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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an improved
mapping catheter that is particularly useful for mapping
electrical activity in a tubular region of or near the heart.

BACKGROUND OF THE INVENTION

[0002] Atrial fibrillation is a common sustained cardiac
arrhythmia and a major cause of stroke. This condition
is perpetuated by reentrant wavelets propagating in an
abnormal atrial-tissue substrate. Various approaches
have been developed to interrupt wavelets, including sur-
gical or catheter-mediated atriotomy. Prior to treating the
condition, one has to first determine the location of the
wavelets. Various techniques have been proposed for
making such a determination. None of the proposed tech-
niques, however, provide for measurement of the activity
within a pulmonary vein, coronary sinus or other tubular
structure about the inner circumference of the structure.
[0003] US 5,626,136 discusses an electrode catheter
comprising an elongated tubular catheter body and a tip
portion which comprises a compound curve.

SUMMARY OF THE INVENTION

[0004] The present invention is directed to a catheter
having a mapping assembly according to claim 1 for
measuring electrical activity within a tubular region of or
near the heart, e.g., a pulmonary vein, the coronary sinus,
the superior vena cava, or the pulmonary outflow tract.
The mapping assembly, which has a generally circular
region with a series of spaced-apart electrodes mounted
thereon, is positioned within the tubular region so that
the electrodes are in contact with an inner generally cir-
cumferential surface inside the tubular structure.

DESCRIPTION OF THE DRAWINGS

[0005] These and other features and advantages of
the present invention will be better understood by refer-
ence to the following detailed description when consid-
ered in conjunction with the accompanying drawings
wherein:

FIG. 1 is a side cross-sectional view of an embodi-
ment of the catheter of the invention.
FIG. 2 is a side cross-sectional view of a catheter
body according to the invention, including the junc-
tion between the catheter body and intermediate
section.
FIG. 3 is a cross-sectional view of the intermediate
section, including the junction between the interme-
diate section and the mapping assembly.
FIG. 4 is a schematic perspective view of the map-
ping assembly according to the invention.

FIG. 5 is a side view of the mapping assembly ac-
cording to the invention in a clockwise formation.
FIG. 6 is a side view of the mapping assembly ac-
cording to the invention in a counterclockwise for-
mation rotated 90° relative to the assembly depicted
in FIG. 5.
FIG. 7 is a schematic view of the mapping assembly
according to the invention.
FIG. 8 is a schematic view of the mapping assembly
according to the invention depicting the relationship
between the first and last electrodes.

