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Description

Field of the invention

[0001] The present invention relates to a surgical in-
strument, in particular to a percutaneous and laparoscop-
ic surgical instrument, and relates also to an electrode
guiding device for such surgical instruments.

Prior art and related technical background

[0002] Radiofrequency (RF) therapy, is a well known
non-invasive and outpatient procedure that uses radio
waves. Generally, it is used to treat cancer, more partic-
ularly for the ablation of tumors from different organs,
e.g. breast, colon, lungs, pancreas, prostate, kidney.
[0003] In such procedure, electrodes are placed into
contact with the tissue to treat and a current, from a RF
generator, is applied to the tissue via the electrodes. As
the current passes, the tissue between the electrodes
heats, a lesion is created, and the corresponding tissue
is destroyed.

[0004] RF surgical devices are well known. Generally
they are monopolar devices.

[0005] The device described in US 5 507 743 may be
a monopolar or a bipolar device. In the bipolar form of
the device, it comprises one straight and one helical
(coiled) electrode, the straight electrode being inside the
helix formed by the helical one. In Us 5 507 743, to in-
crease the size of the lesion created, both electrodes are
hollow with a plurality of fluid distribution ports to deliver,
into or onto the tissue to be ablated, a conductive fluid,
such as chemotherapeutic agent or as an isotonic or
hypertonic saline solution.

[0006] One of the main disadvantages of such RF sur-
gical devices is that no confinement of the lesion is
achieved. Furthermore it is very difficult to predict how
wide the lesion created will be.

[0007] In WO2004/100812, the bipolar RF device is a
three elements device wherein at least two of the ele-
ments are "dry" electrodes, i.e. not hollow and not able
to deliver a conductive fluid. In the bipolar RF device de-
scribed, the electrodes may be either both helical (coiled)
and parallel one to another, or one helical and one
straight. The bipolar RF device works by a cage effect
allowing some confinement of the lesion created.
[0008] US 2005/085807, DE 197 13 797, US
2008/071626 and US 5928229 describe radiofrequency
ablation devices comprising flexible electrodes and elec-
trode guiding devices in the form of catheters having
straight ducts. The electrodes deploy when protruding
out of the ducts.

[0009] One of the main disadvantages of such bipolar
RF surgical devices working with a cage effect, is the
imprecise confinement of the lesion created as the posi-
tioning of the RF electrodes, to effectively ablate the tis-
sue, may be imprecise.

[0010] To ensure optimal performance, the axis of
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each electrode should be parallel; However, due to the
piercing resistance of the skin, the tissue, or the organ
totreat, and even if Radiofrequency electrodes are sharp
and not deformable, the electrodes are prone to touch,
or come close, one to another, leading to a misalignment
of the electrodes and a reduced performance of RF de-
vices.

[0011] Inaddition, a controlled widening of the confine-
ment is not possible with such bipolar RF surgical devic-
es.

Aims of the invention

[0012] The present invention aims to provide a percu-
taneous and laparoscopic surgical device which does not
have the drawbacks of the prior art.

[0013] Particularly, the invention aims to provide a RF
surgical device with enhanced performance.

[0014] More particularly, the invention aims to provide
a RF surgical device which allows a defined confinement
of the lesion created.

[0015] The presentinvention aims also to provide a RF
surgical device with stabilised electrodes.

[0016] The present invention aims also to provide a
device which ensures a dimensional stability of the elec-
trodes of a RF surgical device.

Summary of the invention

[0017] The presentinvention relates to a bipolar Radi-
ofrequency surgical instrument as set out in claim 1.
[0018] The term "dry electrode" should be understood
as "solid electrode", solid electrode meaning that the
electrode is not hollow and not able to deliver a conduc-
tive fluid.

[0019] According to particular embodiments, the bipo-
lar Radiofrequency surgical instrument may comprise
one or a combination of any of the following characteris-
tics:

- the at least two dry electrodes are helical;

- atleast one dry electrode is helical, and at least one
dry electrode is straight;

- the atleasttwo dry electrodes are arranged in a con-
centric manner;

- the shape and the size of the holes correspond to
the shape and the size of the corresponding dry elec-
trodes;

- the diameter of the holes do not exceed 10 % of the
diameter of the electrodes;

- thebipolar Radiofrequency surgical instrument com-
prises a RF current generator, positioning means,
controlling means, location means and imaging
means.

[0020] The present invention relates also to a device
for guiding at least two Radiofrequency electrodes of a
bipolar Radiofrequency surgical instrument as set out in
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claim 8.

[0021] According to particular embodiments, the guid-
ing device may comprise one or a combination of any of
the following characteristics:

- theinsertion holes are helical and arranged in a con-
centric manner at the proximal end of said body;

- the body comprises atleast one helical insertion hole
and one straight insertion holes, said holes being
arranged in a concentric manner at the proximal end
of said body;

- the diameter of the insertion holes do not exceed 10
% of the diameter of the electrodes;

- the body further comprises at least a supplementary
hole atthe distal end of the body, said supplementary
hole being straight;

- the body is circular, and a first series of supplemen-
tary holes are arranged, in a tangential manner, at
the periphery of said body;

- the body further comprises a second series of sup-
plementary holes arranged in a tangential manner
in respect to the first series of supplementary holes;

- the at least one helical insertion hole is formed by
engaging a threaded rod into a circular opening of
the body;

- the guiding device comprises a fixing part to fasten
the guiding device to the head of a laparoscopic sur-
gical instrument or to positioning means of a percu-
taneous surgical instrument.

