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Description
FIELD OF THE INVENTION

[0001] The present invention relates generally to a
catheter having a number of electrodes, and specifically
to the design and operation of such a catheter.

BACKGROUND OF THE INVENTION

[0002] Catheters with electrodes are used in a number
of medical procedures, such as investigating or operating
on a region of the heart. In these procedures the elec-
trodes may be used, for example, to injectknown currents
(typically for catheter tracking purposes), to measure
electropotentials of specific regions of the heart, and/or
to ablate the regions. While catheters with a smallnumber
of electrodes, or even with a single electrode, may be
used for such procedures, certain software algorithms
may increase the value of having large number of elec-
trodes on the catheter. Such an arrangement allows a
physician using the catheter to select which of one or
more of the electrodes may be used, and also to select
if the electrodes are to be used simultaneously or not.
[0003] PriorartUS 6,029,091 discloses a catheter sys-
tem having a plurality of electrodes on the lattices of a
trellis fixture. Wherein, during a deployed state the trellis
fixture is fully extended to have a series of electrodes on
atwo-dimensional plane for mapping and/or ablation pur-
poses.

SUMMARY OF THE INVENTION

[0004] An embodiment of the present invention pro-
vides apparatus, including:

a flexible insertion tube, having a distal segment that
is configured to be inserted into a body organ;

a plurality of elastic branches connected to the distal
segment of the insertion tube at different, respective
locations and extending transversely away from the
insertion tube at the respective locations;

one or more respective electrodes disposed on each
of the elastic branches; and

conductors traversing the elastic branches so as to
couple the electrodes to the insertion tube; and
wherein

for a cross-sectional circle of the flexible insertion tube
only one of the elastic branches is connected to the circle.
[0005] Typically, each of the elastic branches consists
of an elastic region and an inelastic region. The elastic
region may be closer to the flexible insertion tube than
the inelastic region. On application of a bending force to
abranch, the inelastic region typically aligns to be parallel
to the insertion tube. On removal of the bending force
the inelastic region typically returns to extending trans-
versely away from the insertion tube.
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[0006] In a disclosed example not forming part of the
invention, the different respective locations of a pair of
the elastic branches lie on a cross-sectional circle of the
flexible insertion tube.

[0007] In a yet further disclosed embodiment the elas-
tic branches and the distal segment lie in a common flat
plane. Alternatively, the elastic branches and the distal
segment lie in a plurality of planes.

[0008] The elastic branches may be orthogonal to the
distal segment. Alternatively, the elastic branches may
extend non-orthogonally from the distal segment.
[0009] In an alternative embodiment the body organ
consists of a heart, and the one or more respective elec-
trodes are configured to acquire an electrocardiograph
(ECG) signal from the heart. Alternatively or additionally
the one or more respective electrodes are configured to
ablate tissue of the heart.

[0010] The distal segmentin a relaxed state may form
a straight line or may form a curve.

[0011] There is further provided, according to an em-
bodiment of the present invention, a method, including:

providing a flexible insertion tube, having a distal
segment that is configured to be inserted into a body
organ;

connecting a plurality of elastic branches to the distal
segment of the insertion tube at different, respective
locations so that the branches extend transversely
away from the insertion tube at the respective loca-
tions;

disposing one or more respective electrodes on each
of the elastic branches; and

arranging conductors to traverse the elastic branch-
es so as to couple the electrodes to the insertion
tube.

[0012] The presentdisclosure will be more fully under-
stood from the following detailed description of the em-
bodiments thereof, taken together with the drawings, in
which:

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Figs. 1A and 1B illustrate schematically a catheter
distal portion in two states, according to an example
of the present disclosure not forming part of the in-
vention;

Figs. 2A and 2B illustrate schematically a catheter
distal portion in two states, according to the present
invention;

Fig. 3 illustrates schematically a distal portion of a
flexible insertion tube, according to an embodiment
of the present invention;

Fig. 4 illustrates schematically a distal portion of a
flexible insertion tube, according to an alternative
embodiment of the present invention; and
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Fig. 5 is a schematic illustration of a medical proce-
dure system, according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OVERVIEW