DETAILED DESCRIPTION

[0006] In a particularly preferred embodiment of the
invention, there is provided a catheter having a mapping
assembly at its distal end. As shown in FIG 1, the catheter
comprises an elongated catheter body 12 having proxi-
mal and distal ends, a intermediate section 14 at the distal
end of the catheter body, a control handle 16 at the prox-
imal end of the catheter body, and a mapping assembly
17 mounted at the distal end of the catheter to the inter-
mediate section.
[0007] With reference to FIG. 2, the catheter body 12
comprises an elongated tubular construction having a
single, axial or central lumen 18. The catheter body 12
is flexible, i.e., bendable, but substantially non-com-
pressible along its length. The catheter body 12 can be
of any suitable construction and made of any suitable
material. A presently preferred construction comprises
an outer wall 20 made of polyurethane or PEBAX. The
outer wall 20 comprises an imbedded braided mesh of
stainless steel or the like to increase torsional stiffness
of the catheter body 12 so that, when the control handle
16 is rotated, the intermediate section 14 of the catheter
10 will rotate in a corresponding manner.
[0008] The outer diameter of the catheter body 12 is
not critical, but is preferably no more than about 8 french,
more preferably 7 french. Likewise the thickness of the
outer wall 20 is not critical, but is thin enough so that the
central lumen 18 can accommodate a puller wire, lead
wires, and any other desired wires, cables or tubes. If
desired, the inner surface of the outer wall 20 is lined with
a stiffening tube (not shown) to provide improved torsion-
al stability. A particularly preferred catheter has an outer
wall 20 with an outer diameter of from about 0.229 cm
(0.090 inch) to about 0.239 cm (0.94 inch) and an inner
diameter of from about 0.155 cm (0.061 inch) to about
0.165 cm (0.065 inch).
[0009] The intermediate section 14 comprises a short
section of tubing 22 having three lumens. The first lumen
30 electrode carries lead wires 50, the second lumen 32
carries a puller wire 64, and the third lumen 34 carries a
support member 24. The tubing 22 is made of a suitable
nontoxic material that is preferably more flexible than the
catheter body 12. A presently preferred material for the
tubing 22 is braided polyurethane, i.e., polyurethane with
an embedded mesh of braided stainless steel or the like.
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The size of each lumen is not critical, but is sufficient to
house the lead wires, puller wire or support member.
[0010] The useful length of the catheter, i.e., that por-
tion that can be inserted into the body excluding the map-
ping assembly 17, can vary as desired. Preferably the
useful length ranges from about 110 cm to about 120 cm.
The length of the intermediate section 14 is a relatively
small portion of the useful length, and preferably ranges
from about 3.5 cm to about 10 cm, more preferably6 from
about 5 cm to about 6.5 cm.
[0011] A preferred means for attaching the catheter
body 12 to the intermediate section 14 is illustrated in
FIG. 2. The proximal end of the intermediate section 14
comprises an outer circumferential notch 26 that receives
the inner surface of the outer wall 22 of the catheter body
12. The intermediate section 14 and catheter body 12
are attached by glue or the like.
[0012] If desired, a spacer (not shown) can be located
within the catheter body between the distal end of the
stiffening tube (if provided) and the proximal end of the
intermediate section. The spacer provides a transition in
flexibility at the junction of the catheter body and inter-
mediate section, which allows this junction to bend
smoothly without folding or kinking. A catheter having
such a spacer is described in U.S. Patent No. 5,964,757.
[0013] At the distal end of the intermediate section 14
is a mapping assembly, as shown in FIGs. 3 to 7. The
mapping assembly is formed from the distal end of the
support member 24 covered by a non-conductive cover-
ing 28. The mapping assembly comprises a generally
straight proximal region 38, a generally circular main re-
gion 39 and a generally straight distal region 40. The
proximal region 38 is mounted on the intermediate sec-
tion 14, as described in more detail below, so that its axis
is generally parallel to the axis of the intermediate section.
The proximal region 38 preferably has an exposed
length, e.g, not contained within the intermediate section
14, ranging from about 3 mm to about 12 mm, more pref-
erably about 3 mm to about 8 mm, still more preferably
about 5 mm , but can vary as desired.
[0014] The generally circular main region 39 does not
form a flat circle, but is very slightly helical, as shown in
FIGs.4 to 6. The main region 39 has an outer diameter
preferably ranging to about 10 mm to about 25 mm, more
preferably about 12 mm to about 20 mm, still more pref-
erably about 15 mm. The transition region 41 of the
straight proximal region 38 and generally circular main
region 39 is slightly curved and formed such that, when
viewed from the side with the proximal region at the top
of the circular main region as shown in FIG. 5, the prox-
imal region (along with the intermediate section 14) forms
an angle α with the curved region ranging from about 75
° to about 95°, preferably from about 83° to about 93 °,
more preferably about 87°. The main region 39 can curve
in a clockwise direction, as shown in FIG. 5, or a coun-
terclockwise direction, as shown in FIG. 6. When the as-
sembly 17 is turned 90°, as shown in FIG. 6, so that the
transition region 41 is near the center of the main region,