[0022] The present invention relates also to a kit of
parts as set out in claim 14.
[0023] A method toremove atumor comprising the use
of a Radiofrequency surgical instrument according to the
invention is also described.

Description of the drawings

[0024]

Figure 1 is a schematic representation of the RF sur-
gical device according to a first preferred embodi-
ment.

Figure 2 is a schematic representation of the RF sur-
gical device according to a second preferred embod-
iment.

Figure 3 is a schematic representation of the RF sur-
gical device according to a third preferred embodi-
ment.

Figure 4 is a schematic representation of the cage
effect whereby the RF surgical device treats the tis-
sue.

Figure 5 is a schematic representation of the guiding
device according to a first embodiment of the inven-
tion.

Figure 6 is a schematic representation of the guiding
device according to a second embodiment of the in-
vention.
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Figure 7 is a schematic representation of the guiding
device according to a third embodiment of the inven-
tion.

Figure 8 is a schematic representation of a two piec-
es embodiment of the guiding device according to
the invention.

Figure 9 is a schematic representation of a "X, Y"
head of a preferred embodiment of the RF surgical
device.

Detailed description of the invention

[0025] The bipolar Radiofrequency surgical instrument
according to the presentinvention comprises atleastone
helical electrode (figure 1), preferably two helical elec-
trodes 3 and 4 (figures 2), or a helical electrode 3 and a
straight electrode 5 (figures 3) and a electrode guiding
device 6.

[0026] Preferably, the bipolar RF surgical instrument
is of the type described in WO2004/100812 which is in-
corporated herein by reference. The RF surgical device
comprises a main body 1, stabilisation means 2 and at
least a set of electrodes which can be helical, more pref-
erably two helical electrodes, and even more preferably
three helical electrodes. Optionally, it may further com-
prise a central member 5, which may or may not be a
straight electrode, and which is surrounded by the helical
electrodes 3 or 4. When the central member 5 is an elec-
trode, it can be used with either a single helical electrode,
or with two or more helical electrodes.

[0027] The RF electrodes 3, 4 and/or the central mem-
ber 5 are sharp, not deformable, and rigid electrodes.
They are "dry electrodes", i.e. not hollow and not able to
deliver a conductive fluid. Preferably, they are made of
metal, a biocompatible metal, preferably made of bio-
compatible stainless steel. [t may be for example surgical
stainless steel type 304 or type 316.

[0028] Preferably, the electrodes and/or the central
member 5 are coated with an isolating polymeric com-
pound, for example coated with TFE or polyester. More
preferably, they are coated along their length but except
on their tip, for example over around one turn for helical
electrodes and around 1.5 cm for the central member.
[0029] The helical electrodes 3 and 4 may have the
same diameter or a different diameter. Preferably, their
diameteris between 1 and 2 mm, more preferably around
1.2 mm, or around 2 mm. Preferably, their length is of at
least 15 turns, or a length of around 150 cm. The pitch
is preferably a right-handed pitch, preferably of between
5 and 20 turns by cm. The helix formed by the helical
electrodes 3 or 4 have preferably a diameter comprised
between 8 to 24 mm. However, itis possible to adapt the
diameter of the helix formed by the helical electrodes 3
or 4 according to the volume of the target tissue to treat.
[0030] The helical electrodes 3, 4 are wounded parallel
one to the other and have the same pitch. The helix
formed by one of the electrode is arranged in a concen-
tric,manner in respect to the helix formed by the other
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electrodes.

[0031] Preferably, the central member 5 has diameter
and length corresponding to those of the helical electrode
3 or 4. More preferably, the diameter of the central mem-
ber 5 is around 1.5 mm.

[0032] The central member 5 can be placed at the cen-
tre of the helix formed by the helical electrode 3 or 4.
[0033] In a preferred embodiment, the helical elec-
trodes 3 and 4, and the central member 5 are fixed in the
stabilisation means 2 by any suitable means.

[0034] In another preferred embodiment, the helical
electrodes 3 and 4 are fixed in the stabilisation means 2
by any suitable means, while the central member 5 is
removable.

[0035] Preferably, the helical electrodes 3 and 4 are
glued in the stabilisation means 2 and are in contact with
a connector which can be in electrical contact with a Ra-
diofrequency generator.

[0036] Asthe centralmember5 may be removable (fig-
ure 3), it may comprise at one end a connector which
can be in electrical contact with a Radiofrequency gen-
erator.