[0014] Catheters for performing a medical procedure
typically have as small a diameter as possible so as to
reduce trauma to a patient undergoing the procedure.
However, the small diameter of the catheter limits the
number of structures that may be attached to the shaft
of the catheter. Furthermore, the catheter may be ad-
vanced through the body of the patient using an elongat-
ed sheath, and the sheath may restrict the structures
which can be retracted back into the sheath. Thus, in the
case of a catheter using a large number of electrodes,
such as a catheter used for acquiring numbers of simul-
taneous electrocardiograph (ECG) signals, prior art cath-
eters may be relatively large in order to accommodate
the large number of electrodes.

[0015] Embodiments of the present invention, as de-
fined by the appended claims, solve these problems by
providing a catheter with a relatively small diameter flex-
ible insertion tube, which may be considered to act as
the spine of the catheter. Connected to a distal segment
ofthe tube are a plurality of elastic branches which extend
transversely away from the tube. One or more electrodes
are disposed on the branches, and conductors traverse
the branches and the insertion tube, so as to couple the
electrodes to a proximal end of the tube.

[0016] By configuring the catheter branches to be elas-
tic, they are able to bend in towards the catheter spine.
Thus, in operation, the catheter may be inserted into, and
removed from, an organ such as the heart via a relatively
small diameter sheath, which is prepositioned in the or-
gan. While in the sheath, the branches bend in towards
the spine. Once inside the organ, the branches can un-
bend and the electrodes of the branches may be used
to transfer electrical signals to/from the organ.

DETAILED DESCRIPTION

[0017] Figs. 1A and 1B illustrate schematically a distal
portion 10 of a flexible insertion tube 11 in two states,
according to an example not forming part of the invention.
Fig. 1A illustrates the distal portion in an unfolded, re-
laxed, or unbent, state; Fig. 1B illustrates the distal por-
tion in a folded, or bent, state. Tube 11 may be used as
a catheter, and is also referred to herein as catheter 11.
Distal portion 10 comprises a distal segment 12, which
is typically generally cylindrical and which acts as a main
spine of the flexible insertion tube, so that it is also re-
ferred to herein as main spine 12. In the relaxed state of
tube 11, the spine forms a straight line. A plurality of gen-
erally similar elastic branch elements 14, also typically
generally cylindrical, and also referred to herein as elastic

10

15

20

25

30

35

40

45

50

55

branches 14, are connected to the distal segment. The
connection of the branch elements to the main spine is
configured so that at any given junction the two entities,
the element and the spine, are transverse to each other,
so that the branch elements protrude from the distal seg-
ment.

[0018] As is illustrated in the figures, in distal portion
10 elements 14 are paired together, so that the locations
of the junctions between any given pair of elements 14
with spine 12 lie on a cross-sectional circle 23 of the
spine. (For clarity and simplicity, only one such cross-
sectional circle is shown in the figures.) In some embod-
iments the branch elements are orthogonal to spine 12,
so that, for example, if the junctions are on a diameter of
the cross-sectional circle, elements 14 subtend an angle
of 180° to each other. Alternatively, junctions of the or-
thogonal branch elements may lie on the cross-sectional
circle, but the elements may subtend an angle other than
180° to each other, for example angles in the range of
45° - 179°. In other embodiments at least some of the
branch elements are not orthogonal to the spine, but rath-
er subtend an angle to the spine that is greater than, or
less than, 90°.

