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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present disclosure relates to an endoscopic
high-frequency treatment tool which is inserted into a
treatment tool insertion channel of an endoscope.

2. Description of the Related Art

[0002] A typical endoscopic high-frequency treatment
tool is constructed and arranged so that a conductive
wire is inserted into an insulating flexible sheath, which
is inserted into a treatment tool insertion channel of an
endoscope, and so that a high-frequency cutting elec-
trode exposed at the outer surface of the flexible sheath
in the vicinity of the end thereof and the conductive wire
are connected together in the flexible sheath.
[0003] However, an operation connecting the conduc-
tive wire that is inserted into the flexible sheath and the
high-frequency cutting electrode to each other needs to
be performed with a high degree of precision. If the con-
nection between the conductive wire and the high-fre-
quency cutting electrode is even a little poor, there is a
possibility of the high-frequency cutting electrode falling
into the body of a patient.
[0004] To prevent this problem from occurring, an en-
doscopic  high-frequency treatment tool in which a
stranded wire made of metal is used as a conductive wire
and in which a part of the strands having the conductive
wire is extended from the conductive wire to be used as
a high-frequency cutting electrode is known in the art.
This type of endoscopic high-frequency treatment tool is
disclosed in JP 53-094481 (Japanese patent gazette No.
57-811).
[0005] However, if a part of the strands of the conduc-
tive wire is extended from the conductive wire to be used
as a high-frequency cutting electrode, the end of the con-
ductive wire which corresponds to the base (root) of the
high-frequency cutting electrode may become frayed and
thus expand radially to thereby cause a malfunction. This
problem tends to occur especially in the case where the
conductive wire is operated to rotate about its axis in the
flexible sheath.
[0006] Figure 7 of the aforementioned Japanese pat-
ent gazette shows an embodiment of an endoscopic
high-frequency treatment tool in which a high-frequency
cutting electrode formed by a part of the strands of a
conductive wire is looped to extend backward and then
joined at the end of the high-frequency cutting electrode
to the end surface of the conductive wire. However, such
a structure cannot securely prevent the conductive wire
that is made of strands from becoming frayed when the
conductive wire is repeatedly  rotated about its axis.
Moreover, if the end of the high-frequency cutting elec-
trode is soldered to the end surface of the conductive

wire, the subsequent flux-residue cleaning operation be-
comes extremely troublesome. Furthermore, if the end
of the high-frequency cutting electrode is brazed to the
end surface of the conductive wire, the application of heat
during brazing weakens the base of the high-frequency
cutting electrode, and therefore may cause the high-fre-
quency cutting electrode to be damaged during use.
[0007] An endoscopic high-frequency treatment tool
according to the preamble of claim 1 is disclosed in JP-
A-53-094481.