[0037] The stabilisation means 2 of the RF surgical in-
strument have a hollow cylindrical shape, made of a bio-
compatible polymeric material, for example poly-ether-
ether-ketone (PEEK), polycarbonate or polyamide. It fur-
ther may comprise a channel through which the central
member 5 can pass.

[0038] Preferably, the stabilisation means 2, compris-
ing the helical electrodes 3 or 4, is disposable. Preferably,
the central member 5 is also disposable.

[0039] Each electrodes (electrodes 3, 4, and central
member 5) can be activated independently one from the
other to get a first pole (first electrode) and a second pole
(second electrode), "activated" meaning that a currentis
applied into the electrode.

[0040] In on embodiment the first and the second pole
are helical electrodes. In another embodiment, the first
pole is a helical electrode 3 and the second pole is the
central member 5.

[0041] When applying a current to at least one elec-
trode of the RF surgical instrument according to the
present invention, the surgical instrument works by a
cage effect (figure 4). The heating created into the tissue
goes from the closest electrode to the centre to the fur-
thermost electrode. The tissue, which is in the cage
formed by the electrodes, is thus destroyed, while the
tissue outside the cage is safe.

[0042] The different combination between the type of
electrodes (helical and/or straight), and the different di-
ameter of the helix formed by helical electrodes, present
the advantage of having a RF surgical instrument which
can be easily adapted to the size of the tissue to treat.
Furthermore, the use of the central member 5 presents
the advantage of having the possibility to treat a smaller
tissue volume, for example in combination with a smaller
helical electrode (electrode 4). It may further present the
advantage of modifying the shape of the treated zone,
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from a square like shape, in case of use of helical elec-
trodes, to a sharper shape.

[0043] The electrode guiding device 6 according to the
invention presents the advantage to maintain the dimen-
sional stability of the electrodes by preventing their de-
formation during the perforation of the skin or the organ.
Thus the confinement of the lesion created is precise and
the tissue treated is as predicted. The precision of the
treatment achieved is below 1mm. It further enables an
easier penetration of the helical electrodes 3 and 4 by
making easier the penetration screw like movement.
[0044] The electrode guiding device 6 of the RF surgi-
cal instrument according to the invention comprises a
main body 7 comprising atleasttwo holes 8 and 81 (figure
5) or 8 and 82 (figure 6), or three holes 8, 81 and 82
(figure 7), extending through the body 7.

[0045] The body 7 comprises a front side 71, a back
side 72, a proximal end 73 and a distal end 74.

[0046] The body 7 has any suitable shape, preferably
it is substantially round, but may also have, for example,
a polygonal or a square shape. It is made of any metal,
or of polymeric material. Preferably, itis made of titanium
or stainless steel, or of a poly-ether-ether-ketone (PEEK),
polycarbonate, or polyamide.

[0047] The body 7 comprises at least two holes 8 and
81, or 8 and 82, extending through the body 7 from the
front side 71 to the back side 72. Preferably, the holes
are arranged at the primal end 73 of the body 7.

[0048] Through the body 7, and on the surfaces de-
fined by the front side 71 and the back side 72, the holes
8, 81, and/or 82 have a shape and a diameter enabling
the electrodes 3, 4, 5 to go through. Preferably, their
shape and diameter correspond substantially to the
shape and the diameter of the RF electrodes 3, 4, 5 to
guide and which pass thought.

[0049] Through the body 7, the hole for a straight elec-
trode is substantially straight, and the hole for a helical
electrode is substantially helical or substantially of a cork-
screw shape, with either a left-handed or a right-handed
pitch depending of the pitch of the helical electrodes. On
the surfaces defined by the front side 71 and the back
side 72, the hole 82 may be round, square, oval, or oc-
tagonal.

[0050] The diameter of the holes 8 and 81 is substan-
tially equal, or corresponding, to the diameter of the helix
formed by the corresponding electrodes 3 and 4. The
size of the opening forming the holes 8 and 81 is sub-
stantially equal, or corresponding, to the diameter of the
corresponding electrodes 3 and 4, preferably the size of
the opening do not exceed 10 % of the diameter of the
electrodes 3 or 4.

[0051] The diameter of the hole 82 is substantially
equal, or corresponding, to the diameter of the central
member 5, and preferably do not exceed 10 % of the
diameter of the central member 5.

[0052] In a preferred embodiment, the body 7 of the
guiding device comprises two helical holes 8 and 81 (fig-
ure 5).
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[0053] In another preferred embodiment, the body 7 of
the guiding device comprises one helical 8 and one
straight hole 82 (figure 6).

[0054] In another preferred embodiment, the body 7
comprises two helical holes 8, 81 and one straight hole
82 (figure 7).

[0055] However, the number of holes and their shape
are not limited to those disclosed here as examples. The
guiding device may comprise as many holes, and as dif-
ferent, as RF electrodes are.