[0019] Each branch element 14 comprises one or
more, typically a multiplicity, of electrodes 16 that may
be formed as a ring around the element. Alternatively or
additionally, at least some of electrodes 16 may be
formed as flat structures on the branch element. The ma-
terial of spine 12, elements 14, and electrodes 16 are
selected to be biocompatible. The electrodes are con-
nected, at a proximal end of catheter 11, via respective
conductors 13 in the elements and in the spine, to an
operating console which is able to receive electrical sig-
nals from, and/or transmit electrical signals to, the elec-
trodes. For simplicity only two conductors 13 are shown
in Figs. 1A and 1B. A suitable operating console is pro-
vided in the Carto® system, produced by Biosense Web-
ster, of Diamond Bar, CA. The console is typically con-
figured to provide other functions for the distal portion,
such as tracking the distal portion. The console is not
shown in Figs. 1A and 1B, but is shown, and console
functions are described, with reference to Fig. 3 below.
[0020] Typical dimensions of spine 12 are approxi-
mately 1 minlength and 1.5 mm -2 mm in diameter (only
the distal portion of the spine is shown in the figures),
and in some embodiments ring electrodes 22 are also
formed around spine 12. Ring electrodes 22 are connect-
ed via respective conductors 17 (only one of which is
shown in the figures) to the operating console. Typical
dimensions of elements 14 are approximately 1.5 cm - 2
cm in length and 1 mm diameter. However, the lengths
and diameters of spine 12 and elements 14 may be larger
or smaller than these values.

[0021] Distal portion 10 is configured to be inserted
into an organ, such as the heart, of a patient, so that all
parts of the distal portion are formed from biocompatible
materials. In order to track the location and orientation
of the distal portion during the insertion, the distal portion
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typically comprises one or more position-sensors 18. In
some embodiments sensors 18 are operative by gener-
ating signals in response to external magnetic fields in-
teracting with the sensor. Sensors of this type are pro-
vided in the Carto® system, referenced above.

[0022] As stated above, at the junction between ele-
ments 14 and spine 12 the elements and the spine are
transverse to each other. In addition, close to the junction
each element 14 comprises a region 20 which allows the
element to elastically bend from its cylindrical state. Re-
gion 20 is configured to be more flexible and elastic than
the remainder of element 14, which is relatively inelastic
and comprises an inelastic region 21. Consequently, un-
der a force such as that exemplified below with respect
to the description of Fig. 1B, element 14 elastically bends
atregion 20 rather than at another section of the element.
On release of the bending force, the elastic properties of
region 20 cause the element to return to its cylindrical
shape.

[0023] In order to insert distal portion 10 into the organ
ofthe patientreferred to above, typically a sheath 24 (Fig.
1B) is first inserted into the organ. Sheath 24 typically
has an internal diameter up to approximately 4 mm, de-
pending on the size of spine 12 and elements 14, so that
the diameter of the sheath may be smaller than 4 mm.
Distal portion 10 is then inserted into the sheath, and the
diameter of the sheath constrains elements 14, by exert-
ing a force on the elements, to bend. The flexible and
elastic character of region 20 constrains the elements to
bend at the region, so that distal portion 10, with elements
14 in their bent state, may traverse sheath 24. If sheath
24 has been inserted into the patient so that a sheath
distal end 26 terminates at the patient’s organ, then distal
portion 10 traverses the sheath until it exits the sheath,
and enters the organ. On exiting the sheath elements 14
recover their cylindrical form, by unbending at elastic re-
gion 20.

[0024] Fig. 1B illustrates the case of catheter distal por-
tion 10 being withdrawn, in a direction of arrow 28, from
the patient’s organ. In this case the catheter distal portion
10 has been withdrawn via sheath distal end 26 into
sheath 24. The withdrawal exerts a force on elements
14, causing the elements to elastically bend at region 20.
In contrast to the situation where the catheter distal por-
tion is inserted into the patient’s organ, Fig. 1B illustrates
the case where the catheter distal portion is being with-
drawn from the organ, so that bent elements 14 typically
"face towards" sheath distal end 26. As is illustrated in
the figure, within the sheath inelastic region 21 is parallel
to spine 12. In the case of catheter distal portion 10 en-
tering into the patient’s organ, elements 14 typically "face
away from" sheath distal end 26.