the proximal region (along with the intermediate section
14) forms an angle β with the main region ranging from
about 90° to about 135°, preferably from about 100° to
about 110°, more preferably about 105°.
[0015] The support member 24 is made of a material
having shape-memory, i.e., that can be straightened or
bent out of its original shape upon exertion of a force and
is capable of substantially returning to its original shape
upon removal of the force. A particularly preferred mate-
rial for the support member 24 is a nickel/titanium alloy.
Such alloys typically comprise about 55% nickel and 45%
titanium, but may comprise from about 54% to about 57%
nickel with the balance being titanium. A preferred nick-
el/titanium alloy is nitinol, which has excellent shape
memory, together with ductility, strength, corrosion re-
sistance, electrical resistivity and temperature stability.
The non-conductive covering 28 can be made of any suit-
able material, and is preferably made of a biocompatible
plastic such as polyurethane or PEBAX
[0016] A series of ring electrodes 36 are mounted on
the non-conductive covering 28 of the generally circular
main region 39 of the mapping assembly 17. The ring
electrodes 36 can be made of any suitable solid conduc-
tive material, such as platinum or gold, preferably a com-
bination of platinum and iridium, and mounted onto the
non-conductive covering 28 with glue or the like. Alter-
natively, the ring electrodes can be formed by coating
the non-conductive covering 28 with an electrically con-
ducting material, like platinum, gold and/or iridium. The
coating can be applied using sputtering, ion beam dep-
osition or an equivalent technique.
[0017] In a preferred embodiment, each ring electrode
36 is mounted by first forming a hole in the non-conduc-
tive covering 28. An electrode lead wire 50 is fed through
the hole, and the ring electrode 36 is welded in place
over the lead wire and non-conductive covering 28. The
lead wires 50 extend between the non-conductive cov-
ering 28 and the support member 24. The proximal end
of each lead wire 50 is electrically connected to a suitable
connector 37, which is connected to a source of RF en-
ergy (not shown).
[0018] The number of ring electrodes 36 on the assem-
bly can vary as desired. Preferably the number of ring
electrodes ranges from about six to about twenty, pref-
erably from about eight to about twelve. In a particularly
preferred embodiment, the assembly carries ten ring
electrodes. The ring electrodes 36 are preferably approx-
imately evenly spaced around the generally circular main
region 39, as best shown in FIG. 7. In a particularly pre-
ferred embodiment, a distance of approximately 5 mm is
provided between the centers of the ring electrodes 36.
[0019] FIGs. 7 and 8 show a particularly preferred elec-
trode arrangement. As explained above, the generally
circular main region 39 is very slightly helical, although
FIGS. 7 and 8 depict the main region as a flat circle, as
it would generally appear when viewed from the distal
end of the catheter. The generally straight distal region
40 forms a tangent relative to the generally circular main
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region 39 and contacts the main region at a tangent point
43. A first electrode 36a is provided, which is the elec-
trode that is on the generally circular main region 39 clos-
est to the proximal region 38. A second electrode 36b is
provided, which is the electrode that is on the generally
circular main region 39 closest to the distal region 40.
Preferably, the first electrode 36a is positioned along the
circumference of the generally circular main region 39 at
a distance θ of no more than about 55° from the tangent
point, more preferably no more than about 48° from the
tangent point, still more preferably from about 15° to
about 36° from the tangent point. Preferably the second
electrode 36b is positioned along the circumference of
the generally circular main region 39 at a distance ω of
no more than about 55° degrees from the tangent point,
more preferably no more than about 48° from the tangent
point, still more preferably from about 15° to about 36 °
from the tangent point. Preferably the first electrode 36a
is positioned along the circumference of the generally
circular main region 39 at a distance γ of no more than
100° from the second electrode 36b, preferably no more
than 80° from the second electrode, still more preferably
from about 30° to about 75° from the second electrode.
[0020] If desired, additional electrodes (not shown)
could be mounted along the intermediate section 14, the
generally straight proximal section 39, the transition re-
gion 41, and generally straight distal region 40.
[0021] The generally straight distal region 40 is provid-
ed with an atraumatic design to prevent the distal end of
the mapping assembly 17 from penetrating tissue. In the
depicted embodiment, the distal region 40 comprises a
tightly wound coil spring 44 made, for example, of stain-
less steel, such as the mini guidewire commercially avail-
able from Cordis Corporation (Miami, Florida) or a coil
having a 0.0114 cm (0.0045 inch) wire size and a 0.0229
cm (0.009 inch) inner diameter, such as that commer-
cially available from Microspring. The coil spring 44 is
mounted at its proximal end in a short piece of tubing 45
with polyurethane glue or the like, which is then glued or
otherwise anchored within the non-conductive covering
28. The tubing 45 is less flexible than the non-conductive
covering 28 but more flexible than that support member
24 to provide a transition in flexibility along the length of
the mapping assembly 17. The distal end of the distal
region 40 is capped, preferably with polyurethane glue
46, to prevent body fluids from entering the mapping as-
sembly 17. In the depicted embodiment, the generally
straight distal region 40 has a length of about 0.5 inch,
but can be any desired length, for example, ranging from
about 0.635 cm (0.25 inch) to about 2.54 cm (1.0 inch).
The generally straight distal region 40 is preferably suf-
ficiently long to serve as an anchor for introducing the
catheter into a guiding sheath, as discussed in more de-
tail below, because the mapping assembly 17 must be
straightened upon introduction into the sheath. Without
having the generally straight distal region 40 as an an-
chor, the mapping assembly 17 has a tendency to pull
out of the guiding sheath upon its introduction into the