[0056] Preferably, the guiding device 6 according to
the present invention cooperates with the RF electrodes
as described. However, the electrode guiding device may
be used with any RF surgical instrument having at least
two RF electrodes, straight and/or helical, being either
hollow to deliver a conductive fluid, or dry, and having
any size and any length. Nevertheless, the electrode
guiding device is well suited to devices comprising two
helical electrodes wounded parallel one to the other.
[0057] The body 7 of the electrode guiding device has
an overall size at least higher than the external diameter
of the furthermost helical electrode from the centre of
said body 7 (electrode 3 in figures 1 to 3). Preferably, the
body 7 has a size and a shape enabling its use with a
catheter.

[0058] Preferably, the body 7 has an overall size of
between 8 and 30 mm, a thickness of between 1 and 3
cm. The spacing between two helical holes is around 20
mm.

[0059] In another preferred embodiment of the elec-
trode guiding device 6 according to the invention, the
body 7 may comprise at least one supplementary hole
10 arranged at the distal end 74 of the body 7. Preferably,
the body 7 comprises several straight holes 10 laid in a
tangential manner at its periphery. More preferably, the
body 7 comprises two series of straight holes 10, 11, laid
in a tangential manner at its periphery, the holes 10 of
the first series being tangent to the periphery of the body
7, and the holes 11 of the second series being tangent
to the holes 10 of the first series of holes (figures 5 to 7).
[0060] The supplementary hole 10 and/or 11 guide any
other electrode, an anchoring member, or a needle, for
example a straight needle, to introduce a conductive fluid
or chemotherapeutic agent into the tissue before, during,
or after ablation, or a needle biopsy aspiration device or
any sensor, for example temperature sensors, or any op-
tical device, or illumination fibres.

[0061] In a preferred embodiment, the supplementary
holes 10 and/or 11 guide a straight RF electrode. Pref-
erably, the straight RF electrode is of the type of the cen-
tral member 5.

[0062] When the tissue to treat is bigger than the di-
ameter of the biggest helix formed by the outermost hel-
ical electrode 3, at least one straight RF electrode can
be used, said straight RF electrode being guided pre-
cisely where wanted, thanks to the specific arrangement
of the supplementary holes 10 and/or 11 into the guiding
device 6. To widen the volume of tissue to treat, the RF
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current is applied either between the helical electrode 3
and the supplementary straight electrode, or between
the central member 5 and the supplementary straight
electrode.

[0063] Optionally, the guiding device further comprises
a fixing part 9, to allow the guiding device 6 to be hand-
held, or to be fixed to a percutaneous surgical instrument
or a laparoscopic surgical instrument.

[0064] The body 7 of the electrode guiding device may
be made either of one piece, or made of the assembly a
two elements, one corresponding to the front side 71 and
the other corresponding to the back side 72 of the device,
the two elements being assembled by any suitable meth-
od.

[0065] The one piece body 7, or the two elements body
7, may be produced by any suitable method, forexample
by extrusion, by moulding or by stereolytography.
[0066] In a preferred embodiment, the hole 8, 81, 82
and the supplementary hole 10 or 11 are formed during
the process to manufacture the body 7. In another em-
bodiment, the hole 8, 81, 82 and the supplementary hole
10 or 11 are drilled, by any suitable means, into the mass
of the one piece body 7, or in the two elements corre-
sponding to the front side 71 and the back side 72 of the
body 7, the holes being drilled before or after the assem-
bly of the two elements of the body 7.

[0067] In another embodiment, the holes 8, 81 or 82
are not drilled but are formed by the assembly of a one
piece body 12, or a front side and back side elements
assembly, having a circular opening 13, and a threaded
rod 14 engaged in said circular opening 13 (figure 8).
Preferably, the threaded rod 14 is engaged by force in
the opening 13 and fixed to the body 7, for example by
heat welding or by means of a biocompatible glue.
[0068] Preferably, the threaded rod 14 is made of the
same material as the one of the body 7, or as the one of
the front side and back side elements, for example, made
of PEEK.

[0069] The diameterofthe opening 13 and the external
diameter of the threaded rod 14 are chosen to fit the
external diameter of the helical electrode to guide. Fur-
thermore, the length of the threaded rod 14 substantially
corresponds to the thickness of the body 7, and its pitch
substantially corresponds to the pitch of the helical elec-
trode, in terms of dimension and type of pitch (either left-
handed or right-handed thread).

[0070] Preferably, the threaded rod 14 further compris-
es a hole 82, which may be a helical hole or a straight
hole. The threaded rod 14 may comprise a helical and a
straight hole. The hole 82 may be drilled in the threaded
rod 14, or may be formed by the engagement a threaded
rod in an opening at the centre of the threaded rod 14.
[0071] The guiding device 6 may be fastened by any
suitable means to a laparoscopic instrument, for example
an endoscope, to a positioning head of a percutaneous
surgical instrument, or to be held by hand. Preferably,
this fastening is achieved by a fixing part 9 of the guiding
device 6.
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[0072]
posable.
[0073] The RF surgical instrument, and the electrode
guiding device, according to the invention, may be parts
of a more complex surgical instrument.

