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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to sur-
gery, and specifically to nasal sinus surgery.

BACKGROUND OF THE INVENTION

[0002] A sinuplasty procedure consists of inserting a
guidewire into a desired location in the nasal sinus of a
patient, and sliding a balloon to a site in the nasal sinus
which is to be dilated. Once the balloon is in position, the
balloon may be inflated so as to expand and dilate the
region in contact with the balloon. After the dilation, the
balloon may be deflated then, together with the
guidewire, removed from the patient.
[0003] Documents incorporated by reference in the
present patent application are to be considered an inte-
gral part of the application except that, to the extent that
any terms are defined in these incorporated documents
in a manner that conflicts with definitions made explicitly
or implicitly in the present specification, only the defini-
tions in the present specification should be considered.
WO2008153357 is considered to be relevant prior art
and discloses a bipolar ablation guide wire inserted
through a catheter having a balloon on its distal end. Z

SUMMARY OF THE INVENTION

[0004] The present invention provides

a guidewire, having a distal end dimensioned to pen-
etrate into a nasal sinus;
a balloon, which is fitted over the guidewire in prox-
imity to the distal end;
an inflation channel, which runs along the guidewire
and is coupled to convey a pressurized fluid into the
balloon so as to inflate the balloon;
a first electrode, fixedly attached to a distal tip of the
guidewire;
a second electrode, fixedly attached to the guidewire
at a location proximal to the distal tip; and
conductive leads running along the guidewire and
coupled to apply an electrical potential between the
first and second electrodes.

[0005] A disclosed embodiment includes a generator,
configured to generate the electrical potential as a low
frequency AC (alternating current) potential, and con-
nected to the conductive leads so as to apply the low
frequency AC potential between the first and the second
electrode to coagulate material proximate to the nasal
sinus. Typically, the low frequency AC potential has a
power of up to 5W and a frequency of up to 30kHz.
[0006] A further disclosed embodiment includes a gen-
erator, configured to generate the electrical potential as
a high frequency AC (alternating current) potential, and

connected to the conductive leads so as to apply the high
frequency AC potential between the first and the second
electrode to ablate material proximate to the nasal sinus.
Typically, the high frequency AC potential has a power
of up to 20W and a frequency greater than 30 kHz.
[0007] In a yet further disclosed embodiment the ap-
paratus includes an insulating section separating the dis-
tal end into a distal section comprising the distal tip, and
a proximal section comprising the location proximal to
the distal tip.
[0008] Another embodiment of the present invention
provides

a guidewire, having a distal end and a conductive
section proximal to the distal end and insulated
therefrom, the distal end and the section being di-
mensioned to penetrate into a nasal sinus;
a balloon, which is fitted over the guidewire in prox-
imity to the distal end;
an inflation channel, which runs along the guidewire
and is coupled to convey a pressurized fluid into the
balloon so as to inflate the balloon;
an electrode, fixedly attached to a distal tip of the
guidewire; and
conductive leads running along the guidewire and
coupled to apply an electrical potential between the
electrode and the proximal conductive section of the
guidewire.

[0009] Another embodiment not a part of the invention,
provides a method, including:

providing a guidewire, having a distal end dimen-
sioned to penetrate into a nasal sinus;
fitting a balloon over the guidewire in proximity to the
distal end;
running an inflation channel, that is coupled to con-
vey a pressurized fluid into the balloon so as to inflate
the balloon, along the guidewire;
fixedly attaching a first electrode to a distal tip of the
guidewire;
fixedly attaching a second electrode to the guidewire
at a location proximal to the distal tip; and
running conductive leads, that are coupled to apply
an electrical potential between the first and second
electrodes, along the guidewire.

[0010] Another embodiment not a part of the present
invention provides a method, including:

providing a guidewire, having a distal end and a con-
ductive section proximal to the distal end and insu-
lated therefrom, the distal end and the section being
dimensioned to penetrate into a nasal sinus;
fitting a balloon over the guidewire in proximity to the
distal end;
running an inflation channel, coupled to convey a
pressurized fluid into the balloon so as to inflate the
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balloon, along the guidewire;
fixedly attached an electrode to a distal tip of the
guidewire; and
running conductive leads, coupled to apply an elec-
trical potential between the electrode and the prox-
imal conductive section of the guidewire, along the
guidewire.

