools of the inventive intervention kit, which are used to handle the items introduced into the body
vessels, are not shown. They are well known in the state of the art and therefore not described herein in detail.
[0035] The items of the intervention kit supposed to be introduced into the human body are hereafter described in
detail in the chronological order of their use:
As shown in figure 2, a first catheter 10 with a first needle 20 therein is introduced into the RIVA R and moved past a
blockage O. A second catheter 11 is with a second needle 21 therein is introduced into the LIMA L and moved along
the vessel. The first catheter 10 can be brought in first or the second catheter 11 can be first.
[0036] The first and second catheters 10, 11 are moved within the RIVA and LIMA respectively until their first and
second end 100, 110 reach a specific place. The position of the two ends 100, 110 can for example be detected by X-
ray, the two ends 100, 110 comprising or being formed as X-ray markers. When this place is reached, the first and
second needles 20, 21 are forwarded out of the respective catheters 10, 11. The ends of the needles 20, 21 can be
curved as shown in figure 3. One or both of them can be straight as well. When they are curved, the two needles can
be identically curved and can have the same diameter and cutting edge 200, 210. They can also differ from each other.
[0037] The first needle 20 then cuts with its first cutting edge 200 a first aperture in the RIVA and the second needle
21 cuts with its second cutting edge 210 a second aperture in the LIMA. The two apertures lay preferably adjacent to
each other so that the graft or bypass element can be quite short in length.
[0038] In a next step, shown in figure 3, the first and second needles 20, 21 are moved through the newly made
apertures to the outside of the respective vessels L, R and towards each other. At least the first needle is hollow throughout
its whole length, comprising a central lumen which opens to the outside at the first cutting edge 200. Preferably, both
needles 20, 21 are hollow with a central lumen opening to the outside at the cutting edge 200, 210.
[0039] As shown in figure 4, a first guide wire 30, which was preferably already present within the first needle 20 (as
can be seen in figures 2 and 3) is moved along the lumen of the first needle 20 in direction to the first cutting edge 200.
A first end region 300 of the first guide wire 30 is moved out of the opening in this cutting edge 200 in direction to the
cutting edge 210 of the second needle 21. In addition the second catheter 11 is pushed over the second needle 21
through the opening made in the LIMA L.
[0040] In the next step, which is shown in figure 5, the second needle 21 is retracted out of the second catheter 11.
This step can also occur before the first end region 300 of the first guide wire 30 is moved out of the opening of the RIVA
R. The step according to figure 6 which will be explained later can also take place before the first end region 300 is
moved as mentioned above.
[0041] When the second needle 21 is removed from the second catheter 11, a second guide wire 31 is moved along
the interior of the second catheter 11 until a second end of the second guide wire 31 emerges from the second end 110
of the second catheter 11.
[0042] This second guide wire 31 is preferably thicker than the first one and has less clearance within its second
catheter 11 than the first guide wire 30. The second end of the second guide wire 31 is formed as a catch 310 to catch
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the first guide wire 30, more precisely the first end region 300. The catch can be a hook or a loop. In this embodiment,
it is a loop, in particular a lasso. This can be seen in figure 7.
[0043] The first end region 300 and the catch 310 are brought together such that the lasso 310 catches the first end
region 300. This situation is show in figures 8 and 9.
[0044] When the first end region 300 is captured, the first catheter 10 and the needle 20 are removed out of the RIVA
R, leaving the first guide wire 30 in place, as shown in figure 10.
[0045] In the next step, a balloon catheter with a balloon 40 at its first end and a tail 4 following the balloon is slipped
over the first guide wire 30, so that the balloon 40 and the tail 4 encompass the first guide wire 30. The balloon 40 with
the tail 4 following the balloon 40 is moved along the first guide wire 30 out of the first puncture or aperture of the RIVA,
as shown in figure 11. The balloon 40 and its tail 4 can preferably move relative to the first guide wire 30.
[0046] In the next step according to figure 12, the second guide wire 31 is retracted through the second catheter 11
and out of the LIMA L. The first guide wire 30 is pulled to follow the second guide wire 31 into the second catheter 11.
The first guide wire 30 can additionally or alternatively be pushed to enter the LIMA L, by applying a pressure on the
RIVA side of the first guide wire 30.
[0047] When the first end region 300 has left the LIMA L and the body (i.e. the arterial system), the second catheter
11 can be removed from the LIMA L and removed from the patient body. There is only the first guide wire 30 and the
balloon 40 with its tail 4 left, as shown in figure 13. The first guide wire 30 is now extending from the outside of the patient
body through the RIVA R to and through the LIMA L to the outside of the body again.
[0048] From the LIMA-side, a bypass element delivery system 52, 53, 8 holding a bypass element 6, 7 is introduced
along the first guide wire 30 (see figure 14). The bypass element 6, 7, is a graft, a stent or a combination thereof. The
