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(54) DENERVATION CATHETER

(57) Disclosed is a catheter which has a simplified
structure and is easy to be downsized. The catheter elon-
gates in one direction and has a proximal end and a distal
end, and includes a first support member located near
the distal end of the catheter and having a first hollow
with both open ends; a second support member located
near the proximal end of the catheter in comparison to
the first support member and having a second hollow
with both open ends; an operating tube configured to
elongate in one direction and having a third hollow with
both open longitudinal ends, the operating tube being
inserted into the first hollow and the second hollow and
fixed to the first support member or the second support
member to move the first support member or the second
support member in a longitudinal direction; at least one
connection member having one end connected to the

first support member and the other end connected to the
second support member, wherein when a distance be-
tween the first support member and the second support
member decreases, at least a part of the connection
member is bent so that the bending portion becomes
away from a central axis of the third hollow; at least one
electrode provided at the connection member to generate
heat; and a shaft body located near the proximal end of
the catheter in comparison to the second support mem-
ber to elongate in one direction, the shaft body having a
fourth hollow with both open longitudinal ends so that the
operating tube is inserted therein and movable in the lon-
gitudinal direction.
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Description

TECHNICAL FIELD

[0001] The present application claims priority to Kore-
an Patent Application No. 10-2016-0108293 filed on Au-
gust 25, 2016 and No. 10-2017-0103192 filed on August
14, 2017 in the Republic of Korea, the disclosures of
which are incorporated herein by reference.
[0002] The present disclosure relates to a catheter,
particularly to a medical catheter for treating diseases,
more particularly to a catheter for denervation, which ab-
lates a part of nerves to inactivate nerve conduction, and
a denervation apparatus having the catheter.

BACKGROUND ART

[0003] Denervation is a surgical procedure for blocking
a part of nerve paths for various nerves such as sensory
nerves and automatic nerves so that stimulation or infor-
mation is not delivered. The denervation is being used
more and more for treatment of several diseases such
as arrhythmia, pain relief, plastic surgery or the like.
[0004] In particular, as it has been recently reported
that the denervation is available for treatment of hyper-
tension, many endeavors are being made to apply the
denervation for effective treatment of hypertension.
[0005] In case of hypertension, since blood pressure
can be mostly controlled with drugs, most hypertensive
patients are depending on drugs until now. However, if
blood pressure is lowered with drugs, a hypertensive pa-
tient should take the drugs continually, which causes in-
convenience and increases costs. In addition, if drugs
are taken for a long time, various problems such as dam-
age to internal organs or other side effects. Moreover,
some hypertensive patients suffer from intractable hy-
pertension which does not allow easy control of blood
pressure with drugs. Since the intractable hypertension
is not treated with drugs, the possibility of accidents such
as a stroke, an irregular heartbeat, a kidney disease or
the like increases. Therefore, the treatment of intractable
hypertension is a very serious and urgent issue.
[0006] In this circumstance, the denervation attracts
attention as an innovative scheme to treat hypertension.
In particular, the denervation for treating hypertension
may be performed by ablating sympathetic nerves
around renal nerves, namely the renal artery, to inacti-
vate nerve conduction so that the renal nerves are
blocked. If the renal nerve is activated, the production of
renin hormone increases by the kidney, which may cause
the increase of blood pressure. Therefore, if the renal
nerve is blocked, nerve conduction is not performed, and
thus the hypertension may be treated, as proven by var-
ious recent experiments.
[0007] As described above, a representative renal
denervation for treating hypertension is using a catheter.
In the denervation using a catheter, a catheter is inserted
into a part of a human body, for example the thigh, and