[0074] In a preferred embodiment, the RF surgical in-
strument, and the electrode guiding device, according to
the invention, may be parts of a laparoscopic surgical
instrument, for example an endoscope device. There-
fore, the electrode guiding device 6 may be fixed to the
head of the endoscope by, for example, a fixing part 9,
which may have any suitable shape and size. The front
side 71 of the guiding device 6 is placed against the organ
to treat and the electrodes extend out through the head
of the endoscope device, engage, and extend out
through, the electrode guiding device 6, and penetrate
into the organ in a screw-like movement for helical elec-
trodes, or a straight movement for a straight electrode,
as deep as necessary to reach the zone to treat.
[0075] The laparoscopic surgical instrument may fur-
ther comprise a RF current generator, and optionally,
spatial location means, optical means, biopsy aspiration
means, sensors and/or computer means.

[0076] In a preferred embodiment, the RF surgical in-
strument, and the electrode guiding device, according to
the invention, may be parts of a percutaneous surgical
instrument. Therefore, the surgical instrument further
comprises a RF current generator, and optionally, posi-
tioning means, controlling means, location means, imag-
ing means, and computer means.

[0077] In percutaneous applications, the front side 71
of the guiding device 6 is placed against the skin and is
hand-held, for example by the fixing part 9, said fixing
part 9 having any suitable shape and size. Then, the elec-
trodes 3, 4 and/or 5 are engaged into the holes of the
guiding device, and extend out through the guiding de-
vice 6 to penetrate through the skin in a screw-like move-
ment for helical electrodes, or a straight movement for
the straight electrode, as deep as necessary to reach the
zone to treat. However, this operation may be more au-
tomated by using positioning means and controlling
means. The RF surgical device may further comprise lo-
cation means and imaging means.

[0078] Preferably, the positioning means comprise a
"X, Y" head 12 (fig. 9), or a robot arm, to which the elec-
trode guiding device 6 is fixed, for example by using the
fixing part 9 of any suitable shape and size allowing its
fastening to the "X, Y" head 12 or robot arm.

[0079] The location means, comprising for example a
ultrasound probe coupled to imaging means, allow to get
the exact position of the tissue to treat and give a refer-
ence point to insure the precise positioning of the elec-
trodes using the "X, Y" head 12, before and after the
penetration of the electrodes 3, 4, 5. Preferably, the lo-
cation means are controlled by the computer means.
[0080] The front side 71 of the guiding device 6, fas-
tened to the "X, Y" head 12, for example by the fixing
part 9, is placed against the skin precisely at the point of

Preferably, the electrode guiding device is dis-
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entry determined by location means, at the level of the
tissue to treat, or the area chosen for the treatment. Then,
the electrodes 3, 4 and/or 5 extend out through the elec-
trode guiding device 6, and penetrate through the skin
as deep as necessary to reach the zone to treat.

[0081] The "X, Y" head 12, and/or the movement of
the electrodes 3, 4, 5, may be hand-operated, for exam-
ple by the operator of the surgical instrument, or auto-
matically operated using the controlling means, which
may comprise for example a stepper motor which may
be controlled by the computer means.

[0082] Preferably, in either the laparoscopic or percu-
taneous embodiments, the treatment of the tissue or the
organ may be followed by the location means coupled to
the imaging means.

[0083] If necessary, to widen the volume of the area
to treat, without being obliged to remove the electrodes
and to readjust the position with the "X, Y" head 12, one
or more straight electrodes may be used. These supple-
mentary electrodes are precisely positioned thanks to
the supplementary hole 10 and/or 11 of the guiding de-
vice 6. Thus, the area treated is widened while the skin
perforation is reduced to a minimum.

[0084] The electrode guiding device 6 according to the
invention presents the advantage of allowing thus a pre-
cise electrodes positioning inrespectto the tissue to treat,
as it is an alternate solution to the traditional grid used
to guide straight electrodes of percutaneous surgical in-
strument.

[0085] Ithasalsothe advantage of giving the possibility
to widen the treated area by guiding at precise locations
supplementary electrodes.

[0086] The RF surgical instrument, according to the
invention comprising the guiding device 6, presents the
advantage of having enhanced performances. Italso has
the advantage of being adaptable to any size or shape
of tumours to treat. It also has the advantage of being
minimally invasive.

[0087] The RF surgical instrument, according to the
invention, may preferably be used to treat prostate, kid-
ney or breast cancer.

Claims

1. A bipolar radiofrequency surgical instrument com-
prising at least two dry rigid electrodes (3, 4, 5), at
least one of which (3, 4) being helical, and an elec-
trode guiding device (6) comprising a main body (7),
having a proximal end (73) and a distal end (74), and
at least two insertion holes (8, 81, 82) extending
through the body (7), characterised in that each
insertion hole (8, 81, 82) has a shape and a size
corresponding substantially to the shape and size of
the corresponding electrode (3, 4, 5), such that the
electrodes can pass through and be guided by the
insertion holes, wherein the insertion hole (8, 81) for
the helical electrode (3, 4) is substantially helical.
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Bipolar radiofrequency surgical instrument of claim
1, comprising a stabilisation means (2) arranged at
a proximal end of the helical electrode, wherein the
helical electrode (3, 4) is fixed in the stabilisation
means (2).

