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Dual multipolar lead implantable in the
coronary venous network

The invention relates to "active implantable medical devices" as defined by the Directive 90/385 /
EEC of 20 June 1990 of the Council of the European Communities, more precisely implants for
continuously monitoring the heart rate and delivering, if necessary, to the heart Electrical pulses
for stimulation, resynchronization and / or defibrillation in the event of a rhythm disorder detected

by the device.

It relates more specifically to detection/stimulation endovascular cardiac leads intended to be
implanted in the coronary artery of the heart to allow the stimulation of a left, ventricle or atrium,

cavity and/or the detection of depolarization potentials at these cavities.

BACKGROUND

Unlike right cavities for which it is sufficient to implant endocardial leads via the right peripheral
venous network, placing permanent leads in a left heart cavity would involve significant opera-
tional risks, for example the risk of bubbles to the cerebral vascular network located downstream

of the left ventricle.

For this reason, for the detection/stimulation of a left cavity, it is generally chosen to introduce a
lead not into the cavity to be stimulated but into the coronary artery, the lead being provided with
an electrode which is applied against the cavity wall of the epicardium and directed towards the
left ventricle or the left atrium, as the case may be. These leads stimulate the cardiac muscle via
one or more point electrodes whose position is a function of the predefined trajectory of the

cannulated vein.

A lead of this type is, for example, the Situs LV model, marketed by Sorin CRM (Clamart,
France) and described in EP 0 993 840 A1 (ELA Medical).

The introduction of such an endovascular lead is made by the coronary sinus, from its outlet into
the right atrium. The lead is then pushed and oriented along the network of coronary veins to the
chosen site. This procedure is very delicate given the particularities of the venous network and
its access routes, including the passage of valves and tortuosities as well as the gradual de-
crease in diameter of the duct as the lead progresses in the selected coronary vein. Once the
target vein has been reached, the surgeon seeks a satisfactory stimulation site, with good elec-
trical contact of the stimulation electrode against the tissue of the epicardium, this contact having

to be maintained despite various variations or stresses over time.
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Furthermore, it has been proposed to arrange several electrodes along the lead body to in-
crease the chances of an acceptable compromise, possibly giving the lead body a particular

conformation.

The surgeon can thus select from among the various electrodes present on the lead body the
one that provides the best efficiency on the electrical and hemodynamic points of view. Such a
multi-electrode lead is described in particular in EP 1 938 861 A1 (ELA Medical).

It has also been proposed to widen the stimulation zone in order to stimulate several regions of
the epicardium, in particular by stimulating concomitantly two relatively distant zones, located in
two distinct veins. The double effect of moving these two zones and multiplying the stimulation
points in each of the zones provides a particularly beneficial effect, in particular for resynchroniz-
ing the operation of the heart. In general, multiple multipoint stimulation (MPP) of the left ventri-
cle has many advantages, and this approach is made possible by the availability of multipolar
left ventricular leads, which allow for wider triggering of cardiac cells, leading in particular to bet-

ter contractility.

If this approach is interesting, its implementation via a monobody lead nevertheless has an in-
trinsic limitation: the distance between the stimulation points is relatively small, especially since
the most distal electrode is often unusable because of undesirable phrenic stimulation (stimula-
tion occurring due to the apical positioning of the most distal electrode). In fact, the useful dis-
tance between the two stimulation points of a single-body lead is less than 30 mm, for typical
curvilinear lengths of the left ventricle of the order of 80 mm in the mitral valve/apex axis and 70

mm for the basal circumference.

To remedy this difficulty, a first proposal consists in implanting two standard ventricular leads of
the standard type, these leads being coupled proximally by means of a standardized Y-adapter
I1S-1 or 1S-4, or at the level of the pulse generator by means of a housing head adapted to re-

ceive separately the respective connectors of the two left ventricular leads.

Another proposal consists in implementing not endovascular leads but epicardial leads, implant-
ed surgically or mini-surgically. However, this technique is very rarely used because it is too in-

vasive for a benefit that is still uncertain.