[0025] Figs. 2A and 2B illustrate schematically a distal
portion 30 of a flexible insertion tube 31 in two states,
according to an alternative embodiment of the present
invention. Fig. 2A illustrates distal portion 30 in an unbent
state; Fig. 2B illustrates the distal portion in a bent state.
Tube 31 may be used as a catheter, and is also referred
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to herein as catheter 31. Apart from the differences de-
scribed below, the operation of distal portion 30 is gen-
erally similar to that of distal portion 10 (Figs. 1A and 1B),
and elements indicated by the same reference numerals
in both distal portions 10 and 30 are generally similar in
construction and in operation. In contrast to distal portion
10, where elements 14 are arranged in pairs, each pair
joining spine 12 at a common diameter of the spine, el-
ements 14 indistal portion 30 are arranged in a staggered
configuration along spine 12. In other words, each ele-
ment 14 joins spine 12 at a unique diameter of the spine.
The staggered arrangement of elements 14 in distal por-
tion 30 may reduce the possibility of a blood clot forming
at the junction, compared to the local junctions of distal
portion 10.

[0026] In some embodiments elements 14 have ap-
proximately the same dimensions and numbers of elec-
trodes, and in the unbent state of distal portions 10 and
30 the elements are in a common flat plane defined by
spine 12, when the spine is a straight line. However, other
embodiments of the present invention may have ele-
ments 14 differing from each other in dimensions, and/or
may have differing numbers of electrodes 16 in each el-
ement 14, and/or may lie in more than one plane defined
by spine 12.

[0027] Fig. 3 illustrates schematically a distal portion
40 of a flexible insertion tube 41 once it has exited sheath
distal end 26, according to an embodiment of the present
invention. For simplicity sheath 26 is not shown in Fig.
3. Tube 41 may be used as a catheter, and is also referred
to herein as catheter 41. Apart from the differences de-
scribed below, the operation of distal portion 40 is gen-
erally similar to that of distal portion 10 (Figs. 1A and 1B),
and elements indicated by the same reference numerals
in both distal portions 10 and 40 are generally similar in
construction and in operation.

[0028] In contrast to distal portion 10, spine 12 of distal
portion 40 in its relaxed state, i.e., when it is outside
sheath 26, is in the form of a section of a circle, or other
plane curved structure, so that catheter 41 may be in the
form of a lasso catheter, available in the Carto® system,
referenced above. By way of example, spine 12 and
branches 14 are assumed to lie in a common plane, the
plane of the paper.

[0029] Fig. 4 illustrates schematically a distal portion
50 of a flexible insertion tube 51 once it has exited sheath
distal end 26, according to an alternative embodiment of
the present invention. For simplicity sheath 26 is not
shown in Fig. 4. Tube 51 may be used as a catheter, and
is also referred to herein as catheter 51. Apart from the
differences described below, the operation of distal por-
tion 50 is generally similar to that of distal portion 40 (Fig.
3), and elements indicated by the same reference nu-
merals in both distal portions 40 and 50 are generally
similar in construction and in operation.

[0030] As fordistal portion 40, spine 12 of distal portion
50 forms a plane curved figure in its relaxed state. How-
ever, in contrast to distal portion 40, branches 14 and
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spine 12 of distal portion 50 do not lie in a common plane,
but rather lie in different planes. In one embodiment, at
least some of branches 14 are orthogonal to the plane
of spine 12 in its relaxed state.

[0031] There are a number of possible structures for
spine 12. For example, the shape of spine 12, and typi-
cally distal portion 10 or 30, may be configured to be
variable by incorporating one or more wires into the spine,
the wires terminating in a shape control at the proximal
end of the catheter. Such a variably shaped catheter is
available in the Carto® system, referenced above. Other
possible structures for spine 12 will be apparent to those
having ordinary skill in the art, and all such structures are
assumed to be included in the scope of the present in-
vention.

[0032] Reference is now made to Fig. 5, which is a
schematic illustration of a medical procedure system 60
using catheter 11 or catheter 31, according to an embod-
iment of the presentinvention. For clarity, Fig. 3 has been
drawn assuming that catheter 11 is used in a diagnostic
medical procedure on a heart 64 of a patient 66. Those
having ordinary skill in the art will be able to adapt the
following description, mutatis mutandis, for the case of
catheter 31 being used in a, medical procedure that is
not diagnostic.