SUMMARY OF THE INVENTION

[0008] The present invention is set out in the appended
claims. The embodiments of the disclosure which do not
fall within the scope of said claims are provided for illus-
trative purposes only and do not form part of the inven-
tion.
[0009] The present disclosure provides an endoscopic
high-frequency treatment tool wherein a stranded wire is
used as a conductive wire and wherein a part of the
strands having the stranded wire is extended from the
stranded wire to be used as a high-frequency cutting elec-
trode, and wherein the end of the conductive wire is pre-
vented from becoming frayed and expanding radially
even if the conductive wire is repeatedly rotated.
[0010] According to an aspect of the present disclo-
sure, an endoscopic high-frequency treatment tool is pro-
vided, including an insulating flexible sheath; a conduc-
tive stranded wire made of metal; and a cover sheath
which is fitted on a portion of the conductive stranded
wire in  the vicinity of a end thereof, wherein the conduc-
tive stranded wire is inserted into the insulating flexible
sheath so as to be rotatable about an axis of the conduc-
tive stranded wire from a proximal end side thereof, and
a part of wire strands of the conductive stranded wire is
extended outwards from a portion of the insulating flex-
ible sheath in the vicinity of a end thereof to be used as
a high-frequency cutting electrode.
[0011] The high-frequency cutting electrode is posi-
tioned so that an outer surface thereof is exposed at a
side surface of the insulating flexible sheath in the vicinity
of the end thereof. The insulating flexible sheath includes
a distal portion and a proximal portion which are sepa-
rated from each other at a separation position behind the
high-frequency cutting electrode on a proximal side
thereof in the vicinity of the end of the insulating flexible
sheath. The distal portion and the proximal portion are
connected to each other at the separation position to be
freely rotatable relative to each other about a common
axis which is also common with an axis of the insulating
flexible sheath, so that the distal portion rotates about
the common axis by rotating the conductive stranded wire
from a proximal end of the proximal portion.
[0012] The distal portion includes  two holes which are
provided apart from each other in a direction substantially
parallel to the axis of the distal portion, the outer surface
of the high-frequency cutting electrode being exposed at
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the side surface of the insulating flexible sheath via the
two holes to extend in the direction substantially parallel
to the axis of the distal portion.
[0013] It is desirable for the end of the conductive
stranded wire to be drawn into the distal portion through
one of the two through-holes and to be wound tightly
around the cover sheath to fix the cover sheath to the
conductive stranded wire.
[0014] It is desirable for the cover sheath to be made
of a heat-shrinkable material.
[0015] In an embodiment, the cover sheath is fitted on
the portion of the conductive stranded wire in the vicinity
of the end thereof to prevent the conductive stranded
wire from expanding radially.
[0016] According to the present disclosure, the ar-
rangement wherein a sheath for preventing the conduc-
tive stranded wire from expanding radially is fitted on a
portion of the conductive stranded wire in the vicinity of
the end thereof prevents the end of the conductive strand-
ed wire from becoming frayed and expanding radially
even if the conductive stranded wire is repeatedly rotated
about its axis. Moreover, since the end of the high-fre-
quency cutting electrode is joined to the end surface of
the conductive stranded wire by neither soldering nor
brazing, no flux-residue cleaning operation is required
and the high-frequency cutting electrode is not weakened
via application of heat, which makes it possible to reliably
prevent the conductive stranded wire from becoming
frayed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The present invention will be discussed below
in detail with reference to the accompanying drawings,
in which:

Figure 1 is an axial sectional view of a end portion
of an embodiment of an endoscopic high-frequency
knife according to the present invention; and
Figure 2 is a plan view of the end portion of the en-
doscopic high-frequency knife shown in Figure 1.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0018] Figures 1 and 2 show an end portion (distal end
portion) of an embodiment of an endoscopic high-fre-
quency knife according to the present invention. The en-
doscopic high-frequency knife is provided with an insu-
lating flexible sheath 1, a high-frequency cutting elec-
trode 2 and a conductive wire (conductive stranded wire)
3. The insulating flexible sheath 1 is a flexible tube made
of resin such as polytetrafluoroethylene (PTFE). The
high-frequency cutting electrode 2 is installed in the en-
doscopic high-frequency knife so that an outer surface
of the high-frequency cutting electrode 2 is exposed at a
side surface of the flexible sheath 1 in the vicinity of the
end thereof. The conductive wire 3 which is inserted into
the flexible sheath 1 is joined to the high-frequency cut-

ting electrode 2 to establish electrical connection there-
with.
[0019] The flexible sheath 1 is separated into two por-
tions:

a distal portion 1A and a proximal portion 1B in the
vicinity of the distal end of the flexible sheath 1 a
little away from the high-frequency cutting electrode
2 toward the proximal end side of the flexible sheath
1 (e.g., at a position 3 to 10 centimeters away from
the end of the flexible sheath 1).