a distal end of the catheter is located at the renal artery.
In this state, heat is generated at the distal end of the
catheter by means of radio frequency (RF) energy or the
like to block sympathetic nerves around the renal artery.
[0008] If the denervation using a catheter is performed,
a very small region is cut in a human body in comparison
to the denervation using an abdominal operation. There-
fore, latent complications or side effects may greatly de-
crease, and the time taken for treatment or recovery is
very short due to local anesthesia. Therefore, the den-
ervation using a catheter is spotlighted as a next-gener-
ation hypertension treatment method due to the above
advantages.
[0009] However, the catheter-related technology to be
applied to the denervation or the like is insufficiently de-
veloped until now and thus has many parts to be im-
proved.
[0010] In particular, the catheter should be small
enough to freely move along the interior of a blood vessel.
However, in the existing technique, there are many diffi-
culties in downsizing the catheter.
[0011] Moreover, the head of the catheter which has
been developed or proposed is provided with at least one
electrode and various sensing devices and also includes
various wires for transmitting electric power or electrical
signals to the electrode and the sensing devices. There-
fore, in the existing technique, it is very difficult to man-
ufacture a catheter having all of these components with
a small size.
[0012] Further, in some catheters, if a distal end of the
catheter reaches a surgical operation site, the head is
inflated so that the electrode approaches an inner wall
of the blood vessel. At this time, in order to allow an op-
erator to expand or shrink the catheter head, a separate
wire may be provide to elongate from a distal end to a
proximal end of the catheter. In this case, the internal
structure of the catheter may become more complicated
and larger due to the wire, which may add difficulties in
downsizing the catheter. In addition, in many cases, the
wire is made of a metal material, and the wire made of a
metal may be exposed to the outside at the head of the
catheter and come into contact with blood, thus causing
various problems.

DISCLOSURE

Technical Problem

[0013] The present disclosure is designed to solve the
problems of the related art, and therefore the present
disclosure is directed to providing a catheter which has
a simplified structure and is easy to be downsized.
[0014] These and other objects and advantages of the
present disclosure may be understood from the following
detailed description and will become more fully apparent
from the exemplary embodiments of the present disclo-
sure. Also, it will be easily understood that the objects
and advantages of the present disclosure may be real-

1 2 



EP 3 505 127 A1

4

5

10

15

20

25

30

35

40

45

50

55

ized by the means shown in the appended claims and
combinations thereof.

Technical Solution

[0015] In one aspect of the present disclosure, there
is provided a catheter, which elongates in one direction
and has a proximal end and a distal end, the catheter
comprising: a first support member located near the distal
end of the catheter and having a first hollow with both
open ends; a second support member located near the
proximal end of the catheter in comparison to the first
support member and having a second hollow with both
open ends; an operating tube configured to elongate in
one direction and having a third hollow with both open
longitudinal ends, the operating tube being inserted into
the first hollow and the second hollow and fixed to the
first support member or the second support member to
move the first support member or the second support
member in a longitudinal direction; at least one connec-
tion member having one end connected to the first sup-
port member and the other end connected to the second
support member, wherein when a distance between the
first support member and the second support member
decreases, at least a part of the connection member is
bent so that the bending portion becomes away from a
central axis of the third hollow; at least one electrode
provided at the connection member to generate heat;
and a shaft body located near the proximal end of the
catheter in comparison to the second support member
to elongate in one direction, the shaft body having a fourth
hollow with both open longitudinal ends so that the op-
erating tube is inserted therein and movable in the lon-
gitudinal direction.
[0016] Here, the catheter according to the present dis-
closure may further comprise a guide wire configured to
elongate in one direction and inserted into the third hollow
through both open ends of the operating tube to be mov-
able in the longitudinal direction inside the third hollow.
[0017] In addition, the operating tube may be fixed to
the first support member and be movable in the longitu-
dinal direction inside the second hollow.
[0018] In addition, the operating tube may include: an
inner tube configured to elongate in one direction and
having the third hollow; a mesh tube having a mesh form
and configured to surround an outer surface of the inner
tube; and an outer tube configured to elongate in one
direction and surround the outer surfaces of the inner
tube and the mesh tube.
[0019] In addition, the operating tube may include: an
outer tube configured to elongate in one direction and
having the third hollow; and a coil tube having a coil form
and configured to surround an inner surface of the outer
tube.
[0020] In addition, the shaft body may include: an inner
body configured to elongate in one direction and having
the fourth hollow; a mesh body having a mesh form and
configured to surround an outer surface of the inner body;