In order to avoid having to concurrently implant two separate leads in the coronary venous net-
work, which is technically very difficult, US 2002/143380 A1 (US Pat. No. 6,772,015 B2) propos-
es to produce a single endovascular lead comprising a lead body equipped with a defibrillation
coil and having, upstream of the coil, a branch from which a lateral extension intended to pene-

trate into a secondary vessel extends. The resulting configuration is that of a bifurcation between
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a "finger portion" (the elongated main lead body extending beyond the bifurcation) and a "thumb
portion” (the short side branch). The insertion of this lead is effected by prior insertion of the two
parts together in a catheter of suitable diameter. The catheter is then advanced into the main
vein of the coronary artery up to the level of the secondary vessel. The lead is then pushed out
of the catheter so that the finger portion advances in the main vein and then, as the thumb por-
tion reaches the outlet of the catheter, that thumb portion is directed toward the secondary ves-
sel to be progressively introduced therein at the same time that the finger portion finishes its
progression in the main vein. The catheter is finally removed when the lead with its two branches

reaches its definitive final position.

However, this device requires considerable skill from the practitioner for the correct insertion of

the thumb portion into the secondary vessel.

Moreover, this thumb portion is of very short length, and provides only a very punctual stimula-
tion, which is also confined to the region near the outlet of the secondary vessel in the main vein.
Finally, the use of a catheter with a relatively large diameter (it must be able to accommodate
the two branches of the lead side by side in its internal lumen) precludes the possibility of inter-
vention in deep regions of the coronary venous network, which are yet the most favorable re-

gions in terms of effectiveness of stimulation of the left cavities of the heart.

Another technique is proposed by EP 2,559,453 A1 and EP 2 572 751 A1 (Sorin CRM), which
consists in introducing the distal part of the lead down a first vein ("outward" vein) and then by
an anastomosis towards a second vein ("return” vein) by going back up into it. Indeed, the pres-
ence of distal anastomoses in the coronary venous network has been observed in a large pro-
portion of patients, i.e. at the end of some veins there is a passage to another vein, which makes
possible communication between two distinct veins at the level of the anastomosis, via their re-

spective distal ends.

The distribution of the electrodes on the lead may be chosen such that these electrodes are
grouped into two separate sets forming two distinct active parts, one intended to stimulate in the
outward vein and the other in the return vein. These two groups of electrodes are separated by
an electrode-free region corresponding to the most distal part of the outward vein, the region of

the anastomosis and to the most distal part of the return vein.

This technique implies, however, that not only the anastomosis is present but it is sufficiently
wide to be able to introduce the lead body there and then to advance the latter during the up-

ward phase in the return vein.
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OBJECT AND SUMMARY

The object of the present invention is to propose a novel bifurcated endovascular lead configura-
tion, i.e. a single lead having two branches in its distal part, which overcomes the disadvantages

of the leads proposed up to now, by providing the following benefits:

- long length of the two branches, allowing a large distance between the stimulation points, and
consequently a greater extent of the stimulated region of the myocardium (multipoint and

multivein stimulation);

- compatibility with standard generator housings, with a single connector on the proximal side,

for example a 1S-4 standardized connector;

- ease of implantation, the lead using only conventional techniques very well mastered by the
practitioners, and standard implantation accessories (guidewire, guide-catheter, sub-selection

catheter, etc.);

- reliability over time;

Stability of positioning of the lead once implanted in the venous network;

- possibility of extraction in case of necessity;

- ease of industrialization, the realization of the lead using only conventional, proven techniques.

To this end, the invention provides a multipolar detection/stimulation endovascular lead compris-
ing, in a manner known per se: a lead body; in the proximal part of the lead body, a connector
for connection to a cardiac pacemaker/defibrillator generator; and in the distal part of the lead
body, an active portion extending the lead body beyond a bifurcation of the lead body from which
a first branch and a second branch extend. The proximal ends of the first and second branches
are joined at the bifurcation and the distal ends of the first and second branchs are free ends
and each of the first and second branches carries an array of electrodes connected to the con-

nector.

Typically, this lead being intended to be implanted by wire-guiding, each of the first and second
branches comprises a distal guide element presenting at the free end of the branch an outlet in
the distal direction, this outlet being capable of receiving an implantation guide wire inserted
therein and guiding this implantation guide wire in an axial direction parallel to the main axis of
the lead body.