[0020] Specifically, the proximal portion 1B is formed
to be, e.g., approximately 1.5 to 3 millimeters in diameter
and approximately 1 to 2 meters in length, and the distal
portion 1A is formed to have an outer diameter that allows
the distal portion 1A to be loosely fitted into the distal end
of the proximal portion 1B by a length of approximately
1 to 2 centimeters and to be capable of rotating freely on
the axis of the distal portion 1A relative to the proximal
portion 1B.
[0021] In the present embodiment, the conductive wire
3 is a stranded wire consisting of a plurality of wire strands
(conductive wire strands). The plurality of wire strands
consists of a straight core strand and the remaining wire
strands (e.g., five or six wire strands) which surrounds
the straight core strand. The end of the core strand is
extended from the end of the stranded wire to be partly
formed as the high-frequency cutting electrode 2. One
or more wire strands of the conductive wire 3 other than
the core strand of the conductive wire 3 can be extended
from the end of the stranded wire to be formed as the
high-frequency cutting electrode 2.
[0022] The distal portion 1A is provided, on the periph-
ery thereof in the vicinity of the opposite ends of the distal
portion 1A, respectively, with a pair of through-holes (ra-
dial holes) 4A and 4B, respectively, which are spaced
from each other in the lengthwise direction (axial direc-
tion) of the distal portion 1A. An extended part 3a of the
core strand of the conductive wire 3 is drawn out of the
distal portion 1A through the through-hole 4A and bent
backward (rightward as viewed in Figure 1). Subsequent-
ly, the end of the backwardly bent portion of the extended
part 3a is drawn back into the distal portion 1A through
the through-hole 4B so that a portion of the extended part
3a which is exposed to the outside of the distal portion
1A between the pair of through-holes 4A and 4B serves
as the high-frequency cutting electrode 2.
[0023] The end 3b of an extended part of the core
strand that is drawn into the distal portion 1A through the
through-hole 4B extends backward up into the proximal
portion 1B and is wound around the conductive wire 3 in
the proximal portion 1B in the vicinity of the end thereof.
Due to this structure, the end of the conductive wire 3 is
substantially fixed to the distal portion 1A.
[0024] A portion of the conductive wire 3 in the vicinity
of the end thereof is sheathed with a sheath (cover
sheath) 6 which prevents the conductive wire 3 from be-
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coming frayed  and expanding radially. In view of resist-
ance to high-frequency and heat which are generated
during an endoscopic high-frequency treatment, the
sheath 6 is formed from a material such as a fluorocarbon
resin, a polyimide resin, or a poly-ether-ether-keton
(PEEK) resin.
[0025] Although it is sufficient for the aforementioned
portion of the conductive wire 3 which is sheathed with
the sheath 6 to extend by a length of approximately a few
millimeters to a few centimeters from the end of the con-
ductive wire 3, the same portion to be sheathed with the
sheath 6 can extend by a greater length. In the present
embodiment, the sheathed portion of the conductive
stranded wire 3 that is sheathed with the sheath 6 extends
approximately three to five centimeters.
[0026] The inner diameter of the sheath 6 is substan-
tially identical to the outer diameter of the conductive wire
3 (slightly greater than the outer diameter of the conduc-
tive wire 3, to be exact, so that the sheath 6 can be firmly
fitted on the conductive wire 3), and the wall thickness
of the sheath 6 only needs to be within the range sufficient
for the conductive wire 3 to be prevented from being
frayed (e.g., the range from 0.15 to 0.25 millimeters).
[0027] The sheath 6 is fixed to the conductive wire 3
by winding the end 3b of the extended part of the core
strand, which is drawn into the distal portion 1A through
the  through-hole 4B, tightly around the outer periphery
of the sheath 6. If a heat-shrinkable sheath having an
inner diameter greater than the outer diameter of the con-
ductive wire to some extent is used as the sheath 6, the
sheath 6 can be fixed on the conductive wire 3 by heat
contraction force.
[0028] Since the sheath 6 of such a type which is firmly
fitted on a portion of the conductive wire 3 in the vicinity
of the end thereof, the end of the conductive wire 3 does
not become frayed and thus does not expand radially
even if the conductive wire 3 is repeatedly rotated about
its axis. Moreover, since the end of the high-frequency
cutting electrode is joined to the end surface of the con-
ductive wire by neither soldering nor brazing, no flux-
residue cleaning operation is required and the high-fre-
quency cutting electrode is not weakened by an applica-
tion of heat, which makes it possible to reliably prevent
the conductive wire 3 from becoming frayed.
[0029] The endoscopic high-frequency knife is provid-
ed, on an outer peripheral surface of the distal portion
1A in close vicinity of the end of the proximal portion 1B,
with a stopper tube 5 which is firmly fitted on the distal
portion 1A, e.g., by being heat-shrunk thereon. The stop-
per tube 5 prevents the distal portion 1A from being fur-
ther drawn into the proximal portion 1B when an external
force which  makes the distal portion 1A move in the axial
direction thereof relative to the proximal portion 1B is
exerted on the distal portion 1A. The conductive wire 3
together with the high-frequency cutting electrode 2
serves as a stopper which prevents the distal portion 1A
from coming out of the proximal portion 1B.
[0030] The endoscopic high-frequency knife is provid-