and an outer body configured to elongate in one direction
and surround the outer surfaces of the inner body and
the mesh body.
[0021] In addition, the catheter according to the
present disclosure may further comprise a power supply
wire electrically connected to the electrode to give a pow-
er supply path to the electrode.
[0022] In addition, the shaft body may further have a
fifth hollow formed therein in the longitudinal direction,
separately from the fourth hollow, and the power supply
wire may be configured to be inserted into the fifth hollow
and movable in the longitudinal direction, and be con-
nected from the proximal end of the catheter to the elec-
trode.
[0023] In addition, the fifth hollow may be provided at
one outer side of the fourth hollow and is bent along an
outer circumference of the fourth hollow.
[0024] In addition, the shaft body may be configured
so that a central axis of the fourth hollow coincides with
a central axis of the catheter, and the power supply wire
may be provided in plural so that the power supply wires
are arranged to be spaced apart from each other by a
predetermined angle on the basis of the central axis of
the fourth hollow.
[0025] In addition, the power supply wires may be in-
serted between an inner surface and an outer surface of
the shaft body and be fixedly coupled to the shaft body.
[0026] In addition, the power supply wires may be in-
serted between an inner surface and an outer surface of
the operating tube and be fixedly coupled to the operating
tube.
[0027] In addition, the power supply wire may be pro-
vided in contact with an outer surface of the operating
tube, and the catheter may further comprise a thermally
shrinkable film having a thermally shrunken form to sur-
round outer sides of the power supply wire and the op-
erating tube.
[0028] In addition, the catheter according to the
present disclosure may further comprise a deflection wire
configured to elongate in one direction and having a distal
end fixed to a distal end of the shaft body and a proximal
end exposed outwards at a proximal end of the shaft
body, the deflection wire being configured to be movable
in the longitudinal direction inside the shaft body.
[0029] In addition, in another aspect of the present dis-
closure, there is also provided a denervation apparatus,
which comprises the catheter according to the present
disclosure.

Advantageous Effects

[0030] According to the present disclosure, a medical
catheter, especially a catheter for effective denervation,
is provided.
[0031] According to an embodiment of the present dis-
closure, a head of the catheter may be opened or closed
by using a tube member which allows a guide wire to
pass therethrough.
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[0032] Therefore, it is not necessary to separately pro-
vide a wire-shaped operating member for operating the
catheter head in the catheter.
[0033] For this reason, the catheter may have a sim-
plified structure and a reduced volume. Further, since
the operating member made of a metal is not exposed
to the blood, various problems caused by the operating
member may be prevented.
[0034] In addition, according to an embodiment of the
present disclosure, the catheter head may be made flex-
ible because it is not necessary to provide a wire-shaped
operating member made of a metal material.

DESCRIPTION OF DRAWINGS

[0035] The accompanying drawings illustrate a pre-
ferred embodiment of the present disclosure and togeth-
er with the foregoing disclosure, serve to provide further
understanding of the technical features of the present
disclosure, and thus, the present disclosure is not con-
strued as being limited to the drawing.

FIG. 1 is a perspective view schematically showing
a configuration of a catheter according to an embod-
iment of the present disclosure at a distal end thereof.
FIG. 2 is a perspective view schematically showing
a first support member according to an embodiment
of the present disclosure.
FIG. 3 is a perspective view schematically showing
an operating tube of the catheter according to an
embodiment of the present disclosure at a distal end
thereof.
FIGS. 4 and 5 are front views schematically showing
that the first support member is moved due to the
movement of the operating tube according to an em-
bodiment of the present disclosure.
FIG. 6 is a perspective view schematically showing
an interior configuration of the operating tube accord-
ing to an embodiment of the present disclosure.
FIG. 7 is a perspective view schematically showing
a configuration of an operating tube according to an-
other embodiment of the present disclosure.
FIG. 8 is a perspective view schematically showing
an operating tube according to another embodiment
of the present disclosure.
FIG. 9 is a perspective view schematically showing
a shaft body having a hollow in which the operating
tube according to an embodiment of the present dis-
closure is inserted.
FIG. 10 is a cross-sectioned view, taken along the
line BI-Bl’ of FIG. 9.
FIG. 11 is a perspective view schematically showing
a catheter according to another embodiment of the
present disclosure.
FIG. 12 is a cross-sectioned view, taken along the
line B2-B2’ FIG. 11.
FIGS. 13 and 14 are schematic views showing that
a power supply wire is included in the shaft body

according to an embodiment of the present disclo-
sure.
FIG. 15 is a perspective view schematically showing
a catheter according to another embodiment of the
present disclosure.
FIG. 16 is a cross-sectioned view, taken along the
line B3-B3’ of FIG. 15.
FIGS. 17 and 18 are schematic views showing that
a power supply wire is included in the operating tube
according to an embodiment of the present disclo-
sure.
FIG. 19 is a schematic view showing that a power
supply wire is provided at an outer side of the oper-
ating tube according to another embodiment of the
present disclosure.
FIG. 20 is a schematic view showing a catheter to
which the configuration of FIG. 19 is applied.