According to various embodiments of the invention, and various advantageous subsidiary char-

acteristics:
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- The distal guiding element of the first and/or the second branch is formed by a
hollow sheath forming a body of the branch and traversed right through by a central lumen
extending from the outlet at the free end of the branch to an outlet at the opposite proximal
end situated in the vicinity of the bifurcation, the central lumen being adapted to receive the
implantation guide wire inserted therein and the opening at the opposite proximal end being
capable of guiding this implantation guide wire in an axial direction paralle! to the main axis
of the lead body and radially at a distance from the lead body;

- The distal guiding element of the first and/or the second branch is a hollow
guiding nacelle mounted in the vicinity of the free end of the branch, this hollow guiding na-
celle being able to receive the implantation guide wire introduced therein and guiding this
implantation guide wire in an axial direction parallel to the main axis of the lead body and ra-
dially away from the lead body;

- The lead body is formed by a hollow sleeve through which a central lumen
passes,

- One of the branches then being advantageously formed by an axial extension
of the lead body, the distal guiding element of the branch being formed by a hollow sheath
through which a central lumen communicating with and extending the central lumen of the
lead body at the bifurcation passes, the lumens of the lead body and of the branch being
adapted together to receive the implantation guide wire inserted therein;

- The lead body is formed by a microcable extending from the connector at the
bifurcation and carrying at the bifurcation a supporting and connecting element of the first
and second branches;

- The first and/or the second branch is formed by a microcable extending from
the bifurcation at the free end of the branch, the lead body carrying at the level of the bifurca-
tion a supporting and connecting element of the first and/or second branch;

- The respective electrode arrays of the first and second branches are electri-
cally distinct arrays separately connected to respective poles of the connector by a common

multipolar conductive arrangement of the lead body.

DRAWINGS

Further features, characteristics and advantages of the present invention will become apparent
to a person of ordinary skill in the art from the following detailed description of preferred embod-
iments of the present invention, made with reference to the drawings annexed, in which like ref-

erence characters refer to like elements and in which:
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Figure 1 generally illustrates the myocardium, with the main veins of the coronary artery network
in which a lead according to the invention has been implanted, intended for stimulation of the left

ventricle.

Figure 2 is an overall view of the lead according to the invention, showing the various elements

which constitute it and the guide wire used for its implantation.

Figures. 3a and 3b are detailed views, in section, of the lead of the invention at the level of the
branch, respectively, without and with the insertion guide wire inserted in the lumens of the two

branches of the lead.

Figures 4 to 7 illustrate lead configurations corresponding to various embodiments of the inven-

tion.

DETAILED DESCRIPTION
Embodiments of the lead according to the invention will now be described.

Figure 1 generally illustrates the myocardium and the main vessels of the coronary artery net-

work, in which a lead 100 has been introduced in order to stimulate the left ventricle.

This lead 100 is endocardially implanted into the coronary venous network via the superior vena
cava, the right atrium and the CS entrance of the venous coronary sinus. The coronary venous
network then develops in several branches from the large coronary vein GVC, these branches

comprising the posterolateral VPL, lateral VL, anterolateral VA and posterior VP veins.

Figure 2 illustrates more precisely the various constituent elements of the endovascular lead 100

of the invention, implanted in the coronary artery as illustrated in Figure 1.

This lead 100 comprises a lead body formed, in the illustrated example, of a flexible hollow
sheath with an internal lumen. This lead body has a bifurcation 112 on the distal side and a con-
nector 120 for connection to the connector head of a pacing pulse generator, for example 1S-4

standard connector.

From the bifurcation 112 two branches 130, 140 extend. In this embodiment, the first branch 130
is constituted by a hollow sheath with an internal lumen which extends axially the lead body 110
on the proximal side. The distal end 134 of the branch 130 is a free end with a through opening,
preferably provided with a shutter allowing only the sealing passage of a tip 210 of a loop 220 of
a guide-wire 200 for the implantation procedure which will be described below. The branch 130

is also provided with one or more electrodes, with in the illustrated example two electrodes 136,
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136' connected respectively to two distinct poles of the connector 120 via connection conductors

which will be described in more detail with reference In Figure 3a.

The second branch 140 is connected at its proximal end 142 to the bifurcation 112 of the lead
body and extends in a direction generally parallel to the lead body 110 and to the first branch
130 in the vicinity of the branch 130 at a substantially constant distance from the latter. In the
described embodiment, the branch 140 is formed of a hollow sheath with an internal lumen
opening out on the side of the proximal end 142 as well as on the side of the distal end 144,
preferably with a shutter allowing only the passage of a return end 230 of the loop 220 of the
guide wire 200 used for the implantation procedure. The branch 140 is provided with one or
more electrodes, in the example illustrated, two electrodes 146, 146', connected to separate

poles of the connector 120.