[0011] The present disclosure 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

[0012]

Fig. 1 is a schematic illustration of a nasal sinus sur-
gery system, according to an embodiment of the
present invention;
Fig. 2 is a schematic illustration of portions of a
guidewire used in the system, according to an em-
bodiment of the present invention;
Fig. 3 is a schematic illustration of portions of an
alternative guidewire used in the system, according
to an embodiment of the present invention; and
Fig. 4 is a schematic illustration of portions of a fur-
ther alternative guidewire used in the system, ac-
cording to an embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

OVERVIEW

[0013] Although a sinuplasty procedure typically in-
volves no cutting or removal of tissue, there are cases
where cutting or removal is required, for example to ob-
tain adequate access to a particular part of a sinus. Typ-
ically, such cutting or removal is performed by a separate
debrider, and/or by a tissue ablator.
[0014] Rather than requiring two separate instruments,
embodiments of the present invention combine the func-
tional aspects of an ablator and a sinuplasty guidewire
into a single guidewire. A guidewire which is configured
to accept a balloon for sinuplasty has two electrodes fix-
edly attached to the distal end of the guidewire. Passing
an appropriate high frequency alternating current be-
tween the electrodes ablates tissue through which the
current passes.
[0015] Alternatively or additionally, a low frequency al-
ternating current may be passed between the electrodes.
The low frequency current causes material in contact
with, or in close proximity to, the electrodes to coagulate.
Particularly in the case where tissue has been removed,
typically generating a flow of a blood/mucus/particulate
mixture, coagulation of such a mixture enhances the ef-
ficacy of the procedure.
[0016] One embodiment provides a guidewire having

a distal end dimensioned to penetrate into a nasal sinus.
A balloon is fitted over the guidewire in proximity to the
distal end, and an inflation channel runs along the
guidewire and is coupled to convey a pressurized fluid
into the balloon so as to inflate the balloon. A first elec-
trode is fixedly attached to a distal tip of the guidewire,
and a second electrode is fixedly attached to the
guidewire at a location proximal to the distal tip. Conduc-
tive leads run along the guidewire and are coupled to
apply an electrical potential between the first and second
electrodes.
[0017] An alternative embodiment provides a
guidewire having a distal end and a conductive section,
proximal to the distal end and insulated from the distal
end. The distal end and the section are dimensioned to
penetrate into a nasal sinus. A balloon is fitted over the
guidewire in proximity to the distal end, and an inflation
channel runs along the guidewire and is coupled to con-
vey a pressurized fluid into the balloon so as to inflate
the balloon. An electrode is fixedly attached to a distal
tip of the guidewire, and conductive leads run along the
guidewire and are coupled to apply an electrical potential
between the electrode and the proximal conductive sec-
tion of the guidewire.
[0018] Thus, embodiments of the present invention
provide a single guidewire which has three functionali-
ties: delivery of a sinuplasty balloon, ablation of tissue in
proximity to the distal end of the guidewire, as well as
coagulation of fluid material in proximity to the distal end.

