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(57) Abstract: The invention concerns a catheter for the treatment of tumours and other affections using hyperthermia induced by
radio frequency, which comprises a tubular body (10) with or without anchoring balloon at its distal end, an active electrode (16)
positioned around said body and connected to a radio frequency generator, and at least one thermistor needle (19) to measure the
temperature around said electrode. The active electrode (16) is flexible and connectable to a supply source of a fluid for cooling the
electrode. It includes a helical conduit (21, 25) which can be metal, conductive ceramic or graphite.
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“CATHETER WITH FLEXIBLE COOLED ELECTRODE"

Field of the Invention

ThisA invention concerns in general devices for therapeutic and
surgical use in the treatment of tumours and other affections using
hyperthermia, that is to say thermal ablation, induced by radio frequency,
and refers in particular to a catheter with an electrode for this use.
Prior Art

There are already some well known catheters for the purpose
mentioned, among which one using a metal plague as an active
electrode, connectable to a radio frequency generator, positioned along a
tubular body of the catheter near the distal metal point and/or a possible
inflatable anchoring balloon. The plaque can be copper, steel or some
other metal, it partially encompasses at least the tubular body of the
catheter it is to and, in order to avoid exceeding the treatment
temperature induced by the radio frequency which could cause burns, it
must be cooled. |

For this purpose, the plaque has been designed with a double wall
to form .a cavity or hoIIoW space in which a cooling fluid is circulated,
usually water, supplied by an appropriate source.

An active electrode in the form of a plaque designed in this way
forms however a rigid section which has a negative influence on the
flexibility of the catheter in the part where it is housed and which above all

is not easy to manufacture.
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Object and Summary of the Invention

One of the object of this invention is to propose on the contrary a
catheter for local treatments using hyperthermia induced by radio
frequency equipped with an active electrode having a new configuration
and advantageously flexible.

Another object of the invention is to provide a cooled electrode
which integrates well with the smoothness and flexibility characteristicé of
the body of the catheter and which is easier to manufacture and decidedly
efficient.

These objects are achieved in a catheter for therapeutic and
surgical treatment using radio frequency having a distal part which houses
an electrode made up of a helical duct, coaxial with the catheter tube,
attached to a metal point andfor a possible anchoring balloon and
connectable to a radio frequency generator and also to a supply source of
cooling fluid.

The duct containing the electrode can be made in different ways,
with different shapes and with various conductive materials and results in
being advantageously flexible, facilitating in this way the introduction and
use of the catheter in the affected part to be treated as required.

Brief Description of the Drawings

Greater details of the invention will become more evident in the
following description made with reference to the indicative and non-
limiting drawings enclosed, in which:

Fig. 1 is a view of a portion of the catheter complete with an active

electrode;
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Fig. 2 is a view of an enlarged cross-section of the catheter in
direction of arrows A-A in Fig. 1;

Fig. 3 is an enlarged longitudinal view of the electrode according to
a first example;

Fig. 4 is a similar longitudinal section of a second example of the
electrode;

Fig. 5 is a view of a cross section in direction of arrows B-B in Fig.
4; and

Fig. 6 is a view, once again a longitudinal section, of another
example of a an electrode.

Detailed Description of the Invention

As represented the catheter comprises a body 10 which can be
made up of a tubular element with a number of ducts or, as shown, with
several tubes 11, 12, 13 and 14 located side by side longitudinally and
enclosed in an insulating elastic sheath 15. In its distal part, the body of
the catheter houses an active electrode 16, which will be described below,
plus a metal point end piece 17 with or without an anchoring balloon, the
latter not shown. In a proximal part, not shown, the catheter is equipped
with connectors for connection to the control devices of the various
functions provided.

Between the ducts or tubes in the body 10 of the catheter, one duct
or tube 11 is allocated for receiving a guide wire or spindle 18 which can
extend as far as the metal point. The metal point 17 and possible balloon
are attached to the free end of the tube 11, and the electrode 16 is

positioned directly or indirectly around a portion of the said tube.
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Another duct or tube 12 is allocated to receive a so-called
thermistor needle 19, which extends until it protrudes, in a retractable
form, from one side of the body 10 near the electrode 16. The needle 19 is
usual tubular, may have an external coating, and the leads 20 of a
thermocouple for measuring the temperature around the electrode, pass
through it.

Other ducts or tubes 13 and 14 are envisaged for the delivery and
return of a cooling fluid to the electrode 16, leading from a cooling liquid
supplier, preferably water.