The connector 120 may in particular be a standardized quadripolar 1S-4 connector, the respec-

tive poles of which are connected to the four electrodes 136, 136', 146 and 146"

The typical length of the branches 130, 140 is of the order of 30 to 100 mm, the branches being
of different lengths.

Furthermore, one or the other of these branches 130 and 140, or both branches, may be pre-
formed, for example bent in a distal part, to ensure better retention in the vascular network

and/or better contact of the electrodes with the tissues, according to techniques known per se.

Moreover, as illustrated in Figure 2, it may be advantageous to provide an offset of the distal
ends 134, 144 of the two branches 130, 140, on the order of 5 to 50 mm, in order to facilitate

intravenous progression.

With regard to the electrodes, the electrode 136 (and/or 136'}, and likewise the electrode 146
(and/or the electrode 146'), may consist of an isopotential electrode doublet, the two electrodes

of the doublet being situated on the same branch, or on either branch.

The configuration of the various elements of the lead 100 allows the introduction into each of the
two branches of a single implantation guide wire 200 with a first portion or end portion 210 ex-
tending inside the lead body 110 and of the first branch 130, opening at the end 134 of this
branch 130, in order to form a loop 220 continuing in a second part or return end 230 which
penetrates into the distal end 144 of the second branch 140, o the proximal end 142 from which

it opens outwardly.

The guide wire 200 is thus presented to the practitioner in its most proximal part with two ends

212, 232. The part corresponding to the end 212 (the end piece 210} passes axially through the
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connector 120 and the lead body 110, while the part corresponding to the end 232 (return end
230) joins the second branch 140.

Figures 3a and 3b are detailed views in section at the bifurcation 112, respectively, without and
with the forward end 210 and the return end 230 of the guide wire 200 inserted in the branches
130, 140.

The two proximal ends 132, 142 of the branches 130, 140 are joined at the bifurcation 112, so
that the internal lumens and hollow sheaths forming the two branches 130, 140 extend along
substantially parallel directions A1 and AZ between them and with a spacing d in the transverse
direction. The two sheaths of the branches 130, 140 are joined together at the bifurcation 112 by
a flexible bridge 114. The distal end 142 of the branch 140 opens out in the distal direction so as

to allow passage of the return end 230 of the guide wire 200, as illustrated in Figure 3b.

The two branches 130, 140 thus ensure the guiding and the parallielism of the two ends of the
guide wire once these two ends have been introduced into the internal lumens of the branches

wherein they are guided.

The independent electrodes 136, 136' of the branch 130 are connected to respective insulated
wires 138, 138', and likewise the independent electrodes 146, 146’ of the branch 140 are con-

nected to respective insulated wires 148, 148"

These insulated wires are wound inside each of the branches 130, 140 so as to leave the central
lumen free to allow insertion of the guide wire ends 210, 230. The respective wire groups 138,
138" and 148, 148 are then gathered at bifurcation 112 into a bundie of four wires 136, 136/,
146, 146' wound along the length of the lead body to the connector 120, the four poles of which

are connected to each of the respective conductors.

The implantation of the lead of the invention is carried out by the following steps (all of which

implement conventional techniques, very well mastered by the practitioners):

- Establishing an access to the coronary sinus by an implantation catheter;

- Introduction of the implantation guide wire 200 into a loop technique via an
anastomosis of the coronary artery, a technique known per se (retrograde insertion);

- Once the loop guide wire is put in place, cutting the guide catheter and inseit-
ing the two lead branches 130, 140 onto the two ends of the guide wire emerging on the
proximal side. The lead is then progressively introduced into the venous network and pushed
to the target zones selected in the preceding step;

- Once the lead has reached its final location, removal of the guide wire.



WO 2017/198472 PCT/EP2017/060661

Various variations or improvements of this implantation technique can be envisaged.

In particular, the design of the lead according to the invention makes it possible to use an addi-
tional accessory making it possible to increase very substantially the "pushability” (the progres-
sion ability of the lead in the venous network by an action exerted from the proximal end acces-
sible to the practitioner). Indeed, it is possible to thread on the end 232 of the guide wire passing
through the second branch 140 (guiding the "return" end 230 of the guidewire) a conventional
guide catheter of diameter 4 or 5 French (33 mm or 1.66 mm) abutting the bifurcation 112, thus

in a region of the lead very close to its most distal part.