DETAILED DESCRIPTION

[0019] Reference is now made to Fig. 1, which is a
schematic illustration of a nasal sinus surgery system 20,
according to an embodiment of the present invention.
System 20 is typically used during an invasive procedure
comprising sinuplasty on a nasal sinus of a patient 22,
and the system includes a guidewire 28 that is used in
the sinuplasty procedure, as described in more detail be-
low.
[0020] For the actual procedure, a set of magnetic field
generators 24 are placed in proximity to the head of the
patient. As is described in more detail below, guidewire
28 comprises a magnetic field sensor 30 at its distal end
32, and the field from generators 24 enables the location
and orientation of the sensor, and thus of the guidewire
distal end, to be tracked, after the distal end has been
inserted into the nasal sinus of the patient. A system using
magnetic field generators, such as generators 24, for
tracking a sensor inserted into a patient is described in
US Patent Application 14/792,823, published as US
2016007842 to Govari et al., in US Provisional Patent
Application 62/209,946, (never published) to Gliner, and
in US Provisional Patent Application 62/221,367, (never
published) also to Gliner. In addition, the Carto® system
produced by Biosense Webster, of Diamond Bar, CA,
uses a tracking system similar to that described herein
for finding the location and orientation of a coil in a region
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irradiated by magnetic fields.
[0021] Elements of system 20 may be controlled by a
system processor 40, comprising a processing unit (PU)
41 communicating with one or more modules such as a
magnetic tracking module 42, which enables the
processing unit to control generators 24 and to track sen-
sor 30. The processing unit may also communicate with
an ablation and coagulation module 44 and a sinuplasty
module 46, the functions of which are described below.
[0022] Processor 40 may be mounted in a console 48,
which comprises operating controls 50 that typically in-
clude a keypad and/or a pointing device such as a mouse
or trackball. Console 48 also connects to other elements
of system 20, such as a proximal end 52 of guidewire 28.
A physician 54 uses the operating controls to interact
with the processor while performing the procedure, and
the processor may present results produced by system
20 on a screen 56.
[0023] Processor 40 uses software stored in a memory
of the processor to operate system 20. The software may
be downloaded to processor 40 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.
[0024] Fig. 2 is a schematic illustration of portions of
guidewire 28, according to an embodiment of the present
invention. Guidewire 28 is typically formed as a coil 58
of stainless steel wire, and in one embodiment has an
outside diameter of 0.9 mm. However, the guidewire of
other embodiments of the present invention may have
outer diameters that are greater than or less than 0.9
mm. Fig. 2 illustrates distal end 32 of guidewire 28, and
a section 60 between the distal end and proximal end 52
(Fig. 1) of the guidewire.
[0025] As stated above, guidewire 28 is used for a sin-
uplasty procedure, and is configured to accept a balloon
62 that is fitted over the guidewire and that is then slid to
section 60 during the procedure. The procedure typically
involves pre-positioning the guidewire so that section 60
is in a desired location of a nasal sinus. Once in the de-
sired location, processor 40 uses sinuplasty module 46
to convey a pressurized fluid, typically saline solution,
via an inflation channel 64 that connects to an aperture
66 of balloon 62, so as to inflate the balloon and thus
perform the sinuplasty procedure. Once the procedure
has terminated, processor 40 also uses sinuplasty mod-
ule 46 to remove the fluid so as to deflate the balloon,
whereupon the balloon with the guidewire may be re-
moved from the nasal sinus.
[0026] A cutaway section 70 of distal end 32 shows
internal elements of the distal end. Field sensor 30 is
fixedly attached to the interior of the distal end. The field
sensor is typically a single axis coil having an axis of
symmetry parallel to, and typically coincident with, the
axis of symmetry of coil 58. Conductive wires 72 transfer
signals, generated by the sensor in response to the mag-
netic fields from generators 24 passing through the sen-