[0033] The following description assumes that elec-
trodes 16 and/or 22 of catheter 11 sense intra-cardiac
ECG (electrocardiograph) signals from heart 64. Alter-
natively or additionally, at least some of the electrodes
may be configured to ablate tissue of the heart. The signal
sensing and/or ablation is performed after insertion of
distal portion 10 into the heart by a medical professional
70.

[0034] System 60 may be controlled by a system proc-
essor 74, comprising a processing unit 76 communicat-
ing with an ECG module 78 and an ablation module 80.
The modules enable the processing unit to provide the
ECG and ablation functionality described above, as well
as other functionality such as analysis and collation of
results. Processor 74 may be mounted in a console 84,
which comprises operating controls which typically in-
clude a pointing device such as a mouse or trackball.
Professional 74 uses the pointing device to interact with
the processor, which, inter alia, may be used to present
results produced by system 60 to the professional on a
screen 86.

[0035] Processor 74 uses software stored ina memory
of the processor to operate system 60. The software may
be downloaded to processor 74 in electronic form, over
a network, for example, or it may, alternatively or addi-
tionally, be provided and/or stored on non-transitory tan-
gible media, such as magnetic, optical, or electronic
memory.

[0036] Processor 74 typically comprises other mod-
ules, such as a probe tracking module that may be cou-
pled to position sensors 18, and a force module that
measures a force on distal portion 10. For simplicity, such
modules are not shown in Fig. 1. The Carto® system
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referenced above uses such modules.

[0037] It will be appreciated that the embodiments de-
scribed above are cited by way of example, and that the
present invention is not limited to what has been partic-
ularly shown and described hereinabove. Rather, the
scope of the present invention includes both combina-
tions and subcombinations of the various features de-
scribed hereinabove, as well as variations and modifica-
tions thereof which would occur to persons skilled in the
art upon reading the foregoing description and which are
not disclosed in the prior art, provided such combinations
and variations fall within the scope of the appended
claims.

Claims
1. Apparatus, comprising:

a flexible insertion tube (31), having a distal seg-
ment (12) that is configured to be inserted into
a body organ;

a plurality of elastic branches (14) connected to
the distal segment of the insertion tube at differ-
ent, respective locations and extending trans-
versely away from the insertion tube at the re-
spective locations;

one or more respective electrodes (16) disposed
on each of the elastic branches; and
conductors (13) traversing the elastic branches
so as to couple the electrodes to respective con-
ductors in the insertion tube;

characterized in that for a cross-sectional cir-
cle of the flexible insertion tube only one of the
elastic branches is connected to the circle (23).

2. The apparatus according to claim 1, wherein each
of the elastic branches comprises an elastic region
(20) and an inelastic region (21).

3. The apparatus according to claim 2, wherein the
elastic region is closer to the flexible insertion tube
than the inelastic region.

4. The apparatus according to claim 2, wherein on ap-
plication of a bending force to the each branch, the
inelastic region aligns to be parallel to the insertion
tube.

5. The apparatus according to claim 4, wherein on re-
moval of the bending force the inelastic region re-
turns to extending transversely away from the inser-
tion tube.

6. The apparatus according to claim 1, wherein the
body organ comprises a heart (64), and wherein the
one or more respective electrodes are configured to
acquire an electrocardiograph (ECG) signal from the
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heart.

The apparatus according to claim 1, wherein the
body organ comprises a heart, and wherein the one
or more respective electrodes are configured to ab-
late tissue of the heart.

A method, comprising:

providing a flexible insertion tube (31), having a
distal segment (12) that is configured to be in-
serted into a body organ;

connecting a plurality of elastic branches (14) to
the distal segment of the insertion tube at differ-
ent, respective locations so that the branches
extend transversely away from the insertion
tube at the respective locations;

disposing one or more respective electrodes
(16) on each of the elastic branches; and
arranging conductors (13) to traverse the elastic
branches so as to couple the electrodes to re-
spective conductors in the insertion tube;
characterized in that for a cross-sectional cir-
cle of the flexible insertion tube only one of the
elastic branches is connected to the circle (23).