graft is preferably an autograft, an isograft, an allograft or a xenograft or made of an artificial material, such as PTFE.
Grafts and stents are known and are therefore not described in detail herein.
[0049] In this embodiment, the stent 6 surrounds the graft 7 approximately along their whole length, i.e. they have
preferably the same length. The delivery system comprises a delivery system catheter 53 and a delivery system casing
52. The catheter 53 and the casing 52 are fixed to each other or they are made of one single piece. The casing 52 forms
a capsule at the front end of the catheter 53. The catheter 53 therefore forms a small tail following the capsule and it
extends until the outside of the LIMA L. In the capsule the stent 6 and graft 7 are radially compressed and hold. The
capsule comprises preferably a connecting end 51 directed to the puncture of the LIMA L.
[0050] Within the delivery system catheter 53 an inner catheter 8 extends. The catheter 8 can for example end at the
plunger 80 or it can extend further. The stent 6 and graft 7 are arranged within the casing 52. The inner catheter 8
comprises a plunger 80 arranged in the end of the capsule, this end being distant to the connecting end of the casing
52. This plunger 80 abuts on one side the stent 6 and/or the graft 7 and on an opposite side a stop collar 50 of the casing
52. This can be seen in figure 15. Inner catheter 8 and plunger 80 can be made of one single piece or being connected
to each other.
[0051] As can also be seen in figure 15, the balloon 40 and its tail 4 are moved through the second aperture in the
LIMA L to the casing 52 and into its connecting end. There, the balloon 40 is inflated by injecting fluid from the outside
through the tail 4 into the balloon 40. The balloon 40 is inflated until it captures the casing 52 and holds it tight.
[0052] The balloon 40 can also be moved, in absence of the delivery system at the place as shown in the figure, further
along the LIMA L to another place to catch the casing 52. The balloon 40 can even be brought to the proximal end of
the LIMA L and to the outside of the patient in order to catch the casing 52 at the outside.
[0053] Having the casing 52 captured, the balloon 40 is retracted by its tail 4 in direction to the RIVA R, taking the
delivery system 52, 53, 8 and the bypass element 6, 7 with it. In figures 16 and 17 the delivery system 52, 53, 8 has
already passed the second puncture in the LIMA L and in figure 18 it has entered together with the balloon 40 the RIVA
R, using therefore the first puncture in the RIVA R.
[0054] The balloon 40 is then deflated and removed at least behind the blockage O. Preferably it is hold in place shortly
behind the blockage O in case it is needed to rearrange the casing 52. The steps shown in figure 15 to 19 can be
performed in a minimum of time, therefore closing the RIVA R and LIMA L as short as possible.
[0055] The bypass element 6, 7, is now placed in the correct position by retracting the delivery catheter 53 with the
casing 52 again. This is shown in figure 20. The placement can once again be monitored in well-known ways, such as
by using X-ray markers.
[0056] When the bypass element 6, 7 is ideally placed, the delivery catheter 53 with the casing 52 is retracted from
the RIVA to the LIMA, as shown in figure 21. The inner catheter 8 remains in place and the plunger 80 keeps thereby
the bypass element 6, 7 in place. An end 60 of the bypass element 6, 7 is located within the RIVA, adjacent the inner
side of the first puncture. This end 60 can comprise retaining elements to hold the bypass element in place as well. This
will be described later on. In other embodiments the other end comprises retaining elements as well.
[0057] The inner catheter 8 extends preferably along the bypass element 6, 7 encompassing the first guide wire 30
along the whole length of the bypass element 6, 7.
[0058] In figure 22, the delivery catheter 53 and the casing 52 are completely removed from the bypass element 6, 7
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and have set it free. The plunger 80 still abuts one end of the bypass element 6, 7. The inner catheter 8 and the first
guide wire 30 can then be removed as well. The only element remaining in the patient’s body is the bypass element 6,
7 forming a connection between RIVA and LIMA, as shown in figure 23.
[0059] The end 60 of the bypass element 6, 7, can be planar without any retaining means as shown in figures 24a
and 24b.
[0060] Preferably, some anchoring elements are present. In the embodiment according to figures 25a and 25b, the
stent 6 comprises some spikes 61. The spikes 61 are directed in an angle away from the end 60. They are arranged
preferably on the circumferential outer surface of the stent 6. They are arranged preferably equidistant and on a circle
parallel to the face of the end 60.
[0061] In the embodiment according to figures 26a and 26b, there are hooks 62 arranged at the outer surface or the
face of the end 60 of the stent. Once again, they are preferably distributed circumferentially and preferably equidistant.
[0062] In the embodiment according to figures 27a to 27d, the graft 7 comprises an anchoring element. There may
be a stent 6 present or not. The graft 7 preferably has an end 70 which has a widening. This widening is reinforced with
a ring 90 fixed to the graft. The ring 90 can be sewed with one or more threads 91 or otherwise fixed, even without
threads. The ring 90 is preferably made of nitinol. The ring 90 is preferably flexible enough to be compressed within the
capsule of the casing.
[0063] The shape of the widened end 70 and the ring 90 is such that it snuggles or clings perfectly to the inner surface
of the vessel surrounding the first aperture or puncture, thereby preferably overlapping the whole puncture. The shape