Since the "pushability” properties of such a temporary guide catheter are very substantially su-
perior to those of a conventional lead body, the push will be particularly effective. Moreover, con-
trary to a conventional left ventricular pacing lead, the risks of damage to the lead body due to
the high stresses exerted during insertion of the lead (push and torsion maneuver) are signifi-
cantly reduced: indeed, the stresses mainly pass through the temporary guide catheter, which is

removed at the end of the operation.

Alternatively, it is possible to temporarily connect in rotation the end of the temporary guide
catheter and the proximal end of the lateral branch 140 of the lead in order to apply slight angu-

lar movements to promote the progression of the assembly.

In one variant embodiment, it is possible to use two independent guide wires pushed far into the
target veins, in order to avoid the stresses associated with the passage of an anastomosis and

the recapture of the distal end of the "return” end 230 of the guide wire to form the loop 220.

Figures 4 to 7 illustrate lead configurations corresponding to various embodiments of the inven-

tion.

Figure 4 illustrates the configuration described above with reference to Figures 2, 3a and 3b,
wherein the lead body 110, the first branch 130 and the second branch 140 are all made in the
form of a hollow sheath with a central lumen .

The first branch 130 extends in the extension of the lead body 110, while the second branch 140
is a lateral branch extending parallel to the branch 130 and connected to the outer surface of the
sheath of the lead body 110 at the bifurcation 112.

Figure 5 illustrates a variant wherein the lead body consists of a multipolar microcable 150,

hence without central lumen.
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The two branches 130, 140 extend parallel to one another and are connected to the distal end of
the microcable 140 by the bifurcation 112, the two branches 130, 140 having a structure compa-

rable to that described for the branch 140 of the embodiment of Figures 2 1o 4.

Essentially, a microcable consists of an assembly, for example a strand of several cables of very
small diameter, each comprising an electrically conductive core provided with an insulating coat-
ing.

The specific structure of the microcable may in particular be that described in EP 2 455 131 A1
and EP 2 581 107 A1 (Sorin CRM), to which reference may be made for further details.

The method of implantation of the lead illustrated in Figure 5 will now be considered.

The design of this embodiment of the lead makes it possible to use one or two additional acces-
sories making it possible to increase very substantially the "pushability”, that is to say the pro-
gression ability of the lead in the venous network by an action exerted from the proximal end

accessible to the practitioner.

Indeed, it is possible to thread on one or both ends 212 and 232 of the guide wire passing
through the two branches 130 and 140 a single guide catheter or two separate guide catheters
on each guide wire, this (these) catheter(s) being per se conventional, typically having a diame-
ter of 4 or 5 French (1.33 mm or 1.66 mm) abutting the bifurcation 112, thus in a region of the
lead very close to its most distal part. This variant of implantation including two guide catheters
is possible because of the very small diameter of the body 150 made of microcable. Since the
"pushability" properties of such a temporary guide catheter are very substantially superior to
those of a conventional lead body, the push is particularly effective. Moreover, contrary to a con-
ventional left ventricular pacing lead, the risks of damage to the lead body due to the high
stresses exerted during insertion of the lead (push and torsion maneuver) are substantially re-
duced: indeed, the stresses mainly pass through the temporary guide catheter, which is re-
moved at the end of the operation.

In a variant, it is possible to temporarily bind the end of the temporary guide catheter and the
proximal end of one or more branches 130 and 140 of the lead in order to apply slight angular

movements to promote the progression of the catheter assembly.

In another variant of implementation, it is possible to use two independent guide wires pushed
very far into the target veins, in order to avoid the stresses associated with the passage of an
anastomosis and the recapture of the end of the distal end of the "return" end 230 of the

guidewire to form the loop 220.
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Figure 6 illustrates another embodiment of the invention wherein the lead body 110 and the first
branch 130 have the same configuration as in the embodiment of Figures. 2 to 4, that is to say
they consist of a hollow sheath with the branch 130 in the extension of the lead body 110. On
the other hand, the second branch 140 is made in the form of a monopolar or multipolar

microcable 160.