ed with indicia (marks) 7 on the stopper tube 5 in a rear-
ward axial direction extending from the distal portion 1A
on the circumferentially opposite side of the distal portion
1A from the high-frequency cutting electrode 2.
[0031] A manual operation portion (not shown) is cou-
pled to the proximal end of the proximal portion 1B. Man-
ually rotating the conductive wire 3 on the axis thereof in
directions shown by double-headed arrows R in Figures
1 and 2 causes the distal portion 1A to rotate on the axis
thereof relative to the proximal portion 1B in directions
shown by double-headed arrows r in Figures 1 and 2,
thus causing the high-frequency cutting electrode 2 to
rotate about the axis of the sheath 1. Electric current can
be passed through the high-frequency cutting electrode
2 via the high-frequency cutting electrode 2 by connect-
ing a line cord of a high-frequency power supply (not
shown) to the manual operation portion.
[0032] Due to such a structure, in the case where one
makes  numerous consecutive incisions in, e.g., a
swelled resection part of a mucosa with an endoscopic
high-frequency knife, incisions can be easily made in the
swelled resection part in a short time with the above il-
lustrated embodiment of the endoscopic high-frequency
knife. This is because one can reorient the high-frequen-
cy cutting electrode 2 to change the incisional position
for the subsequent incising operation instantly by chang-
ing the orientation of the high-frequency cutting electrode
2 by approximately 180 degrees each time an incision
has been made in the swelled resection part by swinging
the flexible sheath 1 with the high-frequency cutting elec-
trode 2 in an energized state.
[0033] The present invention is set out in the appended
claims.

Claims

1. An endoscopic high-frequency treatment tool com-
prising:

an insulating flexible sheath (1);
a conductive stranded wire made (3) of metal;
and
a cover sheath (6) which is fitted on a portion of
said conductive stranded wire (3) in the vicinity
of a end thereof,
wherein said conductive stranded wire (3) is in-
serted into said insulating flexible sheath (1) so
as to be rotatable about an axis of said conduc-
tive stranded wire from a proximal end side
thereof,
wherein a part of wire strands of said conductive
stranded wire (3) is extended outwards from a
portion of said insulating flexible sheath in the
vicinity of a end thereof to be used as a high-
frequency cutting electrode (2),
wherein said high-frequency cutting electrode
(2) is positioned so that an outer surface thereof
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is exposed at a side surface of said insulting
flexible sheath (1) in the vicinity of said end
thereof, and characterized in that
said insulating flexible sheath (1) includes a dis-
tal portion (1A) and a proximal portion (1B) which
are separated from each other at a separation
position behind said high-frequency cutting
electrode (2) on a proximal side thereof in the
vicinity of said end of said insulating flexible
sheath (1),
wherein said distal portion (1A) and said proxi-
mal portion (1B) are connected to each other at
said separation position to be freely rotatable
relative to each other about a common axis
which is also common with an axis of said insu-
lating flexible sheath (1), so that said distal por-
tion (1A) rotates about said common axis by ro-
tating said conductive stranded (3) wire from a
proximal end of said proximal portion (1B), and
in that
said distal portion (1A) includes two holes (4A,
4B) which are provided apart from each other in
a direction substantially parallel to said axis of
said distal portion (1A), said outer surface of said
high-frequency cutting electrode (2) being ex-
posed at said side surface of said insulating flex-
ible sheath (1) via said two holes (4A, 4B) to
extend in said direction substantially parallel to
said axis of said distal portion (1A).