guiding sheath. Additionally, if desired, the distal region
40 can be formed, at least in part, of a radiopaque material
to aid in the positioning of the mapping assembly 17 un-
der fluoroscopy.
[0022] The junction of the intermediate section 14 and
mapping assembly 17 is shown in FIG. 3. The non-con-
ductive covering 28 is attached to the tubing 22 of the
intermediate section by glue or the like. The support
member 24 extends from the third lumen 32 into the non-
conductive covering 28. The proximal end of the support
member 24 terminates a short distance within the third
lumen 32, approximately about 5 mm, so as not to ad-
versely affect the ability of the intermediate section 14 to
deflect. However, if desired, the proximal end of the sup-
port member 24 can extend into the catheter body 12.
[0023] The lead wires 50 attached to the ring elec-
trodes 36 extend through the first lumen 30 of the inter-
mediate section 14, through the central lumen 18 of the
catheter body 12, and the control handle 16, and termi-
nate at their proximal end in the connector 37. The portion
of the lead wires 50 extending through the central lumen
18 of the catheter body 12, control handle 16 and prox-
imal end of the intermediate section 14 are enclosed with-
in a protective sheath 62, which can be made of any
suitable material, preferably polyimide. The protective
sheath 62 is anchored at its distal end to the proximal
end of the intermediate section 14 by gluing it in the first
lumen 30 with polyurethane glue or the like.
[0024] The puller wire 64 is provided for deflection of
the intermediate section 14. The puller wire 64 extends
through the catheter body 12, is anchored at its proximal
end to the control handle 16, and is anchored at its distal
end to the intermediate section 14. The puller wire 64 is
made of any suitable metal, such as stainless steel or
Nitinol, and is preferably coated with Teflon® or the like.
The coating imparts lubricity to the puller wire 64. The
puller wire 64 preferably has a diameter ranging from
about 0.0152 cm to about 0.0254 cm (0.006 to about
0.010 inch).
[0025] A compression coil 66 is situated within the
catheter body 12 in surrounding relation to the puller wire
64. The compression coil 66 extends from the proximal
end of the catheter body 12 to the proximal end of the
intermediate section 14. The compression coil 66 is made
of any suitable metal, preferably stainless steel. The com-
pression coil 66 is tightly wound on itself to provide flex-
ibility, i.e., bending, but to resist compression. The inner
diameter of the compression coil 66 is preferably slightly
larger than the diameter of the puller wire 64. The Teflon®
coating on the puller wire 64 allows it to slide freely within
the compression coil 66. The outer surface of the com-
pression coil 66 is covered by a flexible, non-conductive
sheath 68, e.g., made of polyimide tubing.
[0026] The compression coil 66 is anchored at its prox-
imal end to the outer wall 20 of the catheter body 12 by
proximal glue joint 70 and at its distal end to the interme-
diate section 14 by distal glue joint 72. Both glue joints
70 and 72 preferably comprise polyurethane glue or the
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like. The glue may be applied by means of a syringe or
the like through a hole made between the outer surface
of the catheter body 12 and the central lumen 18. Such
a hole may be formed, for example, by a needle or the
like that punctures the outer wall 20 of the catheter body
12 which is heated sufficiently to form a permanent hole.
The glue is then introduced through the hole to the outer
surface of the compression coil 66 and wicks around the
outer circumference to form a glue joint about the entire
circumference of the compression coil.
[0027] The puller wire 64 extends into the second lu-
men 32 of the intermediate section 14. Preferably the
puller wire 64 is anchored at its distal end to the distal
end of the intermediate section 14, as shown in FIG. 3.
Specifically, a T-shaped anchor is formed, which com-
prises a short piece oftubular stainless steel 80, e.g., hy-
podermic stock, which is fitted over the distal end of the
puller wire 64 and crimped to fixedly secure it to the puller
wire. The distal end of the tubular stainless steel 80 is
fixedly attached, e.g., by welding, to a cross-piece 82
formed of stainless steel ribbon or the like. The cross-
piece 82 sits beyond the distal end of the second lumen
32. The cross-piece 82 is larger than the lumen opening
and, therefore, cannot be pulled through the opening.
The distal end of the second lumen 32 is then filled with
glue or the like, preferably a polyurethane glue. Within
the second lumen 32 of the intermediate section 14, the
puller wire 64 extends through a plastic, preferably Te-
flon®, puller wire sheath (not shown), which prevents the
puller wire 64 from cutting into the wall of the intermediate
section 14 when the intermediate section is deflected.
[0028] Longitudinal movement of the puller wire 42 rel-
ative to the catheter body 12, which results in deflection
of the intermediate section 14, is accomplished by suit-
able manipulation of the control handle 16. Examples of
suitable control handles for use in the present invention
are disclosed, for example, in U.S. Patent Nos. Re 34,502
and 5,897,529.
[0029] In use, a suitable guiding sheath is inserted into
the patient with its distal end positioned at a desired map-
ping location. An example of a suitable guiding sheath
for use in connection with the present invention is the
Preface™ Braiding Guiding Sheath, commercially avail-
able from Cordis Webster (Diamond Bar, Califomia). The
distal end of the sheath is guided into one of the atria. A
catheter in accordance with the present invention is fed
through the guiding sheath until its distal end extends out
of the distal end of the guiding sheath. As the catheter is
fed through the guiding sheath, the mapping assembly
17 is straightened to fit through the sheath. Once the
distal end of the catheter is positioned at the desired map-
ping location, the guiding sheath is pulled proximally, al-
lowing the deflectable intermediate section 14 and map-
ping assembly 17 to extend outside the sheath, and the
mapping assembly 17 returns to its original shape due
to the shape-memory of the support member 24. The
mapping assembly 17 is then inserted into a pulmonary
vein or other tubular region (such as the coronary sinus,