To ensure guiding of the return end 230 of the guidewire, a guiding element 170 is provided at
the distal end of the branch 140 in the form of a Rapid Exchange type ring or nacelle enabling

this branch 140 (i.e. the microcable 160) to be guided to the selected target vein.

The microcable 160 may advantageously consist of a conductive core provided with an insulat-
ing coating, with the exception of punctually exposed areas used to constitute the detec-

tion/stimulation electrodes 146, 146"

This makes it possible, as described in EP 2 719 422 A1 (Sorin CRM), to have a plurality of elec-
trically independent conductors assembled together, for example stranded, so as to obtain an
element provided with several distinctly selectable electrodes. The specific structure of the
microcable can in particular be that described in the aforementioned EP 2 455 131 A1 and EP 2
581 107 A1 (Sorin CRM), to which reference may be made for further details. The very small
diameter of the microcable 160 makes it possible in particular to exploit the entire length of the
vein and cannulate vessels of very small diameter, which makes it possible to operate in new
regions that are difficult to reach and thus to optimally use all the veins present in the basal
zone, in particular to avoid the risk of phrenic stimulation, which generally increases when the

lead is too distal.
The implantation method is as follows:

- Access to the coronary sinus by an implantation catheter;

- Introduction of the implantation guide wire 200 using a loop technique via an
anastomosis of the coronary artery, a technique known per se (retrograde insertion);

- Once the loop guide wire has been put in place, possible cut-out (the dimen-
sions of the system remain compatible with the central lumen of the implantation catheter-
guide) of the guide catheter and insertion of one end of the guide wire into the branch 130,
then insertion of the other end of the guide wire into the nacelle 170. The lead is then pro-
gressively introduced into the venous network and pushed to the target zones selected in the
preceding step;

- Once the lead has reached its final location, removal of the guide wire.
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The use of a guide catheter on the guide wire leading to the nacelle is preferable for the reasons
already described above and due to the relative flexibility of the microcable branch. It should be
noted that in this case the push point is at the most distal end of the branch and therefore very

effective.

Figure 7 illustrates yet another embodiment of the lead of the invention, wherein one and the
other branch 130, 140 are each constituted by a microcable, respectively, 160 or 180, like the

microcable 160 of the embodiment of Figuret.

Each of the microcables 160, 180 is provided with a respective guiding element in the form of a

nacelle 170, 190 to guide the return end 230 and the guide wire end 210 respectively.
The method of implantation is then as follows:

- Establishing an access to the coronary sinus by an implantation catheter;

- Introduction of the implantation guide wire 200 with a loop technique via an
anastomosis of the coronary artery, a technique known per se (retrograde insertion);

- Once the loop guide wire has been put in place, possible cutout (the dimen-
sions of the system remain compatible with the central lumen of the implantation catheter-
guide) of the guide catheter and insertion of one end of the guide wire into the nacelle 190,
then insertion of the other end of the guide wire into the nacelle 170. The lead is then pro-
gressively introduced into the venous network and pushed to the target zones selected in the
preceding step;

- Once the lead has reached its final location, removal of the guide wire.

The use of one or two separate guide-catheter(s) on each guide wire leading to the nacelle is

also conceivable for the reasons already described above.
Various variations of the embodiments described above can be envisaged.

It is thus possible to provide a lead comprising three or more branches formed on the same prin-
ciple, by adding an additional branch to the two branches 130, 140 extending from the bifurca-
tion 112.

Still another variant consists in providing one of the branches of a defibrillation coil for the possi-

ble application to the myocardium of a high energy shock at a left cavity.

A further alternative embodiment consists in providing a lead body 110 in the form of a tubular
sheath, the diameter of the internal lumen of which makes it possible to accommodate the two
forward 210 and return 230 ends of the guide wire 200 or a lead body comprising two distinct

internal lumens, for the same purpose. This makes it possible to optimize the trajectories of the
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two ends of the guidewire and the good sliding of the lead on the guidewire while avoiding po-

tential kinks of the two ends of the guidewire.