2. The endoscopic high-frequency treatment tool ac-
cording to claim 1, wherein said end of said conduc-
tive stranded wire (3) is drawn into said distal portion
(1A) through one of said two through-holes (4A, 4B)
and is wound tightly around said cover sheath (6) to
fix said cover sheath (6) to said conductive stranded
wire (3).

3. The endoscopic high-frequency treatment tool ac-
cording to claim 1, wherein said cover sheath (6) is
made of a heat-shrinkable  material.

4. An endoscopic high-frequency treatment tool ac-
cording to one of the preceding claims, wherein
said cover sheath (6) is fitted on said portion of said
conductive stranded wire (3) in the vicinity of the end
thereof to prevent said conductive stranded wire (3)
from expanding radially.

Patentansprüche

1. Endoskopisches Hochfrequenz-Behandlungsgerät
mit
einer isolierenden flexiblen Hülle (1),
einem aus Metall gefertigten elektrisch leitenden Lit-
zendraht (3), und
einer Abdeckhülle (6), die auf einem Abschnitt des

elektrisch leitenden Litzendrahtes (3) nahe einem
Ende des elektrisch leitenden Litzendrahtes (3) an-
gebracht ist,
wobei der elektrisch leitende Litzendraht (3) so in die
isolierende flexible Hülle (1) eingeführt ist, dass er
von seinem proximalen Ende her um eine Achse des
elektrisch leitenden Litzendrahtes drehbar ist,
wobei sich ein Teil der Litzen-Einzeldrähte des elek-
trisch leitenden Litzendrahtes (3) von einem Ab-
schnitt der isolierenden flexiblen Hülle nahe einem
Ende der isolierenden flexiblen Hülle nach außen
erstreckt, um als Hochfrequenzschneidelektrode (2)
verwendet zu werden,
wobei die Hochfrequenzschneidelektrode (2) so an-
geordnet ist, dass ihre Außenfläche an einer Seiten-
fläche der isolierenden flexiblen Hülle (1) nahe deren
Ende freiliegt, und dadurch gekennzeichnet, dass
die isolierende flexible Hülle (1) einen distalen Ab-
schnitt (1A) und einen proximalen Abschnitt (1B) auf-
weist, die an einer Trennungsstelle hinter der Hoch-
frequenzschneidelektrode (2) auf deren proximaler
Seite nahe dem Ende der isolierenden flexiblen Hülle
(1) voneinander getrennt sind, wobei der distale Ab-
schnitt (1A) und der proximale Abschnitt (1B) an der
Trennungsstelle so miteinander verbunden sind,
dass sie um eine gemeinsame Achse, die auch ge-
meinsam mit einer Achse der isolierenden flexiblen
Hülle (1) ist, frei relativ zueinander drehbar sind, so
dass sich der distale Abschnitt (1A) durch Drehen
des elektrisch leitenden Litzendrahtes  (3) von einem
proximalen Ende des proximalen Abschnitts (1B) her
um die gemeinsame Achse dreht, und dadurch, dass
der distale Abschnitt (1A) zwei Löcher (4A, 4B) auf-
weist, die in einer zu der Achse des distalen Ab-
schnitts (1A) im Wesentlichen parallelen Richtung
voneinander beabstandet sind, wobei die Außenflä-
che der Hochfrequenzschneidelektrode (2) an der
Seitenfläche der isolierenden flexiblen Hülle (1) über
die zwei Löcher (4A, 4B) so freiliegt, dass sie sich in
die zu der Achse des distalen Abschnitts (1A) im
Wesentlichen parallelen Richtung erstreckt.

2. Endoskopisches Hochfrequenz-Behandlungsgerät
nach Anspruch 1, wobei das Ende des elektrisch lei-
tenden Litzendrahtes (3) durch eines der beiden
Durchgangslöcher (4A, 4B) in den distalen Abschnitt
(1A) hineingezogen ist und eng um die Abdeckhülle
(6) gewickelt ist, um die Abdeckhülle (6) an dem elek-
trisch leitenden Litzendraht (3) zu befestigen.