can be described as generally oval head being inclined with respect of a middle longitudinal axis of the graft 7. The
widened end 70 can however also be round. Other shapes and angles of this end 70 are possible as well.
[0064] The delivery system 52, 53, 8 is just one possible example which can be used in the inventive intervention kit.
The delivery system 52, 53, 8 depends on the bypass element to be used. The delivery system can therefore also be
made different from the one described therein, especially other delivery systems known in the state of the art can be
used as well.
[0065] Figures 28a to 28d show an additional embodiment of a graft 7. It is similar to the one of figures 27a to 27d, i.
e. it has also a widened reinforced end. However, the shape of the end is slightly different. In the cross-side view as
shown in figure 28c, the end has a round, but not closed shape. In the top view as shown in figure 28b, it has an almost
semi-circular shape. In a preferred embodiment, it comprises two mirror-symmetrical parts. In the preferred embodiment
shown in figure 28d, it looks like a mouth.
[0066] Figures 29 to 32 show another embodiment of the intervention kit according to the present invention. The
intervention is similar to the one described above; therefore some steps are not shown again. This kit does also comprise
a first catheter 10’ and a first hollow needle 20 for introduction into the RIVA R and a second catheter 11 and a second
hollow needle 21 for introduction into the LIMA L. however, the first catheter 10’ is a balloon catheter with an inflatable
delivery end forming a balloon 40’.
[0067] As shown in figure 29, a first catheter 10’ is introduced into the RIVA R, passing the occlusion. The first needle
20 is passed within the first catheter 10’, punctures the RIVA R and is moved through this puncture towards the LIMA
L. A first guide wire 30 is moved within the first needle 20. On the LIMA L side the second catheter 11 is entered, the
second needle 21 is moved within the second catheter and punctures the LIMA L. The second needle 21 is moved
through the puncture towards the RIVA R.
[0068] In the next step, the two catheters 10’, 11 are moved over the respective needles 20, 21 through the respective
punctures towards each other, as can be seen in figure 30. This step is different to the first embodiment.
[0069] In the step according to figure 31 the first guide wire 30 is forwarded within the first needle so that his first end
protrudes the first catheter 10’. The first needle 20 is then retracted and moved out of the RIVA R and the patient’s body.
The second needle 21 is retracted and moved out of the LIMA L and the patient’s body as well. This situation is shown
in figure 31.
[0070] In the next step, the second guide wire 31 as shown in figure 6 is moved within the second catheter 11 towards
the first guide wire 30. The two guide wires 30, 31 are formed as previously described, one of them for example formed
as a lasso as shown in figure 7. The first guide wire 30 is caught by the second guide wire 31 as shown in figures 8 and
9. The first guide wire 30 is moved through the second catheter 11 into the LIMA L until this end reaches the outside of
the patient’s body. The first catheter 10’ still remains in the place as shown in figure 31. The second catheter 11 is
removed out of the LIMA L and out of the patient’s body, with the first catheter 10’ still remaining in the place shown in
figure 32. There, this situation now corresponds to the one shown in figure 13, the first catheter 10’ being the balloon
catheter 4, 40 of the first embodiment. The following steps are identical to the ones of figure 14 to 23 and are not shown
or described again.
[0071] The advantage of this second embodiment is that no exchange between a first catheter and a balloon catheter
is needed. The first catheter is already the balloon catheter. The amount of items and the amount of intervention steps
are reduced, both saving costs and time and minimizing the risk.
[0072] Figures 33 to 37 show even another embodiment of the inventive kit. The needles 20’, 21’ are not hollow but
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solid. They are once again introduced by using a first and a second catheter 10’, 11 respectively. The first catheter 10’
is once again a balloon catheter. The puncturing of the LIMA L and the RIVA R takes place like in the first and second
embodiment. It is shown in figure 34. The needles 20’, 21’ and the catheters 10’, 11 are forwarded and pushed through
the punctures as in the second embodiment. This is shown in figure 35. The solid needles 20’, 21’ are then removed
and the first guide wire 30 is forwarded through the first catheter 10’ as shown in figure 36. This step differs from the
according step of the second embodiment shown in figure 30. The second guide wire 31 is forwarded through the second
catheter 11 to catch the first guide wire 30 as shown in figure 37. The following steps are identical with the ones of the
first and second embodiment and are not described or shown.
[0073] All three embodiments can use straight or curved needles. In addition, one of the two needles can be curved,
the other can be straight. Furthermore, the solid needles can also be used with the normal catheter and separate balloon
catheter as described in the first embodiment. In addition, in all embodiments, one needle can be solid and the other
can be hollow.
[0074] Figure 38 shows an embodiment where the first needle 20 is straight and the second needle 21 is curved.
[0075] The inventive intervention kit enables an atraumatic placing of a bypass. The clogged vessel has to be closed
only for a minimum of time, wherein the punctures remain closed.