Still another improvement is o provide the distal ends of the two branches 130, 140 with a me-
chanical connection system, for example of the male cone / female cone type or a bayonet sys-
tem, making it possible to make a loop formed by these two branches in the venous network.
This makes it possible, by design, to ensure perfect stability of the lead in the coronary venous

network after its implantation, the loop branches being locked distally in the venous network.
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CLAIMS

A multipolar, detection / stimulation endovascular lead intended to be implanted in the

coronary venous network, said lead (100) comprising:

- a lead body (110);

- in the proximal part of the lead body, a connector (120) for connection to a cardiac
pacemaker/defibrillator generator; and

- in the distal part of the lead body, an active part extending the lead body (110)
beyond a bifurcation (112) of the lead body from which a first branch (130) and a second
branch (130) extending from the lead body Branch (140) extend,

the proximal ends (132,142) of the first and second branches being joined at the bifurca-

tion (112) and the distal ends (134,144) of the first and second branches being free ends,

each of the first and second branches carrying an array of electrodes (136, 136', 146,

146') connected to the connector (120),
characterized in that

this lead being intended to be implanted by wire-guiding, each of the first and second
branches comprises a distal guiding element having at the free end of the branch an out-

let in the distal direction, this outlet being able to receive a guide-wire (210, 230) inserted
therein and guiding this implantation guide-wire in an axial direction (A1, A2) parallel to
the main axis of the lead body.

The lead of claim 1, wherein the distal guiding element of the first and/or second branch
(130; 140) is formed by a hollow sleeve forming a body of the branch (130; 140) and
crossing from side to side by a central lumen extending from the outlet at the free end

(134;144) of the branch to an outlet at the opposite proximal end (132; 142) located in
the vicinity of the bifurcation (112),

the central lumen being adapted to receive the implantation guide wire (210; 230) insert-

ed therein,

and the outlet at the opposite proximal end being able to guide this implantation guide
wire in an axial direction (A1; A2) parallel to the main axis of the lead body and radially

at a distance (d) from the lead body.
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3. The lead of claim 1, wherein the distal guiding element of the first and/or second branch
is a hollow guiding nacelle (170; 190) mounted in the vicinity of the branch free end (134;

144), said hollow guiding nacelle being adapted to receive said insertion guide wire (210;
230) therein and to guide said implantation guide wire in an axial direction (A1 ; A2) par-

allel to the main axis of the lead body and radially at a distance (d) from the lead body.

4. The lead of claim 1, wherein the lead body (110) is formed by a hollow sheath crossed

from side to side by a central lumen.

5. The lead of claim 4, wherein one of the branches (130) is formed by an axial extension of
the lead body (110), the distal guiding element of the branch being formed by a hollow
sleeve crossed from side to side by the central lumen of the lead body at the bifurcation
(112), the lumens of the lead body and of the branch being adapted to receive the guide

wire (210) inserted therein.

6. The lead of claim 1, wherein the lead body (110) is formed by a microcable (150) extend-
ing from the connector (120) at the bifurcation (112), and carrying at the bifurcation an

element for support and connection of the first and second branches (130, 140).

7. The lead of claim 1, wherein the first and/or second branch (130, 140) is formed by a
microcable extending from the bifurcation (112) to the free end of the branch, (134; 144),
the lead body (110) carrying at the bifurcation an element for support and connection of
the first and/or second branch (130, 140).

8. The lead of claim 1 wherein the respective electrode arrays (136, 136', 146, 146") of the
first and second branches are electrically distinct arrays separately connected to respec-
tive poles of the connector, by a common multipolar conducting arrangement (138, 138',
148, 148') of the lead body.



WO 2017/198472 PCT/EP2017/060661

113

232
212 200 100
120 5
142 .
110 F|92
112
132
130

136




PCT/EP2017/060661

WO 2017/198472

2/3
Fig.3a 142
148’ L}
112 148 )
N\ 5 00 00 OF
- 120 114L \ _&—36—567éooooooooooooood
‘ /L - //// 1L '

//:\')136 /( 1N/ 138 36 5 t
O

148 136'136 130 ~ 136’
136 148
132
Fig.3b
142
112 L,} 140 230
R -

232
L’\ L/\ /,Q,QOOOOOCOOOOOOOOOOOOOOG (\l/

(
212 f/y \ ////ooooo"/oooooooooooooooc( (

. e 7] e |
DO )OC’ ’OOOO OOOO OOO’O’ OOOOO JOOOOOOOOOOOOOO\ )