BEST MODE

[0036] Hereinafter, preferred embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. Prior to the descrip-
tion, it should be understood that the terms used in the
specification and the appended claims should not be con-
strued as limited to general and dictionary meanings, but
interpreted based on the meanings and concepts corre-
sponding to technical aspects of the present disclosure
on the basis of the principle that the inventor is allowed
to define terms appropriately for the best explanation.
[0037] Therefore, the description proposed herein is
just a preferable example for the purpose of illustrations
only, not intended to limit the scope of the disclosure, so
it should be understood that other equivalents and mod-
ifications could be made thereto without departing from
the scope of the disclosure.
[0038] FIG. 1 is a perspective view schematically
showing a configuration of a catheter according to an
embodiment of the present disclosure at a distal end
thereof.
[0039] Here, the distal end of the catheter means an
end of the catheter which reaches a surgical operation
site, between both ends of the catheter in a longitudinal
direction. In other words, the catheter elongates in one
direction with both ends and may be configured to move
along an inner space of a blood vessel or the like. At this
time, the end of the catheter located toward a surgical
operator may be called a proximal end, and the end of
the catheter that is located opposite to the proximal end
and reaches a surgical operation site for the first time
may be called a distal end. The surgical operator may be
located near the proximal end of the catheter and adjust
the movement of the distal end of the catheter. The distal
end of the catheter may also be called a catheter head.
Hereinafter, regarding not only the catheter but also var-
ious components of the catheter which extend in the lon-
gitudinal direction of the catheter and thus have both ends
in the longitudinal direction, an end of a component, lo-
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cated at the distal end of the catheter, will be called a
distal end of the corresponding component, and a prox-
imal end of a component, located at the proximal end of
the catheter, will be called a proximal end of the corre-
sponding component.
[0040] Referring to FIG. 1, the catheter according to
the present disclosure may include a first support mem-
ber 100, a second support member 200, an operating
tube 300, a connection member 400, an electrode 500,
and a shaft body 600.
[0041] The first support member 100 may be located
near the distal end of the catheter. In other words, the
first support member 100 may be located at the end of
the catheter, which is not near a surgical operator but
near a surgical operation site. Also, the first support mem-
ber 100 may have a hollow therein. The configuration of
the first support member 100 will be described in more
detail with reference to FIG. 2.
[0042] FIG. 2 is a perspective view schematically
showing the first support member 100 according to an
embodiment of the present disclosure.
[0043] Referring to FIG. 2, the first support member
100 may be configured in a cylinder form with a hollow
therein as indicated by V1. The hollow may be formed
along the longitudinal direction of the catheter and have
both ends opened. In other words, in the configuration
of FIG. 2, the hollow of the first support member 100 may
be formed substantially in a right and left direction, so
that a left end and a right end thereof are opened, re-
spectively. Therefore, a predetermined component may
be inserted into the hollow of the first support member
100. In this specification, the hollow formed in the first
support member 100 is called a first hollow, so as to be
distinguished from hollows formed in other components.
[0044] The second support member 200 may be locat-
ed near the proximal end of the catheter in comparison
to the first support member 100. In other words, the sec-
ond support member 200 may be located near the distal
end based on the entire portion of the catheter, but near
the proximal end of the catheter in comparison to the first
support member 100. For example, as shown in FIG. 1,
the second support member 200 may be configured to
be spaced from the first support member 100 by a pre-
determined distance and be located near a right side of
the catheter, which may be referred to as the proximal
end of the catheter, in comparison to the first support
member 100.
[0045] In addition, the second support member 200
may have a hollow therein, similar to the first support
member 100. The hollow of the second support member
200 may be formed along the longitudinal direction of the
catheter and have both ends opened. For example, the
second support member 200 may be configured sym-
metrically in the longitudinal direction of the catheter with
respect to the first support member 100 shown in FIG.
2. Thus, certain components may be inserted into the
hollow of the second support member 200. In particular,
the operating tube 300 may be inserted into the hollow