Claims

1. A kit for placing a bypass between a first and a second body vessel (R, L) of a patient, the kit comprising
a first catheter (10, 10’) with a first delivery end (100) and a second catheter (11) with a second delivery end (110),
a first guide wire (30) moveable within the first catheter (10, 10’), the first guide wire (30) having a first end region
(300) being moveable to the first delivery end (100), the first guide wire (30) having an opposite end being opposite
to the first end region (300),
a second guide wire (31) moveable within the second catheter (11), the second guide wire (31) having a second
end being moveable to the second delivery end (110), the second end of the second guide wire (31) being a catch
(310) for capturing the first guide wire (30) and for moving the first guide wire (30) into the second catheter (11) with
the first end region (300) of the first guide wire (30) first, and
a bypass element delivery system (52, 53, 8) for holding a bypass element (6, 7), the bypass element delivery
system (52, 53, 8) being moveable along the first guide wire (30) starting from the first end region (300) of the first
guide wire (30), wherein the bypass element delivery system (52, 53, 8) is capable of releasing and setting free the
bypass element (6, 7),
wherein the kit comprises an expansible element (40, 40’), the expansible element (40, 40’) being capable of con-
necting with the bypass element delivery system (52, 53, 8) and of moving the bypass element delivery system (52,
53, 8) towards the opposite end of the first guide wire (30) and
wherein the expansible element (40, 40’) is capable of releasing the bypass element delivery system (52, 53, 8) for

LIST OF REFERENCE SIGNS
10, 10’ first catheter
100 first delivery end 6 stent
11 second catheter 60 end
110 second delivery end 61 spike
20, 20’ first needle 62 hook
200 first cutting edge 7 graft
21, 21’ second needle 70 widened end
210 second cutting edge 8 inner catheter of the delivery system
30 first guide wire
300 first end region 80 plunger
31 second guide wire 90 reinforcing ring
310 catch 91 thread
4 balloon tail L LIMA (left internal mammary artery)
40, 40’ balloon
50 stop collar R RIVA (ramus interventricularis anterior)
51 connecting end
52 delivery system casing O blockage
53 delivery system catheter
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setting the bypass element delivery system (52, 53, 8) free.

2. The kit of claim 1 wherein the expansible element (40, 40’) is capable of pulling the bypass element delivery system
(52, 53, 8) towards the opposite end of the first guide wire (30).