The method according to claim 8, wherein each of
the elasticbranches comprises an elastic region (20)
and an inelastic region (21).

The apparatus according to claim 1, wherein the
elastic branches and the distal segment lie in a com-
mon flat plane, or lie in a plurality of planes.

The apparatus according to claim 1, wherein the
elastic branches are orthogonal to the distal seg-
ment, or extend non-orthogonally from the distal seg-
ment.

The apparatus according to claim 1, wherein the dis-
tal segment in a relaxed state forms a straight line,
or forms a curve.

The method according to claim 8, wherein the elastic
branches and the distal segmentlie in a common flat
plane, or lie in a plurality of planes.

The method according to claim 8, wherein the elastic
branches are orthogonal to the distal segment, or
extend non-orthogonally from the distal segment.

The method according to claim 8, wherein the distal
segment in a relaxed state forms a straight line, or
forms a curve.
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Patentanspriiche

1.

Vorrichtung, umfassend:

eine flexible Einfiihrréhre (31) miteinem distalen
Segment (12), das dazu ausgebildet ist, in ein
Kdrperorgan eingefuhrt zu werden,

eine Vielzahl von elastischen Zweigen (14), die
an verschiedenen jeweiligen Stellen mit dem
distalen Segment der Einfliihrréhre verbunden
sind und sich an den jeweiligen Stellen quer von
der Einflihrréhre weg erstrecken,

eine oder mehrere jeweilige Elektroden (16), die
an jedem der elastischen Zweige angeordnet
sind, und

Leiter (13), die die elastischen Zweige durch-
queren, um die Elektroden an jeweilige Leiter in
der Einflihrréhre zu koppeln,

dadurch gekennzeichnet, dass fiir einen
Querschnittskreis der flexiblen Einfuhrréhre nur
einer der elastischen Zweige mit dem Kreis (23)
verbunden ist.

Vorrichtung nach Anspruch 1, wobei jeder der elas-
tischen Zweige einen elastischen Bereich (20) und
einen nicht elastischen Bereich (21) umfasst.

Vorrichtung nach Anspruch 2, wobei der elastische
Bereich der flexiblen Einfihrrohre naher ist als der
nicht elastische Bereich.

Vorrichtung nach Anspruch 2, wobei sich der nicht
elastische Bereich, wenn jeder Zweig mit einer Bie-
gekraft beaufschlagt wird, so ausrichtet, dass er pa-
rallel zur EinfGhrréhre verlauft.

Vorrichtung nach Anspruch 4, wobei der nicht elas-
tische Bereich bei Entfernung der Biegekraft zu dem
Zustand zurlickkehrt, in dem er sich quer von der
Einflhrréhre weg erstreckt.

Vorrichtung nach Anspruch 1, wobei das Kdérperor-
gan ein Herz (64) umfasst und wobei die eine oder
die mehreren jeweiligen Elektroden dazu ausgebil-
det sind, ein Elektrokardiograph(EKG)-signal vom
Herz zu erfassen.

Vorrichtung nach Anspruch 1, wobei das Kdérperor-
gan ein Herz umfasst und wobei die eine oder die
mehreren jeweiligen Elektroden dazu ausgebildet
sind, Herzgewebe abzutragen.

Verfahren, umfassend:

Bereitstellen einer flexiblen Einfiihrréhre (31)
mit einem distalen Segment (12), das dazu aus-
gebildet ist, in ein Kdrperorgan eingefiihrt zu
werden,
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Verbinden einer Vielzahl von elastischen Zwei-
gen (14) mit dem distalen Segment der Einfuhr-
réhre an verschiedenen jeweiligen Stellen, so
dass sich die Zweige an den jeweiligen Stellen
quer von der Einfiihrréhre weg erstrecken,
Anordnen einer oder mehrerer jeweiliger Elek-
troden (16) an jedem der elastischen Zweige
und

Anordnen von Leitern (13), so dass sie die elas-
tischen Zweige durchqueren, um die Elektroden
an jeweilige Leiter in der Einfihrréhre zu kop-
peln,

dadurch gekennzeichnet, dass fiir einen
Querschnittskreis der flexiblen Einflhrréhre nur
einer der elastischen Zweige mit dem Kreis (23)
verbunden ist.