superior vena cava, or inferior vena cava) so that the
outer circumference of the generally circular main region
39 of the assembly is in contact with a circumference
inside the tubular region. Preferably at least about 50%,
more preferably at least about 70%, and still more pref-
erably at least about 80% of the circumference of the
generally circular main region is in contact with a circum-
ference inside the tubular region.
[0030] The circular arrangement of the electrodes 36
permits measurement of the electrical activity at that cir-
cumference of the tubular structure so that ectopic beats
between the electrodes can be identified. The size of the
generally circular main region 39 permits measurement
of electrical activity along a diameter of a pulmonary vein
or other tubular structure of or near the heart because
the circular main region has a diameter generally corre-
sponding to that of a pulmonary vein or the coronary si-
nus. Additionally, because the main region 39 preferably
does not form a flat circle, but instead is somewhat hel-
ical, as shown in FIG. 4, it is easier for the user to guide
the mapping assembly 17 into a tubular region.
[0031] If desired, two or more puller wires can be pro-
vided to enhance the ability to manipulate the intermedi-
ate section. In such an embodiment, a second puller wire
and a surrounding second compression coil extend
through the catheter body and into an additional off-axis
lumen in the intermediate section. The first puller wire is
preferably anchored proximal to the anchor location of
the second puller wire. Suitable designs of catheters hav-
ing two or more puller wires, including suitable control
handles for such embodiments, are described, for exam-
ple, in U.S. Patent Application Serial Nos. 08/924,611,
filed September 5, 1997; 09/130,359, filed August 7,
1998; 09/143,426, filed August 28, 1998; and
09/157,055, filed September 18, 1998.
[0032] The preceding description has been presented
with reference to presently preferred embodiments of the
invention. Workers skilled in the art and technology to
which this invention pertains will appreciate that altera-
tions and changes in the described structure may be
practiced without meaningfully departing from the scope
of this invention.
[0033] Accordingly, the foregoing description should
not be read as pertaining only to the precise structures
described and illustrated in the accompanying drawings,
but rather should be read consistent with and as support
to the following claims which are to have their fullest and
fair scope.

Claims

1. A mapping catheter comprising:

an elongated tubular catheter body (12) having
proximal and distal ends;
a mapping assembly (17) at the distal end of the
catheter body, the mapping assembly compris-
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ing a compound curve having a first bend (α, β)
away from the axis of the catheter body and a
second bend (39) having a preformed generally
circular curve transverse to the axis of the cath-
eter body, the preformed generally circular
curve having an outer circumference and an out-
er diameter ranging from about 10 mm to about
25 mm such that the generally circular curve can
fit inside a tubular structure of or near the heart;
and
from six to twenty electrodes (36) carried by and
electrically isolated from the generally circular
curve of the mapping assembly, whereby the
electrodes are arranged about the outer circum-
ference of the generally circular curve such that,
in use, the electrodes can map the electrical ac-
tivity of an approximate inner circumference of
the tubular structure;
an electrode lead wire (50) associated with each
electrode, each electrode lead wire having prox-
imal and distal ends and extending through the
catheter body and into the mapping assembly,
the distal end of each electrode lead wire being
electrically connected to its associated elec-
trode;
characterised in that the mapping assembly
further comprises a generally straight distal re-
gion (40) distal to the generally circular curve
(39), wherein the distal region (40) is more flex-
ible than the generally circular curve (39).

2. A catheter according to claim 1, wherein the gener-
ally circular curve has an outer diameter ranging from
about 12 mm to about 20 mm.

3. A catheter according to claim 1, wherein the number
of electrodes carried by the generally circular curve
ranges from eight to twelve.

4. A catheter according to claim 1 in combination with
a suitable monitoring apparatus wherein the proxi-
mal end of each electrode is electrically connected
to the suitable monitoring apparatus.