sor, to processor 40. Alternatively, the signals may be
transferred wirelessly to processor 40. From the acquired
signals, the processor is able to calculate the orientation
and location of sensor 30, and thus of distal end 32.
[0027] Mounted on and external to coil 58, at the
guidewire’s distal end, are two electrodes - a first elec-
trode 74, which is mounted at the distal tip of the
guidewire, and a second electrode 76, which is located
at the distal end proximal to the first electrode. Both elec-
trodes are insulated by insulating material 80 from coil
58. First electrode 74 is typically in the form of a cup, and
second electrode 76 is typically in the form of a ring. A
conductive lead 82 conveys signals between the first
electrode and processor 40, and a conductive lead 84
conveys signals between the second electrode and the
processor.
[0028] During the sinuplasty procedure referred to
above, guidewire 28 of system 20 performs multiple func-
tions. Once the guidewire has been inserted to a desired
position and orientation in the patient’s nasal sinus, as
determined by processor 40 using the signals from sen-
sor 30, balloon 62 may be slid along the guidewire, as is
described above. The balloon may be inflated to perform
the sinuplasty procedure, and then deflated and removed
once the procedure has concluded, as is also described
above.
[0029] Simultaneously with performance of the sinu-
plasty procedure, or before or after the procedure, per-
formance of other actions pertinent to the procedure may
be desirable. For example, a debrider may be used to
remove tissue in the region of the procedure, the debrider
typically generating particulate matter within a blood/mu-
cus mixture. Alternatively or additionally, tissue may be
removed by ablation, also generating a particu-
late/blood/mucus mixture. It may be advantageous to co-
agulate the mixture produced, so as to remove it from
the region of the procedure.
[0030] As described below, the first and second elec-
trodes may be energized to provide both coagulation and
ablation. A low frequency AC potential between the elec-
trodes may be generated by processor 40, using ablation
and coagulation module 44. Typically the low frequency
AC is at audio frequencies, up to about 30 kHz with a
power level of up to approximately 5W and such an AC
potential is known to be able to coagulate fluid such as
blood or blood/particle/mucus mixtures. At least some of
the coagulated material typically attaches itself to the
electrodes. Alternatively or additionally, processor 40
and module 44 may be implemented to generate a high
frequency AC potential between the two electrodes. Ap-
plication of the high frequency AC potential serves to
ablate tissue in contact with, or in close proximity to, the
electrodes. The AC frequency used for ablation is usually
significantly higher than the frequency used for coagula-
tion. Typically the AC potential has a frequency of ap-
proximately 150 kHz, and a power of up to approximately
20W, but both the frequency and the power may be varied
according to the ablation desired.
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[0031] Fig. 3 is a schematic illustration of portions of a
guidewire 28A, according to an alternative embodiment
of the present invention. Apart from the differences de-
scribed below, the operation of guidewire 28A is gener-
ally similar to that of guidewire 28 (Fig. 2), and elements
indicated by the same reference numerals in both
guidewires 28 and 28A are generally similar in construc-
tion and in operation.
[0032] For simplicity, section 60, whereon balloon 62
is slid, is not shown in Fig. 3. Rather, the figure just shows
distal end 32. In contrast to guidewire 28, coil 58 of
guidewire 28A is divided into two sections, a distal coil
section 58A and a proximal coil section 58B. The two
sections are separated by an insulating tubular section
90, typically formed from a biocompatible plastic. In some
embodiments the insulating tubular section is fluted so
as to be sufficiently flexible to bypass certain anatomical
structures. As illustrated in the figure first electrode 74 is
mounted at the distal tip of distal coil section 58A, and
conductive lead 82 conveys signals between the first
electrode and processor 40. Second electrode 76 over-
lays distal coil section 58B, and conductive lead 84 (Fig.
2) conveys signals between the second electrode and
processor 40.
[0033] Fig. 4 is a schematic illustration of portions of a
guidewire 28B, according to a further alternative embod-
iment of the present invention. Apart from the differences
described below, the operation of guidewire 28B is gen-
erally similar to that of guidewire 28A (Fig. 3), and ele-
ments indicated by the same reference numerals in both
guidewires 28B and 28A are generally similar in construc-
tion and in operation.
[0034] In contrast to guidewire 28A, in guidewire 28B
there is no second electrode 76 overlaying proximal coil
section 58B. Rather, in guidewire 28B, proximal coil sec-
tion 58B is used as a second electrode.
[0035] It will be understood that the multiple functions
that guidewires 28, 28A, and 28B are able to perform,
comprising sinuplasty, ablation, and coagulation, signif-
icantly enhance the efficiency of operation of the
guidewires compared to prior art guidewires.

Claims

1. A guidewire(28, 28A), comprising:

a distal end (32) dimensioned to penetrate into
a nasal sinus;
a balloon (62), which is fitted over the guidewire
and slidable to a section (60) of the guidewire in
proximity to the distal end;
an inflation channel (64), which runs along the
outer surface of the guidewire and is coupled to
convey a pressurized fluid into the balloon so as
to inflate the balloon;
a first electrode (74), fixedly attached to a distal
tip of the guidewire;

a second electrode (76), fixedly attached to the
guidewire at a location proximal to the distal tip;
and
conductive leads (82, 84) running along and in-
side the guidewire and coupled to apply an elec-
trical potential between the first and second
electrodes.

2. The guidewire according to claim 1, comprising an
insulating section (90) separating the distal end into
a distal section (58A) comprising the distal tip, and
a proximal section (58B) comprising the location
proximal to the distal tip.

3. A guidewire(28B), comprising:

a distal end (58A) and a conductive section
(58B) proximal to the distal end and insulated
therefrom, the distal end and the section being
dimensioned to penetrate into a nasal sinus;
a balloon (62), which is fitted over the guidewire
and slidable to a section (60) of the guidewire in
proximity to the distal end;
an inflation channel (64), which runs along the
outer surface of the guidewire and is coupled to
convey a pressurized fluid into the balloon so as
to inflate the balloon;
an electrode (74), fixedly attached to a distal tip
of the guidewire; and
conductive leads (82, 84) running along and in-
side the guidewire and coupled to apply an elec-
trical potential between the electrode (74) and
the proximal conductive section (58B) of the
guidewire.