Verfahren nach Anspruch 8, wobei jeder der elasti-
schen Zweige einen elastischen Bereich (20) und
einen nicht elastischen Bereich (21) umfasst.

Vorrichtung nach Anspruch 1, wobei die elastischen
Zweige und das distale Segment in einer gemeinsa-
men flachen Ebene liegen oder in einer Vielzahl von
Ebenen liegen.

Vorrichtung nach Anspruch 1, wobei die elastischen
Zweige orthogonal zum distalen Segment liegen
oder sich nicht orthogonal vom distalen Segment er-
strecken.

Vorrichtung nach Anspruch 1, wobeidas distale Seg-
ment in einem entspannten Zustand eine gerade Li-
nie bildet oder eine Kriimmung bildet.

Verfahren nach Anspruch 8, wobei die elastischen
Zweige und das distale Segment in einer gemeinsa-
men flachen Ebene liegen oder in einer Vielzahl von
Ebenen liegen.

Verfahren nach Anspruch 8, wobei die elastischen
Zweige orthogonal zum distalen Segment liegen
oder sich nicht orthogonal vom distalen Segment er-
strecken.

Verfahren nach Anspruch 8, wobei das distale Seg-
ment in einem entspannten Zustand eine gerade Li-
nie bildet oder eine Kriimmung bildet.

Revendications

1.

Appareil comprenant :

un tube d’insertion flexible (31), ayant un seg-
ment distal (12) qui est configuré pour étre in-
séré dans un organe corporel ;

une pluralité de branches élastiques (14) reliées
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au segment distal du tube d’insertion au niveau
d’emplacements respectifs différents et s’éten-
dant transversalement a I'opposé du tube d'’in-
sertion au niveau des emplacements
respectifs ;

une ou plusieurs électrodes respectives (16)
disposées sur chacune des branches
élastiques ; et

des conducteurs (13) traversant les branches
élastiques de maniére a coupler les électrodes
a des conducteurs respectifs dans le tube
d’insertion ;

caractérisé en ce que pour un cercle de section
transversale du tube d’insertion flexible, seule
I'une des branches élastiques est reliée au cer-
cle (23).

Appareil selon la revendication 1, dans lequel cha-
cune des branches élastiques comprend une région
élastique (20) et une région inélastique (21).

Appareil selon la revendication 2, dans lequel la ré-
gion élastique est plus proche du tube d’insertion
flexible que la région inélastique.

Appareil selon la revendication 2, dans lequel, lors
de I'application d’une force de flexion a chaque bran-
che, larégion inélastique s’aligne pour étre paralléle
au tube d’insertion.

Appareil selon la revendication 4, dans lequel lors
du retrait de la force de flexion, la région inélastique
revient pour s’étendre transversalement a 'opposé
du tube d'insertion.

Appareil selon la revendication 1, dans lequel I'or-
gane corporel comprend un coeur (64), et la ou les
électrodes respectives étant configurées pour ac-
quérir un signal d’électrocardiographe, ECG, prove-
nant du coeur.

Appareil selon la revendication 1, dans lequel I'or-
gane corporel comprend un coeur, et dans lequel la
ou les électrodes respectives sont configurées pour
réaliser I'ablation de tissu du coeur.

Procédé comprenant :

la fourniture d’un tube d’insertion flexible (31),
ayant un segment distal (12) qui est configuré
pour étre inséré dans un organe corporel ;

la liaison d’une pluralité de branches élastiques
(14) au segment distal du tube d’insertion au
niveau d’emplacements respectifs différents de
telle sorte que les branches s’étendent transver-
salement a 'opposé du tube d’insertion au ni-
veau des emplacements respectifs ;

la disposition d’'une ou de plusieurs électrodes
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respectives (16) sur chacune des branches
élastiques ; et

'agencement de conducteurs (13) pour traver-
ser les branches élastiques de maniére a cou-
pler les électrodes a des conducteurs respectifs
dans le tube d’insertion ;

caractérisé en ce que pour un cercle de section
transversale du tube d’insertion flexible, seule
'une des branches élastiques est reliée au cer-
cle (23).