5. A catheter according to claim 1, wherein the gener-
ally circular curve has first and second ends, and
further wherein a first electrode (36a) is positioned
on the generally circular curve a distance of no more
than about 55° from the first end, a second electrode
(36b) is positioned on the generally circular curve a
distance of no more than about 55° from the second
end, and a plurality of additional electrodes arc ap-
proximately evenly spaced along the length of the
generally circular curve between the first electrode
and the second electrode,

6. A catheter according to claim 1, further comprising
means for deflecting the distal end of the catheter

body without altering the shape of the mapping as-
sembly.

7. A catheter according to claim 6, wherein the deflect-
ing means comprises:

a puller wire (64) extending through a lumen (32)
of the catheter body, said puller wire being fix-
edly attached at its distal end to the catheter
body near the catheter body’s distal end; and
a control handle (16) for moving the puller wire
longitudinally relative to the catheter body to
thereby cause deflection of the distal end of the
catheter body.

8. A catheter according to claim 1, further comprising
a support member (24) having shape-memory dis-
posed within the mapping assembly.

9. The catheter of claim 1,
wherein the mapping assembly comprises a tubular
structure, the tubular structure comprising a non-
conductive cover (28) over at least the generally cir-
cular curve (39) of the mapping assembly; and
the catheter further comprises a means for deflecting
the distal end of the catheter body without altering
the shape of the mapping assembly.

10. A catheter according to claim 9, wherein the deflect-
ing means comprises:

a puller wire (64) extending through a lumen (32)
of the catheter body (12), said puller wire being
fixedly attached at its distal end to the catheter
body near the catheter body’s distal end; and
a control handle (16) for moving the puller wire
longitudinally relative to the catheter body to
thereby cause deflection of the distal end of the
catheter body.

11. A catheter according to claim 9, wherein the gener-
ally circular main region has an outer diameter rang-
ing from about 12 mm to about 20 mm.

12. A catheter according to claim 9, wherein the number
of electrodes along the generally circular main region
ranges from eight to twelve.

13. A catheter according to claim 9, further comprising
a support member having shape-memory disposed
within the generally circular main region of the map-
ping assembly.

Patentansprüche

1. Kartierungskatheter, umfassend:
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einen langgestreckten röhrenförmigen Kathe-
terkörper (12) mit proximalen und distalen En-
den;
eine Kartierungsanordnung (17) an dem dista-
len Ende des Katheterkörpers, wobei die Kar-
tierungsanordnung eine Verbundkurve mit einer
ersten Biegung (α, β) von der Achse des Kathe-
terkörpers weg und eine zweite Biegung (39) mit
einer vorgeformten allgemein kreisförmigen
Kurve quer zur Achse des Katheterkörpers auf-
weist, wobei die vorgeformte allgemein kreisför-
mige Kurve einen Außenumfang und einen Au-
ßendurchmesser im Bereich von ca. 10 mm bis
ca. 25 mm aufweist, so dass die allgemein kreis-
förmige Kurve in eine röhrenförmige Herzstruk-
tur oder in der Nähe davon passen kann; und
sechs bis zwanzig Elektroden (36), die von der
allgemein kreisförmigen Kurve der Kartierungs-
anordnung getragen werden und davon elek-
trisch isoliert sind, wobei die Elektroden um den
Außenumfang der allgemein kreisförmigen Kur-
ve angeordnet sind, so dass die Elektroden im
Gebrauch die elektrische Aktivität eines unge-
fähren Innenumfangs der röhrenförmigen Struk-
tur kartieren können;
einen Elektrodenleitungsdraht (50) in Verbin-
dung mit jeder Elektrode, wobei jeder Elektro-
denleitungsdraht proximale und distale Enden
aufweist und sich durch den Katheterkörper und
in die Kartierungsanordnung erstreckt, wobei
das distale Ende jedes Elektrodenleitungs-
drahts mit der zugehörigen Elektrode elektrisch
verbunden ist;
dadurch gekennzeichnet, dass die Kartie-
rungsanordnung ferner eine allgemein gerade
distale Region (40) distal zu der allgemein kreis-
förmigen Kurve (39) umfasst, worin die distale
Region (40) flexibler als die allgemein kreisför-
mige Kurve (39) ist.

2. Katheter nach Anspruch 1, worin die allgemein kreis-
förmige Kurve einen Außendurchmesser im Bereich
von ungefähr 12 mm bis ungefähr 20 mm aufweist.

3. Katheter nach Anspruch 1, worin die Anzahl der von
der allgemein kreisförmigen Kurve getragenen Elek-
troden im Bereich von acht bis zwölf liegt.