of the second support member 200.
[0046] In this specification, the hollow formed in the
second support member 200 is called as a second hollow,
so as to be distinguished from hollows formed in other
components. The second hollow may also have both
ends opened.
[0047] The first support member 100 and the second
support member 200 may be spaced apart from each
other along the longitudinal direction of the catheter. In
addition, the distance between the first support member
100 and the second support member 200 may be
changed. The configuration for changing the distance be-
tween them will be described later.
[0048] The first support member 100 and/or the second
support member 200 may be made of various materials
having biocompatibility. For example, the support mem-
bers may be made of not only a flexible material such as
rubber or plastic but also a hard material such as metal.
[0049] In particular, the support members may be
made of a soft and flexible material. Further, the first sup-
port member 100 is located at a front end of the catheter
and is highly likely to contact the inner wall of a blood
vessel when the catheter moves along the blood vessel.
Thus, the first support member 100 is made of a soft and
flexible material to prevent the blood vessel from being
damaged and to allow easy change of direction.
[0050] The operating tube 300 may be configured in a
tube form, namely a tubular shape. The configuration of
the operating tube 300 is shown will be described in more
detail with reference to FIG. 3.
[0051] FIG. 3 is a perspective view schematically
showing the operating tube 300 of the catheter according
to an embodiment of the present disclosure at a distal
end thereof.
[0052] Referring to FIG. 3, the operating tube 300 may
be configured to elongate in one direction. Here, the lon-
gitudinal direction of the operating tube 300 may be re-
garded as being consistent with the longitudinal direction
of the catheter. In particular, the operating tube 300 may
extend from the distal end of the catheter to the proximal
end of the catheter. Thus, the distal end of the operating
tube 300 is located near a surgical operation site, and
the proximal end of the operating tube 300 may be locat-
ed near a surgical operator. Thus, the surgical operator
may move the operating tube 300 in the longitudinal di-
rection by manipulating the proximal end of the operating
tube 300.
[0053] The operating tube 300 may have a hollow
formed along the longitudinal direction thereof, as indi-
cated by V3. In addition, both ends of the hollow of the
operating tube 300 may be opened. For example, as
shown in FIG. 3, the operating tube 300 may be formed
to elongate substantially in a right and left direction so
that both a left end and a right end of the hollow are
opened. In this specification, the hollow of the operating
tube 300 is called a third hollow, so as to be distinguished
from hollows of the other components.
[0054] As described above, the operating tube 300 has
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a hollow therein, and both ends of the hollow are opened,
so that any component may be inserted into the operating
tube 300 or move inside the operating tube 300.
[0055] The operating tube 300 may be inserted into
both the first hollow V1, which is the hollow of the first
support member 100, and the second hollow, which is
the hollow of the second support member 200. In other
words, the operating tube 300 may be configured such
that a portion of the outer surface thereof is surrounded
by the first support member 100 and the second support
member 200. At this time, since the first support member
100 and the second support member 200 are located
near the distal end of the catheter, it may be regarded
that a portion of the distal end of the operating tube 300
is surrounded by the first support member 100 and the
second support member 200.
[0056] The operating tube 300 may be fixed to the first
support member 100 or the second support member 200.
In other words, the operating tube 300 may be fixed to
the first support member 100 or the second support mem-
ber 200 in a state of being inserted into the hollows of
the first support member 100 and the second support
member 200, respectively. In addition, since the operat-
ing tube 300 is fixed to the first support member 100 or
the second support member 200 as described above,
the first support member 100 or the second support mem-
ber 200 may be moved in the longitudinal direction when
the operating tube 300 moves in the longitudinal direc-
tion. This movement configuration will be described in
more detail with reference to FIGS. 4 and 5.
[0057] FIGS. 4 and 5 are front views schematically
showing that the first support member 100 is moved due
to the movement of the operating tube 300 according to
an embodiment of the present disclosure.
[0058] First, referring to FIG. 4, the first support mem-
ber 100 and the second support member 200 are spaced
apart from each other by a predetermined distance, and
the operating tube 300 is inserted into the hollows of the
first support member 100 and the second support mem-
ber 200. At this time, the operating tube 300 may be con-
figured to move freely in the longitudinal direction, namely
in a right and left direction on the figure, in a state of being
inserted into the hollow of the second support member
200. For this, an outer diameter of the operating tube 300
may be slightly smaller than an inner diameter of the sec-
ond support member 200. In addition, the operating tube
300 is fixedly coupled to the first support member 100 in
a state of being inserted into the hollow of the first support
member 100.
[0059] In this configuration, if the operating tube 300
is moved in a direction A1, the first support member 100
fixedly coupled to the operating tube 300 may move in a
right direction as shown in FIG. 5. In other words, if a
surgical operator pulls the proximal end of the operating
tube 300, the operating tube 300 moves in the direction
A1. At this time, since the operating tube 300 may freely
move in the longitudinal direction inside the hollow of the
second support member 200, the position of the second