Bipolar radiofrequency surgical instrument of claim
1 or 2, wherein the helical insertion hole (8, 81) has
a pitch corresponding substantially to the pitch of the
helical electrode (3, 4).

Bipolar radiofrequency surgical instrument of any
one preceding claim, wherein the electrodes (3, 4,
5) are electrodes arranged for percutaneous inser-
tion and wherein the electrode guiding device (6)
comprises a fixing part (9) arranged for fastening
said guiding device (6) to positioning means (12) for
positioning the electrode guiding device (6) against
the skin of a human body so as to enable the elec-
trodes to perform a percutaneous surgical treatment.

The bipolar radiofrequency surgical instrument of
any one preceding claim, wherein at least two of said
dry electrodes are helical and wherein the electrode
guiding device (6) comprises corresponding sub-
stantially helical insertion holes (8, 81).

The bipolar radiofrequency surgical instrument of
any one claim 1 to 4, wherein one of said electrodes
is straight and the electrode guiding device (6) com-
prises a corresponding substantially straight inser-
tion hole (82).

The bipolar radiofrequency surgical instrument ac-
cording to any one preceding claim, wherein the at
least two dry electrodes (3, 4, 5) and the insertion
holes (8, 81, 82) are arranged in a concentric man-
ner.

An electrode guiding device (6) for guiding at least
two Radiofrequency electrodes of a bipolar Radiof-
requency surgical instrument, at least one of which
being helical, comprising a main body (7), having a
proximal end (73) and a distal end (74), and at least
two insertion holes (8, 81, 82) extending through the
body (7),

characterised in that each insertion hole (8, 81, 82)
has a shape and a size corresponding substantially
to the shape and size of the corresponding electrode
(3, 4, 5), such that the electrodes can pass through
and be guided by the insertion holes, wherein at least
one insertion hole (8, 81) is substantially helical and
arranged for guiding the helical electrode (3, 4).

The device according to claim 8, wherein the body
(7) further comprises at least one supplementary
hole (10) at the distal end (74) of the body (7), said
supplementary hole (10) being straight and arranged
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for guiding a straight electrode, an anchoring mem-
ber, or a needle.

The device accordingtoclaim 9, wherein afirstseries
of said supplementary holes (10) are arranged, in a
tangential manner, at the periphery of said body (7).

The device according to claim 10, wherein the body
(7) further comprises a second series of said sup-
plementary holes (11) arranged in a tangential man-
ner with respect to the first series of supplementary
holes (10).

The device according to any one of the claims 8 to
11, wherein the body (7) comprises a circular open-
ing (13) wherein a threaded rod (14) is assemblable
into the circular opening (13) thereby forming the hel-
ical insertion hole (8, 81).

The device according to any one of the claims 8 to
12, further comprising a fixing part (9) to fasten said
guiding device (6) to the head of a laparoscopic sur-
gical instrument or to positioning means of a percu-
taneous surgical instrument.

A kit of parts comprising the electrode guiding device
(6) according to any one of the claims 8 to 13, and
at least two dry rigid radiofrequency electrodes (3,
4, 5), at least one of which (3, 4) being helical.

Patentanspriiche

1.

Ein Instrument fiir bipolare Radiofrequenzchirurgie,
umfassend mindestens zwei starre Trockenelektro-
den (3, 4, 5), von denen mindestens eine (3, 4) spi-
ralférmig ist, und eine Elektrodenfiihrungsvorrich-
tung (6), umfassend einen Hauptkérper (7) miteinem
proximalen Ende (73) und einem distalen Ende (74)
und mindestens zwei Einsteckléchern (8, 81, 82),
die sich durch den Kérper (7) erstrecken,

dadurch gekennzeichnet, dass jedes Einsteck-
loch (8,81, 82) eine Gestaltund eine GroRe aufweist,
die im Wesentlichen der Gestalt und GroéRe der ent-
sprechenden Elekirode (3, 4, 5) entsprechen, so
dass die Elektroden durch die Einstecklocher treten
und von ihnen gefiihrt werden kdnnen, wobei das
Einsteckloch (8, 81) fiir die spiralférmige Elektrode
(3, 4) im Wesentlichen spiralférmig ist.

Instrument fiir bipolare Radiofrequenzchirurgie nach
Anspruch 1, umfassend ein Stabilisierungsmittel (2),
an einem proximalen Ende der spiralférmigen Elek-
trode angeordnet, wobei die spiralférmige Elektrode
(3, 4) im Stabilisierungsmittel (2) befestigt ist.

Instrument fiir bipolare Radiofrequenzchirurgie nach
Anspruch 1 oder 2, wobei das spiralférmige Ein-
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steckloch (8, 81) einen Gewindegang aufweist, der
im Wesentlichen dem Gewindegang der spiralférmi-
gen Elektrode (3, 4) entspricht.