4. Katheter nach Anspruch 1, in Kombination mit einem
geeigneten Überwachungsgerät, worin das proxi-
male Ende jeder Elektrode mit dem geeigneten
Überwachungsgerät elektrisch verbunden ist.

5. Katheter nach Anspruch 1, worin die allgemein kreis-
förmige Kurve erste und zweite Enden aufweist, und
worin ferner eine erste Elektrode (36a) auf der all-
gemein kreisförmigen Kurve in einem Abstand von
höchstens ungefähr 55° von dem ersten Ende an-

geordnet ist, eine zweite Elektrode (36b) auf der all-
gemein kreisförmigen Kurve in einem Abstand von
höchstens ungefähr 55° von dem zweiten Ende an-
geordnet ist, und eine Vielzahl von zusätzlichen
Elektroden in ungefähr gleichmäßigen Abständen
entlang der Länge der allgemein kreisförmigen Kur-
ve zwischen der ersten Elektrode und der zweiten
Elektrode angeordnet ist.

6. Katheter nach Anspruch 1, ferner umfassend ein Mit-
tel zum Ablenken des distalen Endes des Katheter-
körpers ohne Veränderung der Form der Kartie-
rungsanordnung.

7. Katheter nach Anspruch 6, worin das Ablenkmittel
Folgendes umfasst:

einen Zugdraht (64), der sich durch ein Lumen
(32) des Katheterkörpers erstreckt, wobei der
Zugdraht an seinem distalen Ende fest an dem
Katheterkörper in der Nähe des distalen Endes
des Katheterkörpers angebracht ist; und
einen Steuerhandgriff (16) zur Bewegung des
Zugdrahts in Längsrichtung relativ zu dem Ka-
theterkörper, um dadurch eine Ablenkung des
distalen Endes des Katheterkörpers zu verursa-
chen.

8. Katheter nach Anspruch 1, ferner umfassend ein
Stützelement (24) mit Formgedächtnis, das in der
Kartierungsanordnung angeordnet ist.

9. Katheter nach Anspruch 1,
worin die Kartierungsanordnung eine röhrenförmige
Konstruktion aufweist, wobei die röhrenförmige Kon-
struktion eine nicht-leitende Abdeckung (28) zumin-
dest über der allgemein kreisförmigen Kurve (39) der
Kartierungsanordnung umfasst; und
worin der Katheter ferner ein Mittel zum Ablenken
des distalen Endes des Katheters ohne Verände-
rung der Form der Kartierungsanordnung umfasst.

10. Katheter nach Anspruch 9, worin das Ablenkmittel
Folgendes umfasst:

einen Zugdraht (64), der sich durch ein Lumen
(32) des Katheterkörpers (12) erstreckt, wobei
der Zugdraht an seinem distalen Ende fest an
dem Katheterkörper in der Nähe des distalen
Endes des Katheterkörpers angebracht ist; und
einen Steuerhandgriff (16) zur Bewegung des
Zugdrahts in Längsrichtung relativ zu dem Ka-
theterkörper, um dadurch eine Ablenkung des
distalen Endes des Katheterkörpers zu verursa-
chen.

11. Katheter nach Anspruch 9, worin die allgemein kreis-
förmige Hauptregion einen Außendurchmesser im
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Bereich von ungefähr 12 mm bis ungefähr 20 mm
aufweist.

12. Katheter nach Anspruch 9, worin die Anzahl der
Elektroden entlang der allgemein kreisförmigen
Hauptregion im Bereich von acht bis zwölf liegt.

13. Katheter nach Anspruch 9, ferner umfassend ein
Stützelement mit einem Formgedächtnis, das in der
allgemein kreisförmigen Hauptregion der Kartie-
rungsanordnung angeordnet ist.