support member 200 may not change. However, since
the first support member 100 is fixed to the operating
tube 300, when the operating tube 300 moves in the di-
rection A1, the first support member 100 may also move
in the direction A1. On the contrary, if the surgical oper-
ator pushes the proximal end of the operating tube 300,
the operating tube 300 moves in a direction opposite to
the direction A1, which may cause the first support mem-
ber 100 to move in the direction opposite to the direction
A1. Then, the configuration of the distal end of the cath-
eter may be changed from the configuration of FIG. 5
into the configuration of FIG. 4.
[0060] As described above, if the operating tube 300
moves the first support member 100 or the second sup-
port member 200 in the longitudinal direction, the dis-
tance between the first support member 100 and the sec-
ond support member 200 may be changed. For example,
if the operating tube 300 moves in the direction A1 in the
configuration of FIG. 4, the distance between the first
support member 100 and the second support member
200 may be decreased as in the configuration of FIG. 5.
On the contrary, if the operating tube 300 moves in the
direction opposite to the direction A1 in the configuration
of FIG. 4, the distance between the first support member
100 and the second support member 200 may be in-
creased.
[0061] The connection member 400 may be provided
between the first support member 100 and the second
support member 200 to connect the first support member
100 and the second support member 200 to each other.
In other words, one end of the connection member 400
may be fixed to the first support member 100, and the
other end of the connection member 400 may be fixed
to the second support member 200. The connection
member 400 may have a bar shape or a plate shape
elongating in one direction.
[0062] The connection member 400 may be configured
such that at least a portion of the connection member
400 is bent when the distance between the first support
member 100 and the second support member 200 is de-
creased, since the distance of both ends thereof is de-
creased. In addition, this bending portion of the connec-
tion member 400 may be configured to become away
from the central axis of the catheter. In other words, if
the first support member 100 and the second support
member 200 become closer to each other so that the
connection member 400 is bent, the bending portion may
become away from the central axis of the operating tube
300.
[0063] In particular, in the catheter according to the
present disclosure, the distance between the first support
member 100 and the second support member 200 may
be adjusted by the operating tube 300. In other words,
as the operating tube 300 moves in the longitudinal di-
rection, the distance between the first support member
100 and the second support member 200 may be
changed. Accordingly, in the catheter according to the
present disclosure, the connection member 400 may be
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bent or spread by means of the movement of the oper-
ating tube 300.
[0064] Meanwhile, the connection member 400 may
be made of a material which is bendable when the dis-
tance between both ends thereof is narrowed, because
a bending portion should be formed according to the
movement of the first support member 100 or the second
support member 200. For example, the connection mem-
ber 400 may be made of a material such as a metal or a
polymer. However, the connection member 400 of the
present disclosure is not limited to any specific material,
and the connection member 400 may be made of various
materials as long as a bending portion may be formed in
a portion of the connection member 400.
[0065] A plurality of connection members 400 may be
provided between the first support member 100 and the
second support member 200. For example, three con-
nection members 400 may be provided as shown in FIG.
1. However, the present disclosure is not limited to the
specific number of connection members 400, and the
connection member 400 may be configured in various
numbers. If a plurality of connection members 400 are
provided as described above, each connection member
400 is bent at least partially when the distance between
the first support member 100 and the second support
member 200 is decreased, so that the bending portion
becomes away from the central axis of the operating tube
300.
[0066] The electrode 500 is mounted to the connection
member 400 and may generate heat with a supplied pow-
er. In addition, the heat generated by the electrode 500
in this way may apply a thermal stimulation to surrounding
tissues. For example, the heat generated by the elec-
trode 500 may ablate the surrounding tissues. At this
time, the electrode 500 may generate heat at about 40
to 80°C to ablate the nerve around a blood vessel, which
may block the nerve. However, the temperature of the
heat generated by the electrode 500 may be implement-
ed in various ways according to the use or purpose of
the catheter.
[0067] The electrode 500 may apply heat to the nerve
tissues located around a blood vessel in contact with a
wall of the blood vessel, and thus the electrode 500 may
be designed to closely adhere to the wall of the blood
vessel. Therefore, the electrode 500 may be formed in a
curved shape such that the surface of the electrode 500
in contact with the inner wall of the blood vessel may
correspond to the shape of the inner wall. For example,
the electrode 500 may be configured to have a circular,
semi-circular, or elliptical section.
[0068] In particular, the electrode 500 may be provided
at the bending portion of the connection member 400.
The bending portion of the connection member 400 may
be configured to be farthest away from the central axis
of the catheter, as the distance between the first support
member 100 and the second support member 200 is
changed. Thus, if the electrode 500 is provided at the
bending portion of the connection member 400, the elec-