3

boo/J 0000 0000 0000 0000, moooooooooooooo I
/S 7 T 210
~ 130




WO 2017/198472 PCT/EP2017/060661

3/3
146
Fig.d 112 T
j(| — [T TT D
| ) N
—t I/I/l('/\ N
110 130 136 136’
Fig.5 »
140 146 146
150 112
~ ), T e T \ﬁ 220

J o
1

7/

A
N\ /1 N/l

|
L . JLI
’ Lj 136

110 130 136 210
140
Fig.6 112 146 ‘/\ 160 45 230 170

- ’I” %36 k/1\36 210
110 130
Fig.7 140
150 112 146 160 ; 230 170
; {i_--f _____ / /._ZL--(f-l------L---f-\f-- =3-1£-~ Jzzo
———————————— 7 ,——‘-;-::-—— — —————\‘-— ———————-/L—————-—’l

110 136 /180L\136 190



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/060661

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61N1/05 A6IN1/372
ADD.

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

B. FIELDS SEARCHED

A61IN

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

20 February 2013 (2013-02-20)
abstract; figures 1,2
paragraphs [0002], [0013],
[0030], [0063] - [0067]

5 March 2009 (2009-03-05)
abstract; figures 1,14
paragraphs [0006], [0043]

15 August 2002 (2002-08-15)
abstract; figures 6,11,13
paragraph [0013]

EP 2 559 453 Al (SORIN CRM SAS [FR])

US 2009/062898 Al (DAS GLADWIN S [US])

US 2002/111675 Al (WILSON W STAN [US])

1-8

[0014],

1-8

1-8

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

26 June 2017

Date of mailing of the international search report

07/07/2017

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Pereda Cubian, David

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/060661

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

EP 2 959 828 Al (SORIN CRM SAS [FR])

30 December 2015 (2015-12-30)

the whole document

FR 2 993 771 Al (DIBIE ALAIN [FR])

31 January 2014 (2014-01-31)

the whole document

US 2010/057020 Al (URETSKY BARRY F [US])
4 March 2010 (2010-03-04)

the whole document

EP 1 938 861 Al (ELA MEDICAL SA [FR])

2 July 2008 (2008-07-02)

the whole document

EP 0 993 840 Al (ELA MEDICAL SA [FR])
19 April 2000 (2000-04-19)

the whole document

FR 2 756 173 Al (MARCADE JEAN PAUL [FR])
29 May 1998 (1998-05-29)

the whole document

US 5 144 960 A (MEHRA RAHUL [US] ET AL)
8 September 1992 (1992-09-08)

the whole document

1-8

1-8

1-8

1-8

1-8

1-8

1-8

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2017/060661
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 2559453 Al 20-02-2013  EP 2559453 Al 20-02-2013
JP 2013056150 A 28-03-2013
US 2013046370 Al 21-02-2013

US 2009062898 Al 05-03-2009  NONE

US 2002111675 Al 15-08-2002 AU 4712001 A 25-06-2001
US 6254593 B1 03-07-2001
US 2002022874 Al 21-02-2002
US 2002111675 Al 15-08-2002
US 2005043779 Al 24-02-2005
WO 0143665 A2 21-06-2001

EP 2959828 Al 30-12-2015 EP 2959828 Al 30-12-2015
FR 3022760 Al 01-01-2016
US 2016008612 Al 14-01-2016

FR 2993771 Al 31-01-2014  NONE

US 2010057020 Al 04-03-2010  NONE

EP 1938861 Al 02-07-2008 AT 498424 T 15-03-2011
EP 1938861 Al 02-07-2008
FR 2910818 Al 04-07-2008
JP 5224579 B2 03-07-2013
JP 2008272444 A 13-11-2008
US 2008177343 Al 24-07-2008

EP 0993840 Al 19-04-2000 AT 429267 T 15-05-2009
EP 0993840 Al 19-04-2000
FR 2784300 Al 14-04-2000
JP 3618602 B2 09-02-2005
JP 2000185107 A 04-07-2000
US 6385492 B1 07-05-2002

FR 2756173 Al 29-05-1998 DE 69713392 D1 18-07-2002
EP 0952794 Al 03-11-1999
FR 2756173 Al 29-05-1998
WO 9822043 Al 28-05-1998

US 5144960 A 08-09-1992 AU 650723 B2 30-06-1994
CA 2101940 Al 21-09-1992
US 5144960 A 08-09-1992
WO 9216254 Al 01-10-1992

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