The active electrode 16, in compliance with this invention, is made
up of a helical duct 21. It is placed coaxially to the catheter body, that is
around the tube 11, or a tubular element attached to the latter, and
connects up to an appropriate radio frequency generator by means of a
lead — not shown — passing through the body of the catheter.

Duct 21 can be metal, conductive ceramic, graphite or other
suitable material, and the cross section of which can be of any shape,
round, oval, rectangular, etc. It can be constructed in several ways. For
example it can be single helical, achieved by turning a single tubular initial
element helicoidally in an intermediate part so that the portions from
opposite parts of the helicoidal zone represent, all or in part, fluid delivery
and return tubes 13, 14 which must flow along and cool the electrode 16.

According to another example, the duct 21 housing the electrode 16
can be double helical, achieved by winding parts of the two parallel
branchés of an initial tubular element, already bent into a U shape,

contemporarily and helically, so that two straight sections of said branches

PCT/IT03/00027
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of the initial tubular element enclose, all or in part, fluid delivery and return
tubes 13, 14 which cool the electrode.

However, the coils of the electrode in the shape of a helical duct 21
can be linked together, centrally to tube 11 or the tubular element around
which they are wound, by a resin or an adhesive. Externally they can be
free as shown in Fig. 3, or better enclosed in a sheath 22, as shown in Fig.
4, which can either be a conductive ceramic or graphite, the flexibility
however of the electrode remains unharmed.

Furthermore, in particular when electrode 16 is used in a conductive
ceramic or graphite covering, the helical duct 21 can be enclosed in two
cylindrical, concentric and attached sleeves, one internal 23 and the other
external 24 — Fig. 6. In this way, at least in the surface of one sleeve in
contact with the other sleeve there is at least one helical duct 25 to form
the helical passage required. This helical passage has preferably and
advantageously, a rectangular cross section and the delivery and refurn

tubes 13, 14 for the electrode cooling fluid will be connected to it.

PCT/IT03/00027
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“CATHETER WITH FLEXIBLE COOLED ELECTRODE"

* * *

CLAIMS

1. A catheter for the treatment of tumours and other affections using
hyperthermia induced by radio frequency, comprising a tubular body (10)
equipped with a metal point and/or an anchoring balloon at its distal end,
an active electrode (16) placed around said body, attached to the metal
point and/or balloon and connected to a radio frequency generator, and at
least one thermistor needle (19) to measure the temperature around said
electrode, characterised in that the active electrode (16) is flexible and
connectable to a cooling fluid supply source for cooling the electrode it\self.
2. The catheter according to claim 1, wherein said flexible elect;'ode
(16) includes a helical duct (21) coaxial and attached to a section of the
tubular body of the catheter.

3. The catheter according to claims 1 and 2, wherein the flexible
electrode (16) is in the shape of a single helical tube and connected to a
radio frequency generator.

4. The catheter according to claim 3, wherein said flexible electrode
(16) is formed of a helically wound tubular element (21), and wherein the
two opposite ends of said tubular element are connected to or merge into
two tubes (13,14) for delivery and return of the electrode cooling fluid.

5. The catheter according to claims 1 and 2, wherein said flexible
electrode (16) is in the shape of a double helical tube and connected to a

radio frequency generator.
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6. The catheter according to claim 5, wherein said flexible electrode
(16) consists of two parallel sections of a helically wound tubular element,
said sections being the two branches of a U bent tubular element so as to
become joined, and where free ends of each coil are connected to or part
of two tubes (13,14) for delivery and return of the electrode cooling fluid.

7.  The catheter according to any of the previous claims, wherein the
helically wound tubular element (21) to form said flexible electrode (16) is
of metal, conductive ceramic, graphite or something similar.

8. The catheter according to any of the previous claims, wherein the
c;oi|s of the helically shaped flexible electrode (16) are both joined together
and attached to the catheter body by a resin seal or adhesive.

9. The catheter according to any of the previous claims, wherein fhe
helically shaped flexible electrode (16) is enclosed externally in a ceramic,
graphite or similar sheath or sleeve (22).

10. The catheter according to claim 1, wherein said electrode is formed
of two concentric and attached cylindrical sleeves (23,24), one internal
and the other external, where at least one surface of a sleeve is helically
grooved and forms with the surface in contact with the other sleeve at
least one helical passage (25) connectable to two tubes for delivery and
return of the electrode cooling fluid, and where said sleeves are made of a

material such as conductive ceramic, graphite or something similar.
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