Instrument furr bipolare Radiofrequenzchirurgie nach
irgendeinem der vorhergehenden Anspliche, wobei
die Elektroden (3, 4, 5) fir perkutane Insertion an-
geordnete Elektroden sind und wobei die Elektro-
denfiihrungsvorrichtung (6) ein Befestigungsteil (9)
umfasst, zur Befestigung der besagten Fihrungs-
vorrichtung (6) an Positionierungsmitteln (12) ange-
ordnet, um die Elektrodenfiihrungsvorrichtung (6)
gegen die Haut eines menschlichen Kérpers zu po-
sitionieren, damit es den Elektroden gestattet wird,
eine perkutane chirurgische Behandlung durchzu-
fihren.

Das Instrument fiir bipolare Radiofrequenzchirurgie
nach irgendeinem der vorhergehenden Anspriiche,
wobei mindestens zwei der besagten Trockenelek-
troden spiralférmig sind und wobei die Elektroden-
fihrungsvorrichtung (6) entsprechende im Wesent-
lichen spiralférmige Einstecklécher (8, 81) umfasst.

Das Instrument fiir bipolare Radiofrequenzchirurgie
nach irgendeinem der Anspriiche 1 bis 4, wobei eine
der besagten Elektroden gerade ist und die Elektro-
denfiihrungsvorrichtung (6) ein entsprechendes im
Wesentlichen gerades Einsteckloch (82) umfasst.

Das Instrument fiir bipolare Radiofrequenzchirurgie
nach irgendeinem der vorhergehenden Anspriche,
wobei die mindestens zwei Trockenelektroden (3, 4,
5) und die Einsteckldocher (8, 81, 82) in einer kon-
zentrischen Art und Weise angeordnet sind.

Eine Elektrodenfiihrungsvorrichtung (6) zur Fiihrung
von mindestens zwei Radiofrequenzelektroden ei-
nes Instruments flr bipolare Radiofrequenzchirur-
gie, von denen mindestens eine spiralférmig ist, um-
fassend einen Hauptkdrper (7) mit einem proximalen
Ende (73) und einem distalen Ende (74) und minde-
stens zwei Einstecklochern (8, 81, 82), die sich durch
den Korper (7) erstrekken,

dadurch gekennzeichnet, dass jedes Einsteck-
loch (8,81, 82) eine Gestaltund eine GréRe aufweist,
die im Wesentlichen der Gestalt und GrofRke der ent-
sprechenden Elektrode (3, 4, 5) entsprechen, so
dass die Elektroden durch die Einsteckldcher treten
und von ihnen gefiihrt werden kénnen, wobei min-
destens ein Einsteckloch (8, 81) im Wesentlichen
spiralférmig und zur Fuhrung der spiralférmigen
Elektrode (3, 4) angeordnet ist.

Die Vorrichtung nach Anspruch 8, wobei der Kérper
(7) ferner mindestens ein Zusatzloch (10) am dista-
len Ende (74) des Korpers (7) umfasst, wobei das
Zusatzloch (10) gerade und zur Fihrung einer ge-

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

raden Elektrode, eines Verankerungselements oder
einer Nadel angeordnet ist.

Die Vorrichtung nach Anspruch 9, wobei eine erste
Reihe der besagten Zusatzlécher (10) in einer tan-
gentialen Art und Weise am Umfang des besagten
Korpers (7) angeordnet ist.

Die Vorrichtung nach Anspruch 10, wobei der Kérper
(7) ferner eine zweite Reihe der besagten Zusatzl6-
cher (11) umfasst, die in einer tangentialen Art und
Weise in Bezug auf die erste Reihe der Zusatzlécher
(10) angeordnet ist.

Die Vorrichtung nach irgendeinem der Anspriiche 8
bis 11, wobei der Kérper (7) eine kreisférmige Off-
nung (13) umfasst, wobei ein Gewindestab (14) in
die kreisférmige Offnung (13) montierbar ist, wo-
durch das spiralférmige Einsteckloch (8, 81) gebildet
wird.

Die Vorrichtung nach irgendeinem der Anspriiche 8
bis 12, ferner umfassend ein Befestigungsteil (9) zur
Befestigung der Flhrungsvorrichtung (6) am Kopf
eines Instruments flr laparoskopische Chirurgie
oder an Positionierungsmitteln eines Instruments fir
perkutane Chirurgie.

Ein Kit von Einzelteilen, umfassend die Elektroden-
fuhrungsvorrichtung (6) nach irgendeinem der An-
spriiche 8 bis 13 und mindestens zwei starre Radio-
frequenz-Trockenelektroden (3, 4, 5), von denen
mindestens eine (3, 4) spiralférmig ist.