Procédé selon la revendication 8, dans lequel cha-
cune des branches élastiques comprend une région
élastique (20) et une région inélastique (21).

Appareil selon la revendication 1, dans lequel les
branches élastiques et le segment distal se trouvent
dans un plan plat commun, ou se trouvent dans une
pluralité de plans.

Appareil selon la revendication 1, dans lequel les
branches élastiques sont orthogonales au segment
distal, ou s’étendent de maniere non orthogonale a
partir du segment distal.

Appareil selon larevendication 1, dans lequel le seg-
ment distal, dans un état relaché, forme une ligne
droite, ou forme une courbe.

Procédé selon la revendication 8, dans lequel les
branches élastiques et le segment distal se trouvent
dans un plan plat commun, ou se trouvent dans une
pluralité de plans.

Procédé selon la revendication 8, dans lequel les
branches élastiques sont orthogonales au segment
distal, ou s’étendent de maniére non orthogonale a
partir du segment distal.

Procédeé selon larevendication 8, dans lequel le seg-
ment distal, dans un état relaché, forme une ligne
droite, ou forme une courbe.

10

15

20

25

30

35

40

45

50

55

14



EP 2 907 462 B1

Al

<) B

) B

T0 CATHETER PROXIMAL END



EP 2 907 462 B1

/10 /11

1B

FIG.

TO CATHETER PROXIMAL END

10



EP 2 907 462 B1

FIG. 2A

%_\ /30 /31

TO CATHETER PROXIMAL END

|

11



EP 2 907 462 B1

L END

TO CATHETER PROXIMA

12



EP 2 907 462 B1

13



EP 2 907 462 B1

¥ "Old

14



EP 2 907 462 B1

8.

_

V.

.

H0OSS300Hd WILSAS

FTNACKN
004

3TNACK
NOlLV1gVv

3 [

1INN
ONISS300¥d

15



EP 2 907 462 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 US 6029091 A [0003]

16



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

L 5E4X

H AT SR
S\EREERE

BE(X)

FKE 6 SEXMEAE
Fo SRS IETRWANMCBALEZIBAENZMNE , HEE
MR BLEOEEBAELEMR. EF M EEI X LREF -1
MARKER  FEEFTREMD XN SE , UEFERERIEA

o

SEEERS X
EP2907462B1 K (2E)R
EP2015154737 iR

FRESEYERAES)ERAH
EMERTASE (Ues ) BRLFE.
EYEBRF ARG (85 ) LTD.

ZINO ELIAHU

IGRA NOAM
AUERBACH SHMUEL
URMAN ROY
ZRIHAM YANIV BEN
PRESSMAN ASSAF

ZINO, ELIAHU

IGRA, NOAM
AUERBACH, SHMUEL
URMAN, ROY
ZRIHAM, YANIV BEN
PRESSMAN, ASSAF

A61B18/00 A61B18/14 A61B5/00

patsnap

2018-09-26

2015-02-11

A61B5/0422 A61B5/6859 A61B18/1492 A61B2017/00044 A61B2017/00053 A61B2018/0016 A61B2018
/00214 A61B2018/00351 A61B2018/00839 A61B2034/2051 A61B2562/125 Y10T29/49169 A61B2018

/00577

61/938883 2014-02-12 US
14/603415 2015-01-23 US

EP2907462A1

Espacenet

SRR , ZRRBRAEREA SRS

TO CATHETER PROXIMAL END


https://share-analytics.zhihuiya.com/view/9321ddb3-d3d3-4cab-8741-888c0eea64a4
https://worldwide.espacenet.com/patent/search/family/052469658/publication/EP2907462B1?q=EP2907462B1