3. The kit of one of claims 1 to 2 wherein the expansible element (40) is movable along the first guide wire (30) from
the opposite end of the first guide wire (30) towards the first end (300) of the first guide wire (30).

4. The kit of one of claims 1 to 2 wherein the expansible element (40’) is formed by the first catheter (10’).

5. The kit of one of claims 1 to 4 wherein the expansible element is a balloon (40, 40’), wherein the bypass element
delivery system (52, 53, 8) comprises a connecting end (51), wherein the balloon (40, 40’) is inflatable within the
connecting end (51) of the bypass element delivery system (52, 53, 8) for capturing the bypass element delivery
system (52, 53, 8) and wherein the balloon (40, 40’) is deflatable for releasing the connecting end (51) of the bypass
element delivery system (52, 53, 8) and for setting the bypass element delivery system (52, 53, 8) free.

6. The kit of one of claims 1 to 5 wherein the expansible element (40, 40’) is slippable over the first guide wire (30)
and is moveable relative to the first guide wire (30).

7. The kit of one of claims 1 to 6 wherein the catch (310) is a loop, a forceps or a hook.

8. The kit of one of claims 1 to 7 wherein the bypass element delivery system (52, 53, 8) is moveable along the first
guide wire (30) in absence of the second guide wire (31).

9. The kit of one of claims 1 to 8 wherein the kit further comprises a bypass element (6, 7) for connecting the second
with the first body vessel (L, R), the bypass element comprising a stabilisation structure (6) and/or a graft (7).

10. The kit of claim 9 wherein the bypass element comprises the stabilisation structure (6) and the graft and wherein
the stabilisation structure (6) encompasses the graft (7).

11. The kit of one of claims 1 to 10 wherein the kit further comprises a first needle (20, 20’) moveable within the first
catheter (10, 10’) to the first delivery end (100) and a second needle (21, 21’) moveable within the second catheter
(11) to the second delivery end (110).

12. The kit of claim 11 wherein the first guide wire (30) is moveable within and relative to the first needle (20).

Patentansprüche

1. Ein Set zur Platzierung eines Bypasses zwischen einem ersten und einem zweiten Körpergefäss (R, L) eines
Patienten, aufweisend:

einen ersten Katheter (10, 10’) mit einem ersten Lieferungsende (100) und einem zweiten Katheter (11) mit
einem zweiten Lieferungsende (110),
einen ersten Führungsdraht (30), der im ersten Katheter (10, 10’) bewegbar ist, wobei der erste Führungsdraht
(30) eine erste Endregion (300) aufweist, die zum ersten Lieferungsende (100) bewegbar ist, wobei der erste
Führungsdraht (30) ein der ersten Endregion (300) gegenüberliegendes Ende aufweist,
einen zweiten Führungsdraht (31), der im zweiten Katheter (11) bewegbar ist, wobei der zweite Führungsdraht
(31) ein zweites Ende aufweist, das zum zweiten Lieferungsende (110) bewegbar ist, wobei das zweite Ende
des zweiten Führungsdrahtes (31) ein Einfangelement (310) ist um den ersten Führungsdraht (30) einzufangen
und um den ersten Führungsdraht (30) mit der ersten Endregion (300) des ersten Führungsdrahtes (10) voran
in den zweiten Katheter (11) zu bewegen, und
ein Bypasselement-Lieferungssystem (52, 53, 8) zum Halten eines Bypasselements (6, 7), wobei das Bypas-
selement-Lieferungssystem (52, 53, 8), beginnend von der ersten Endregion (300) des ersten Führungsdrahtes
(3), entlang des ersten Führungsdrahtes (3) bewegbar ist,
wobei das Bypasselement-Lieferungssystem (52, 53, 8) fähig ist, das Bypasselement (6, 7) loszulassen und
freizusetzen,
wobei das Set ein ausdehnbares Element (40, 40’) aufweist, wobei das ausdehnbare Element (40, 40’) fähig
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ist, sich mit dem Bypasselement-Lieferungssystem (52, 53, 8) zu verbinden und das Bypasselement-Liefe-
rungssystem (52, 53, 8) zum gegenüberliegenden Ende des ersten Führungsdrahtes (30) hin zu bewegen und
wobei das ausdehnbare Element (40, 40’) fähig ist, das Bypasselement-Lieferungssystem (52, 53, 8) loszulassen
um das Bypasselement-Lieferungssystem (52, 53, 8) freizusetzen.