Revendications

Instrument de chirurgie par radiofréquence bipolaire,
comprenant au moins deux électrodes rigides sé-
ches (3, 4, 5), au moins l'une desquelles (3, 4) étant
hélicoidale, et un dispositif de guidage d’électrode
(6) comprenant un corps principal (7), ayant une ex-
trémité proximale (73) et une extrémité distale (74),
et au moins deux trous d’introduction (8, 81, 82)
s’étendant a travers le corps (7), caractérisé en ce
que chaque trou d’introduction (8, 81, 82) a une for-
me et une dimension correspondant essentiellement
a la forme et a la dimension de I'électrode corres-
pondante (3, 4, 5), de telle sorte que les électrodes
peuventpasser a travers et étre guidées parles trous
d’introduction, le trou d’introduction (8, 81) pour
I’électrode hélicoidale (3, 4) étant essentiellement
hélicoidal.

Instrument de chirurgie par radiofréquence bipolaire
selon la revendication 1, comprenant un moyen de
stabilisation (2) agencé a une extrémité proximale
de I'électrode hélicoidale, I'électrode hélicoidale (3,
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4) étant fixée dans le moyen de stabilisation (2).

Instrument de chirurgie par radiofréquence bipolaire
selon la revendication 1 ou 2, dans lequel le trou
d’introduction hélicoidal (8, 81) a un pas correspon-
dant essentiellement au pas de I'électrode hélicoi-
dale (3, 4).

Instrument de chirurgie par radiofréquence bipolaire
selon I'une quelconque des revendications précé-
dentes, dans lequel les électrodes (3, 4, 5) sont des
électrodes agencées pour une introduction percuta-
née et dans lequel le dispositif de guidage d’électro-
de (6) comprend une partie de fixation (9) agencée
pour fixer ledit dispositif de guidage (6) a des moyens
de positionnement (12) pour positionner le dispositif
de guidage d’électrode (6) contre la peau d’un corps
humain de fagon a permettre aux électrodes de réa-
liser un traitement de chirurgie percutanée.

Instrument de chirurgie par radiofréquence bipolaire
selon I'une quelconque des revendications précé-
dentes, dans lequel au moins deux desdites électro-
des seches sont hélicoidales et dans lequel le dis-
positif de guidage d’électrode (6) comprend des
trous d’introduction essentiellement hélicoidaux cor-
respondants (8, 81).

Instrument de chirurgie par radiofréquence bipolaire
selon 'une quelconque des revendications 1 a 4,
dans lequel I'une desdites électrodes est rectiligne
et le dispositif de guidage d’électrode (6) comprend
un trou d’introduction essentiellement rectiligne cor-
respondant (82).

Instrument de chirurgie par radiofréquence bipolaire
selon I'une quelconque des revendications précé-
dentes, dans lequel les au moins deux électrodes
séches (3, 4, 5) et les trous d’introduction (8, 81, 82)
sont agencés d’'une maniere concentrique.

Dispositif de guidage d’électrode (6) pour guider au
moins deux électrodes de radiofréquence d’un ins-
trument de chirurgie par radiofréquence bipolaire,
au moins l'une desquelles étant hélicoidale, com-
prenant un corps principal (7), ayant une extrémité
proximale (73) et une extrémité distale (74), et au
moins deux trous d’introduction (8, 81, 82) s’éten-
dant a travers le corps (7),

caractérisé en ce que chaque trou d’introduction
(8, 81, 82) a une forme et une dimension correspon-
dant essentiellement a la forme et a la dimension de
I'électrode correspondante (3, 4, 5), de telle sorte
que les électrodes peuvent passer a travers et étre
guidées par les trous d’introduction, au moins un trou
d’introduction (8, 81) étant essentiellement hélicoi-
dal et agenceé pour guider I'électrode hélicoidale (3,
4).
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Dispositif selon la revendication 8, dans lequel le
corps (7) comprend en outre au moins un trou sup-
plémentaire (10) a I'extrémité distale (74) du corps
(7), ledit trou supplémentaire (10) étant rectiligne et
agenceé pour guider une électrodes rectiligne, un élé-
ment d’ancrage ou un aiguille.

Dispositif selon la revendication 9, dans lequel une
premiére série desdits trous supplémentaires (10)
est agencée, d’'une maniére tangentielle, a la péri-
phérie dudit corps (7).

Dispositif selon la revendication 10, dans lequel le
corps (7) comprend en outre une seconde série des-
dits trous supplémentaires (10) agencée d’'une ma-
niere tangentielle par rapport a la premiére série de
trous supplémentaires (10).

Dispositif selon'une quelconque des revendications
8 a 11, dans lequel le corps (7) comprend une ouver-
ture circulaire (13), une tige filetée (14) étant apte a
étre assemblée dans 'ouverture circulaire (13), for-
mant ainsi le trou d’introduction hélicoidal (8, 81).

Dispositif selon'une quelconque des revendications
8 a 12, comprenant en outre une partie de fixation
(9) pour fixer ledit dispositif de guidage (6) a la téte
d’uninstrumentde chirurgie laparoscopique ou a des
moyens de positionnement d’un instrument de chi-
rurgie percutanée.

Trousse de pieces comprenant le dispositif de gui-
dage d’électrode (6) selon I'une quelconque des re-
vendications 8 a 13, et au moins deux électrodes de
radiofréquence rigides séches (3, 4, 5), au moins
I'une desquelles (3, 4) étant hélicoidale.
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