Revendications

1. Cathéter à dispositif de cartographie comportant :

un corps (12) de cathéter tubulaire allongé pré-
sentant des extrémités proximale et distale ;
un dispositif (17) de cartographie au niveau de
l’extrémité distale du corps de cathéter, le dis-
positif de cartographie comportant une courbe
composée présentant une première courbure
(α, β) à distance de l’axe du corps de cathéter
et une deuxième courbure (39) présentant une
courbe préformée essentiellement circulaire,
transversale à l’axe du corps de cathéter, la
courbe préformée essentiellement circulaire
présentant une circonférence extérieure et un
diamètre extérieur d’environ 10 à environ 25 mm
de sorte que la courbe essentiellement circulaire
peut loger à l’intérieur d’une structure tubulaire
ou à proximité du coeur ; et
de six à vingt électrodes (36) portées par la cour-
be essentiellement circulaire du dispositif de
cartographie et électriquement isolées de cette
dernière, les électrodes étant agencées autour
de la circonférence extérieure de la courbe es-
sentiellement circulaire de sorte que, lors de
l’utilisation, les électrodes peuvent cartogra-
phier l’activité électrique d’une circonférence in-
térieure rapprochée de la structure tubulaire ;
un fil (50) conducteur d’électrode associé à cha-
que électrode, chaque fil conducteur d’électrode
présentant des extrémités proximale et distale
et s’étendant dans le corps de cathéter et dans
le dispositif de cartographie, l’extrémité distale
de chaque fil conducteur d’électrode étant élec-
triquement reliée à son électrode associée ;
caractérisé en ce que le dispositif de cartogra-
phie comporte en outre une région (40) distale
essentiellement rectiligne, distale par rapport à
la courbe (39) essentiellement circulaire, dans
lequel la région (40) distale est plus souple que
la courbe (39) essentiellement circulaire.

2. Cathéter selon la revendication 1, dans lequel la
courbe essentiellement circulaire a un diamètre

compris entre environ 12 et environ 20 mm.

3. Cathéter selon la revendication 1, dans lequel le
nombre d’électrodes portées par la courbe essen-
tiellement circulaire est de l’ordre de huit à douze.

4. Cathéter selon la revendication 1 combiné à un ap-
pareil de surveillance approprié, dans lequel l’extré-
mité proximale de chaque électrode est électrique-
ment reliée à l’appareil de surveillance approprié.

5. Cathéter selon la revendication 1, dans lequel la
courbe essentiellement circulaire présente une pre-
mière et une deuxième extrémité, et en outre dans
lequel une première électrode (36a) est positionnée
sur la courbe essentiellement circulaire à une dis-
tance tout au plus d’environ 55° par rapport à la pre-
mière extrémité, une deuxième électrode (36b) est
positionnée sur la courbe essentiellement circulaire
à une distance tout au plus d’environ 55° par rapport
à la deuxième extrémité, et une pluralité d’électrodes
supplémentaires sont espacées à peu près unifor-
mément les unes des autres sur la longueur de la
courbe essentiellement circulaire entre la première
électrode et la deuxième électrode.

6. Cathéter selon la revendication 1, comportant en
outre un moyen destiné à défléchir l’extrémité distale
du corps de cathéter sans changer la forme du dis-
positif de cartographie.

7. Cathéter selon la revendication 6, dans lequel le
moyen de déflexion comporte :

un fil (64) de traction qui s’étend dans une lu-
mière (32) du corps de cathéter, ledit fil de trac-
tion étant attaché de manière fixe au niveau de
son extrémité distale au corps de cathéter à
proximité de l’extrémité distale du corps de
cathéter ; et
une poignée (16) de commande destinée à dé-
placer le fil de traction longitudinalement par rap-
port au corps de cathéter pour entraîner ainsi la
déflexion de l’extrémité distale du corps de ca-
théter.

8. Cathéter selon la revendication 1, comportant en
outre un élément (24) de support possédant une mé-
moire de forme situé à l’intérieur du dispositif de car-
tographie.

9. Cathéter selon la revendication 1,
dans lequel le dispositif de cartographie comporte
une structure tubulaire, la structure tubulaire com-
portant un revêtement (28) non conducteur sur au
moins la courbe (39) essentiellement circulaire du
dispositif de cartographie ; et
le cathéter comporte en outre un moyen destiné à
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défléchir l’extrémité distale du corps de cathéter
sans modifier la forme du dispositif de cartographie.

10. Cathéter selon la revendication 9, dans lequel le
moyen de déflexion comporte :

un fil (64) de traction s’étendant dans une lumiè-
re (32) du corps (12) de cathéter, ledit fil de trac-
tion étant attaché de manière fixe au niveau de
son extrémité distale au corps de cathéter à
proximité de l’extrémité distale du corps de
cathéter ; et
une poignée (16) de commande destinée à dé-
placer le fil de traction longitudinalement par rap-
port au corps de cathéter pour entraîner ainsi la
déflexion de l’extrémité distale du corps de ca-
théter.

11. Cathéter selon la revendication 9, dans lequel la ré-
gion principale essentiellement circulaire a un dia-
mètre extérieur compris entre environ 12 et environ
20 mm.

12. Cathéter selon la revendication 9, dans lequel le
nombre d’électrodes le long de la région principale
essentiellement circulaire est de huit à douze.

13. Cathéter selon la revendication 9, comportant en
outre un élément de support possédant une mémoire
de forme situé à l’intérieur de la région principale
essentiellement circulaire du dispositif de cartogra-
phie.
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