2. Das Set gemäss Anspruch 1, wobei das ausdehnbare Element (40, 40’) fähig ist um das Bypasselement-Liefe-
rungssystem (52, 53, 8) in Richtung des gegenüberliegenden Endes des ersten Führungsdrahtes (30) zu ziehen.

3. Das Set gemäss einem der Ansprüche 1 oder 2, wobei das ausdehnbare Element (40) entlang des ersten Füh-
rungsdrahtes (30) vom gegenüberliegenden Ende des ersten Führungsdrahtes zum ersten Ende (300) des ersten
Führungsdrahtes (30) hin zu bewegen.

4. Das Set gemäss einem der Ansprüche 1 oder 2, wobei das ausdehnbare Element (40’) durch den ersten Katheter
(10’) ausgebildet ist.

5. Das Set gemäss einem der Ansprüche 1 bis 4, wobei das ausdehnbare Element ein Ballon (40, 40’) ist, wobei das
Bypasselement-Lieferungssystem (52, 53, 8) ein Verbindungsende (51) aufweist, wobei der Ballon (40, 40’) im
Verbindungsende (51) des Bypasselement-Lieferungssystem (52, 53, 8) aufblasbar ist um das Bypasselement-
Lieferungssystem (52, 53, 8) einzufangen und wobei der Ballon (40, 40’) entleerbar ist um das Verbindungsende
(51) des Bypasselement-Lieferungssystems (52, 53, 8) loszulassen und um das Bypasselement-Lieferungssystem
(52, 53, 8) freizusetzen.

6. Das Set gemäss einem der Ansprüche 1 bis 5, wobei das ausdehnbare Element (40, 40’) über den ersten Füh-
rungsdraht gleitbar ist und relativ zum ersten Führungsdraht (30) bewegbar ist.

7. Das Set gemäss einem der Ansprüche 1 bis 6, wobei das Einfangelement (310) eine Schlaufe, eine Pinzette oder
ein Haken ist.

8. Das Set gemäss einem der Ansprüche 1 bis 7, wobei das Bypasselement-Lieferungssystem (52, 53, 8) in Abwe-
senheit des zweiten Führungsdrahtes (31) entlang des ersten Führungsdrahtes (30) bewegbar ist.

9. Das Set gemäss einem der Ansprüche 1 bis 8, wobei das Set ferner ein Bypasselement (6, 7) zur Verbindung des
zweiten mit dem ersten Körpergefäss (L, R) aufweist, wobei das Bypasselement (6, 7) eine Stabilisationsstruktur
(6) und/oder ein Graft (7) ist.

10. Das Set gemäss Anspruch 9, wobei das Bypasselement eine Stabilisationsstruktur (6) aufweist und wobei die
Stabilisationsstruktur (6) den Graft umgibt (7).

11. Das Set gemäss einem der Ansprüche 1 bis 10, wobei das Set ferner eine erste Nadel (20, 20’) aufweist, die
innerhalb des ersten Katheters (10, 10’) zum ersten Lieferungsende (100) bewegbar ist, und eine zweite Nadel (21,
21’), die innerhalb des zweiten Katheters (11) zum zweiten Lieferungsende (110) bewegbar ist.

12. Das Set gemäss Anspruch 11, wobei der erste Führungsdraht (30) innerhalb der und relativ zur ersten Nadel (20)
bewegbar ist.

Revendications

1. Kit de positionnement d’un pontage entre un premier et un deuxième vaisseau corporel (R, L) d’un patient, le kit
comprenant :