trode 500 may be positioned closest to the inner wall of
the blood vessel.
[0069] In this configuration, if the distance between the
first support member 100 and the second support mem-
ber 200 is decreased so that the connection member 400
is bent greatest, the electrode 500 may approach the
inner wall of the blood vessel, and in this case, the cath-
eter head may be regarded as being opened. On the
contrary, if the distance between the first support member
100 and the second support member 200 is increased
such that the connection member 400 is spread or bent
smallest, the electrode 500 may be farthest from the inner
wall of the blood vessel, and in this case, the catheter
head may be regarded as being closed.
[0070] The electrode 500 may be made of material
such as platinum or stainless steel, but the present dis-
closure is not limited to such specific materials of the
electrode 500, and the electrode 500 may be made of
various materials in consideration of various factors such
as a heat generation type and an operation target.
[0071] The electrode 500 may generate heat by means
of radio frequency (RF). For example, the electrode 500
may be electrically connected to a high frequency gen-
erating unit to emit high frequency energy and thus ablate
nerves.
[0072] Meanwhile, the electrode 500 provided at the
catheter may be a negative electrode, and a positive elec-
trode corresponding to the negative electrode may be
connected to an energy supplying unit such as a high
frequency generating unit, similar to the negative elec-
trode, and attached to a specific portion of a human body
in the form or patch or the like.
[0073] The catheter may include two or more elec-
trodes 500. In particular, if two or more connection mem-
bers 400 are included in the catheter, the electrode 500
may be provided for each connection member 400. For
example, as shown in FIG. 1, the catheter according to
the present disclosure may include three connection
members 400 and three electrodes 500, so that one elec-
trode 500 is mounted to the bending portion of each con-
nection member 400.
[0074] The shaft body 600 may be configured to elon-
gate in one direction. For example, as shown in FIG. 1,
the shaft body 600 may be configured to elongate sub-
stantially in a right and left direction. In particular, the
shaft body 600 may be configured to extend from the
distal end of the catheter where the first support member
100 and the second support member 200 are located to
the proximal end of the catheter where a surgical operator
is located.
[0075] The shaft body 600 may be located near the
proximal end of the catheter in comparison to the second
support member 200. For example, as shown in FIG. 1,
the shaft body 600 may be located at a right side in com-
parison to the second support member 200. At this time,
the shaft body 600 may be in contact with the second
support member 200. In other words, in the configuration
of FIG. 1, the left end (the distal end) of the shaft body
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600 may be configured to be in contact with the right end
(the proximal end) of the second support member 200.
[0076] Here, the shaft body 600 and the second sup-
port member 200 may be fixed in contact with each other.
In this case, the space between the second support mem-
ber 200 and the shaft body 600 may not be exposed.
Thus, it is possible to prevent blood or foreign matter from
penetrating into the hollow of the second support member
200 or the outer surface of the operating tube 300.
[0077] The shaft body 600 may have a hollow formed
in the longitudinal direction. For example, in the config-
uration shown in FIG. 1, the shaft body 600 may have a
hollow formed substantially in the right and left direction
in the inner space. In this specification, the hollow formed
in the shaft body 600 is called a fourth hollow, so as to
be distinguished from hollows formed in other compo-
nents.
[0078] This fourth hollow may have both ends opened
in the longitudinal direction. For example, in the case
where the shaft body 600 is elongated in the right and
left direction, the fourth hollow may be formed long in the
right and left direction, and the left end and the right end
of the fourth hollow may be opened, respectively. The
operating tube 300 may be inserted into this fourth hollow
and be movable in the longitudinal direction. In other
words, if a surgical operator grips the proximal end of the
operating tube 300 and move the proximal end in the
longitudinal direction, the operating tube 300 may move
freely in the longitudinal direction in a state of being in-
serted into the fourth hollow. At this time, the outer sur-
face of the operating tube 300 and the surface of the
fourth hollow may be spaced at least partially by a pre-
determined distance so that the operating tube 300 may
freely move inside the fourth hollow. In other words, the
diameter of the fourth hollow may be a little larger than
the outer diameter of the operating tube 300.
[0079] The shaft body 600 occupies most of the length
of the catheter and may be located outside the catheter.
Also, the shaft body 600 may be mostly located inside a
blood vessel. Accordingly, the shaft body 600 may be
made of a flexible and bendable material that is biocom-
patible, easy to move inside the blood vessel and flexed
according to the shape of the blood vessel.
[0080] The catheter according to the present disclo-
sure may further include a guide wire 700.
[0081] The guide wire 700 is a wire to guide the cath-
eter to a surgical operation site and may be configured
to reach the surgical operation site prior to the catheter.
The guide wire 700 may be configured to elongate in one
direction. In addition, the guide wire 700 may be inserted
into the hollow of the operating tube 300. In other words,
the guide wire 700 may be configured to be inserted into
the third hollow V3 through both open ends of the oper-
ating tube 300 and to be movable in the longitudinal di-
rection inside the third hollow. In particular, the guide wire
700 may have a wire form and be configured with a sig-
nificantly smaller diameter than the operating tube 300
and the like. Thus, the guide wire 700 may be freely