3. Endoskopisches Hochfrequenz-Behandlungsgerät
nach Anspruch 1, wobei die Abdeckhülle (6) aus ei-
nem wärmeschrumpfbaren Material gefertigt ist.

4. Endoskopisches Hochfrequenz-Behandlungsgerät
nach einem der vorhergehenden Ansprüche, wobei
die Abdeckhülle (6) auf dem Abschnitt des elektrisch
leitenden Litzendrahtes (3) nahe dessen Ende an-
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gebracht ist, um zu verhindern, dass sich der elek-
trisch leitende Litzendraht (3) radial ausdehnt.

Revendications

1. Instrument de traitement endoscopique à haute fré-
quence comprenant :

une gaine isolante souple (1) ;
un fil conducteur torsadé (3) constitué de métal ;
et
une gaine protectrice (6) qui est placée sur une
portion dudit fil conducteur torsadé (3), à proxi-
mité d’une de ses extrémités,
dans lequel ledit fil conducteur torsadé (3) est
inséré dans ladite gaine isolante souple (1) de
manière à pouvoir tourner autour d’un axe dudit
fil conducteur torsadé à partir d’une extrémité
proximale de celui-ci,
dans lequel une partie des torons de fil dudit fil
conducteur torsadé (3) s’étend vers l’extérieur
à partir d’une portion de ladite gaine isolante
souple à proximité d’une de ses extrémités pour
servir d’électrode de coupage à haute-fréquen-
ce (2),
dans lequel ladite électrode de coupage à haute-
fréquence (2) est placée de manière qu’une sur-
face extérieure de celle-ci est exposée au ni-
veau d’une surface latérale de ladite gaine iso-
lante souple (1) à proximité de ladite extrémité
de celle-ci, et
caractérisé en ce que ladite gaine isolante sou-
ple (1) inclut une portion distale (1A) et une por-
tion proximale (1B) qui sont séparées l’une de
l’autre au niveau d’une position de séparation
derrière ladite électrode de coupage à haute-
fréquence (2) d’un côté  proximal de celle-ci à
proximité de ladite extrémité de ladite gaine iso-
lante souple (1),
dans lequel ladite portion distale (1A) et ladite
portion proximale (1B) sont raccordées l’une à
l’autre au niveau de ladite position de séparation
afin de pouvoir tourner librement l’une par rap-
port à l’autre autour d’un axe commun qui est
également commun à un axe de ladite gaine iso-
lante souple (1), de telle sorte que ladite portion
distale (1A) tourne autour dudit axe commun en
mettant en rotation ledit fil conducteur torsadé
(3) à partir d’un extrémité proximale de ladite
portion proximale (1B) et en ce que
ladite portion distale (1A) inclut deux trous (4A,
4B) qui sont fournis séparés l’un de l’autre dans
une direction sensiblement parallèle au dit axe
de ladite portion distale (1A), ladite surface ex-
térieure de ladite électrode de coupage à haute-
fréquence (2) étant exposée au niveau de ladite
surface latérale de ladite gaine isolante souple

(1) via lesdits deux trous (4A, 4B) afin de s’éten-
dre dans ladite direction sensiblement parallèle
au dit axe de ladite portion distale (1A).

2. Instrument de traitement endoscopique à haute fré-
quence selon la revendication 1, dans lequel ladite
extrémité dudit fil conducteur torsadé (3) est tiré dans
ladite portion distale (1A) à travers l’un desdits deux
trous traversants (4A, 4B) et est enroulé serré autour
de ladite gaine protectrice (6) afin de fixer ladite gaine
protectrice (6) sur ledit fil conducteur torsadé (3).

3. Instrument de traitement endoscopique à haute fré-
quence selon la revendication 1, dans lequel ladite
gaine protectrice (6) est constituée d’une matière
thermo-rétractable.

4. Instrument de traitement endoscopique à haute fré-
quence selon l’une des revendications précédentes,
dans lequel ladite gaine protectrice (6) est fixée sur
ladite portion dudit fil conducteur torsadé (3) à proxi-
mité de l’extrémité de celui-ci, afin d’empêcher ledit
fil conducteur torsadé (3) de s’étendre radialement.
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