un premier cathéter (10, 10’) avec une première extrémité d’administration (100) et un deuxième cathéter (11)
avec une deuxième extrémité d’administration (110),
un premier fil-guide (30) pouvant être déplacé à l’intérieur du premier cathéter (10, 10’), le premier fil-guide (30)
ayant une première région d’extrémité (300) déplaçable jusqu’à la première extrémité d’administration (100),
le premier fil-guide (30) ayant une extrémité opposée qui est opposée à la première région d’extrémité (300),
un deuxième fil-guide (31) pouvant être déplacé à l’intérieur du deuxième cathéter (11), le deuxième fil-guide
(31) ayant une deuxième extrémité qui peut être déplacée jusqu’à la deuxième extrémité d’administration (110),
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la deuxième extrémité du deuxième fil-guide (31) étant une attache (310) prévue pour accrocher le premier fil-
guide (30) et pour déplacer le premier fil-guide (30) jusque dans le deuxième cathéter (11) avec la première
région d’extrémité (300) du premier fil-guide (30) en premier, et
un système d’administration d’élément de pontage (52, 53, 8) prévu pour retenir un élément de pontage (6, 7),
le système d’administration d’élément de pontage (52, 53, 8) pouvant être déplacé le long du premier fil-guide
(30) en commençant à partir de la première région d’extrémité (300) du premier fil-guide (30), le système
d’administration d’élément de pontage (52, 53, 8) étant capable de relâcher et de libérer l’élément de pontage
(6, 7),
le kit comprenant un élément expansible (40, 40’), l’élément expansible (40, 40’) étant capable de se raccorder
au système d’administration d’élément de pontage (52, 53, 8) et de déplacer le système d’administration d’élé-
ment de pontage (52, 53, 8) vers l’extrémité opposée du premier fil-guide (30) et
l’élément expansible (40, 40’) étant capable de relâcher le système d’administration d’élément de pontage (50,
53, 8) pour libérer le système d’administration d’élément de pontage (52, 53, 8).

2. Kit selon la revendication 1, dans lequel l’élément expansible (40, 40’) est capable de tirer le système d’administration
d’élément de pontage (52, 53, 8) vers l’extrémité opposée du premier fil-guide (30).

3. Kit selon l’une des revendications 1 et 2, dans lequel l’élément expansible (40) peut être déplacé le long du premier
fil-guide (30) depuis l’extrémité opposée du premier fil-guide (30) vers la première extrémité (300) du premier fil-
guide (30).

4. Kit selon l’une des revendications 1 et 2, dans lequel l’élément expansible (40’) est formé par le premier cathéter (10’).

5. Kit selon l’une des revendications 1 à 4, dans lequel l’élément expansible est un ballonnet (40, 40’), le système
d’administration d’élément de pontage (52, 53, 8) comprenant une extrémité de connexion (51), le ballonnet (40,
40’) pouvant être gonflé à l’intérieur de l’extrémité de connexion (51) du système d’administration d’élément de
pontage (52, 53, 8) pour capturer le système d’administration d’élément de pontage (52, 53, 8) et dans lequel le
ballonnet (40, 40’) peut être dégonflé pour libérer l’extrémité de connexion (51) du système d’administration d’élément
de pontage (52, 53, 8) et pour libérer le système d’administration d’élément de pontage (52, 53, 8).

6. Kit selon l’une des revendications 1 à 5, dans lequel l’élément expansible (40, 40’) peut être enfilé par-dessus le
premier fil-guide (30) et peut être déplacé par rapport au premier fil-guide (30).

7. Kit selon l’une des revendications 1 à 6, dans lequel l’attache (310) est une boucle, un forceps ou un crochet.

8. Kit selon l’une des revendications 1 à 7, dans lequel le système d’administration d’élément de pontage (52, 53, 8)
peut être déplacé le long du premier fil-guide (30) en l’absence du deuxième fil-guide (31).

9. Kit selon l’une des revendications 1 à 8, dans lequel le kit comprend en outre un élément de pontage (6. 7) pour
connecter le deuxième au premier vaisseau corporel (L, R), l’élément de pontage comprenant une structure de
stabilisation (6) et/ou une greffe (7).

10. Kit selon la revendication 9, dans lequel l’élément de pontage comprend la structure de stabilisation (6) et la greffe
et dans lequel la structure de stabilisation (6) entoure la greffe (7).

11. Kit selon l’une des revendications 1 à 10, le kit comprenant en outre une première aiguille (20, 20’) pouvant être
déplacée à l’intérieur du premier cathéter (10, 10’) jusqu’à la première extrémité d’administration (100) et une
deuxième aiguille (21, 21’) pouvant être déplacée à l’intérieur du deuxième cathéter (11) jusqu’à la deuxième
extrémité d’administration (110).

12. Kit selon la revendication 11, dans lequel le premier fil-guide (30) peut être déplacé à l’intérieur de la première
aiguille (20) et par rapport à celle-ci.
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