4. The guidewire according to claim 1 or claim 3, and
comprising a generator (24), configured to generate
the electrical potential as a first frequency AC alter-
nating current, AC, potential, and connected to the
conductive leads so as to apply the first frequency
AC potential between the first and the second elec-
trode to coagulate material proximate to the nasal
sinus.

5. The guidewire according to claim 1 or claim 3, and
comprising a generator (24), configured to generate
the electrical potential as a second frequency alter-
nating current, AC, potential, and connected to the
conductive leads so as to apply the second frequen-
cy AC potential between the first and the second
electrode to ablate material proximate to the nasal
sinus.

6. The guidewire according to claim 4, wherein the first
frequency AC potential has a power of up to 5W and
a frequency of up to 30kHz.

7. The guidewire according claim 5, wherein the sec-
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ond frequency AC potential has a power of up to
20W and a frequency greater than 30kHz.

Patentansprüche

1. Führungsdraht (28, 28A), umfassend:

ein distales Ende (32), das dimensioniert ist, um
in eine Nasennebenhöhle einzudringen;
einen Ballon (62), der über den Führungsdraht
gepasst ist und zu einem Abschnitt (60) des Füh-
rungsdrahts in der Nähe des distalen Endes
gleitfähig ist;
einen Befüllungskanal (64), der entlang der Au-
ßenfläche des Führungsdrahts läuft und gekop-
pelt ist, um ein druckbeaufschlagtes Fluid in den
Ballon zu transportieren, um so den Ballon zu
befüllen;
eine erste Elektrode (74), die fixiert an einer dis-
talen Spitze des Führungsdrahts befestigt ist;
eine zweite Elektrode (76), die fixiert an dem
Führungsdraht an einem Ort proximal zu der dis-
talen Spitze befestigt ist; und
leitfähige Zuleitungen (82, 84), die entlang und
innerhalb des Führungsdrahts laufen und ge-
koppelt sind, um ein elektrisches Potential zwi-
schen der ersten und der zweiten Elektrode an-
zulegen.

2. Führungsdraht nach Anspruch 1, umfassend einen
Isolierabschnitt (90), der das distale Ende in einen
distalen Abschnitt (58A), der die distale Spitze um-
fasst, und einen proximalen Abschnitt (58B) trennt,
der die Position proximal zu der distalen Spitze um-
fasst.

3. Führungsdraht (28B), umfassend:

ein distales Ende (58A) und einen leitfähigen
Abschnitt (58B) proximal zu dem distalen Ende
und von diesem isoliert, wobei das distale Ende
und der Abschnitt so dimensioniert sind, dass
sie in eine Nasennebenhöhle eindringen;
einen Ballon (62), der über den Führungsdraht
gepasst ist und zu einem Abschnitt (60) des Füh-
rungsdrahts in der Nähe des distalen Endes
gleitfähig ist;
einen Befüllungskanal (64), der entlang der Au-
ßenfläche des Führungsdrahts läuft und gekop-
pelt ist, um ein druckbeaufschlagtes Fluid in den
Ballon zu transportieren, um so den Ballon zu
befüllen;
eine Elektrode (74), die fixiert an einer distalen
Spitze des Führungsdrahts befestigt ist; und
leitfähige Zuleitungen (82, 84), die entlang und
innerhalb des Führungsdrahts laufen und ge-
koppelt sind, um ein elektrisches Potential zwi-

schen der Elektrode (74) und dem proximalen
leitfähigen Abschnitt (58B) des Führungsdrahts
anzulegen.

4. Führungsdraht nach Anspruch 1 oder Anspruch 3,
und umfassend einen Generator (24), der ausgestal-
tet ist, um das elektrische Potential als Wechsel-
spannungs-, AC, Potential mit einer ersten Frequenz
zu generieren, und mit den leitfähigen Zuleitungen
verbunden ist, um so das AC-Potential mit der ersten
Frequenz zwischen der ersten und der zweiten Elek-
trode anzulegen, um Material in der Nähe der Na-
sennebenhöhle zu koagulieren.

5. Führungsdraht nach Anspruch 1 oder Anspruch 3,
und umfassend einen Generator (24), der ausgestal-
tet ist, um das elektrische Potential als Wechsel-
spannungs-, AC, Potential mit einer zweiten Fre-
quenz zu generieren, und mit den leitfähigen Zulei-
tungen verbunden ist, um so das AC-Potential mit
der zweiten Frequenz zwischen der ersten und der
zweiten Elektrode anzulegen, um Material in der Nä-
he der Nasennebenhöhle zu ablatieren.

6. Führungsdraht nach Anspruch 4, wobei das AC-Po-
tential der ersten Frequenz eine Leistung bis zu 5 W
und eine Frequenz von bis zu 30 kHz hat.

7. Führungsdraht nach Anspruch 5, wobei das AC-Po-
tential der zweiten Frequenz eine Leistung bis zu 20
W und eine Frequenz größer als 30 kHz hat.

Revendications

1. Fil-guide (28, 28A), comprenant :

une extrémité distale (32) dimensionnée pour
pénétrer dans un sinus nasal ;
un ballonnet (62), qui est ajusté sur le fil-guide
et qui peut coulisser sur une section (60) du fil-
guide à proximité de l’extrémité distale ;
un canal de gonflage (64), qui s’étend le long de
la surface extérieure du fil-guide et est couplé
pour transporter un fluide sous pression dans le
ballonnet de manière à gonfler le ballonnet ;
une première électrode (74), attachée de ma-
nière fixe à une extrémité distale du fil-guide ;
une seconde électrode (76), attachée de maniè-
re fixe au fil-guide à un emplacement proximal
de la pointe distale ; et
des fils conducteurs (82, 84) s’étendant le long
et à l’intérieur du fil-guide et couplés pour appli-
quer un potentiel électrique entre les première
et seconde électrodes.

2. Fil-guide selon la revendication 1, comprenant une
section isolante (90) séparant l’extrémité distale en
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une section distale (58A) comprenant la pointe dis-
tale, et une section proximale (58B) comprenant
l’emplacement proximal de la pointe distale.

3. Fil-guide (28B), comprenant :

une extrémité distale (58A) et une section con-
ductrice (58B) proximale de l’extrémité distale
et isolée de celle-ci, l’extrémité distale et la sec-
tion étant dimensionnées pour pénétrer dans un
sinus nasal ;
un ballonnet (62), qui est ajusté sur le fil-guide
et peut coulisser sur une section (60) du fil-guide
à proximité de l’extrémité distale ;
un canal de gonflage (64), qui s’étend le long de
la surface extérieure du fil-guide et qui est cou-
plé, pour acheminer un fluide sous pression
dans le ballonnet de manière à gonfler le
ballonnet ;
une électrode (74), attachée de manière fixe à
une extrémité distale du fil-guide ; et
des fils conducteurs (82, 84) s’étendant le long
et à l’intérieur du fil-guide et couplés pour appli-
quer un potentiel électrique entre l’électrode
(74) et la section conductrice proximale (58B)
du fil-guide.

4. Fil-guide selon la revendication 1 ou la revendication
3, et comprenant un générateur (24), configuré pour
générer le potentiel électrique sous la forme d’un
potentiel de courant alternatif, AC, de première fré-
quence, et connecté aux fils conducteurs de manière
à appliquer le potentiel AC de première fréquence
entre la première et la seconde électrode pour coa-
guler la matière à proximité du sinus nasal.

5. Fil-guide selon la revendication 1 ou la revendication
3, et comprenant un générateur (24), configuré pour
générer le potentiel électrique sous la forme d’un
potentiel de courant alternatif, AC, de seconde fré-
quence, et connecté aux fils conducteurs de manière
à appliquer le potentiel AC de seconde fréquence
entre la première et la seconde électrode pour abla-
ter la matière à proximité du sinus nasal.

6. Fil-guide selon la revendication 4, le potentiel alter-
natif de première fréquence ayant une puissance al-
lant jusqu’à 5 W et une fréquence allant jusqu’à 30
kHz.

7. Fil-guide selon la revendication 5, le potentiel alter-
natif de seconde fréquence ayant une puissance al-
lant jusqu’à 20 W et une fréquence supérieure à 30
kHz.
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