moved in the longitudinal direction inside the hollow of
the operating tube 300. In this configuration, the guide
wire 700 moves along the inside of the blood vessel and
reaches the surgical operation site first, and the operating
tube 300, the first support member 100, the second sup-
port member 200, the connection member 400 and the
like may be moved to the surgical operation site in a state
where the guide wire 700 is inserted into the hollow.
[0082] In this case, the operating tube 300 may serve
as a component for allowing the guide wire 700 to pass
therethrough. In addition, as described above, the oper-
ating tube 300 may be used to open or close the catheter
head. Thus, in this configuration of the present disclo-
sure, a component that allows the guide wire 700 to pass
may serve as a component that regulates opening/clos-
ing of the catheter head. Therefore, there is no need for
a separate operating member to open/close the catheter
head, besides the operating tube 300 for moving the cath-
eter through the guide wire 700.
[0083] In particular, in the case of some catheters in
the existing technique, a separate operating member
having a wire form is required in addition to the compo-
nent for allowing the guide wire 700 to pass in order to
open/close the catheter head. However, in this case, the
operating member should be long from the distal end to
the proximal end of the catheter, and thus the catheter
inevitably has a large diameter in most regions. Mean-
while, according to the embodiment of the present dis-
closure, the catheter may have a reduced diameter be-
cause the component for allowing the guide wire 700 to
pass may open/close the catheter head. For example,
the shaft body 600 just needs a space in which the op-
erating tube 300 may be moved, and there is no need to
separately prepare a space for moving the separate op-
erating member. Thus, the shaft body 600 may have a
reduced diameter.
[0084] In addition, according to an embodiment of the
present disclosure, it is not needed to use a metallic op-
erating member for opening/closing the catheter head or
exposing the same to the outside, and thus any problem
caused by corrosion or the like may not occur. Moreover,
since the metallic operating member of the existing tech-
nique is not provided, the catheter, particularly the head
of the catheter, may be more flexible.
[0085] Meanwhile, as explained in the former embod-
iment of FIGS. 4 and 5, the operating tube 300 may be
configured to be fixed to the first support member 100
and movable in the longitudinal direction inside the sec-
ond hollow.
[0086] According to this configuration of the present
disclosure, the operating tube 300 may be configured not
to protrude more distally than the first support member
100, regardless of the opened or closed state of the cath-
eter head. For example, in the configuration of FIG. 4, in
order to open the catheter head, the operating tube 300
may move in the direction A1, and in order to close the
catheter head, the operating tube 300 may move in a
direction opposite to the direction A1. At this time, since
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the distal end of the operating tube 300 is fixed to the
first support member 100, the first support member 100
moves together with the movement of the operating tube
300, and the distal end of the operating tube 300 may be
configured not to protrude to the left side of the first sup-
port member 100. Thus, it is possible to prevent the pro-
truding end of the operating tube 300 from damaging the
blood vessel, while the operating tube 300 is being ma-
nipulated to open or close the catheter head.
[0087] In addition, in this configuration of the present
disclosure, there is no risk that the operating tube 300
deviates from the first hollow. For example, in the em-
bodiment of FIG. 4, if the operating tube 300 moves in
the right direction, since the operating tube 300 is fixed
to the first support member 100, there is no risk that the
distal end of the operating tube 300 moves out of the
hollow of the first support member 100 to separate the
first support member 100 and the operating tube 300
from each other.
[0088] Moreover, in this configuration of the present
disclosure, the coupling state of the second support
member 200 and the shaft body 600 may be stably main-
tained. For example, in the embodiment of FIG. 4, since
the operating tube 300 may be freely moved in a state
of being inserted into the hollow of the second support
member 200, the position of the second support member
200 may not be changed even if the operating tube 300
is moved in the right and left direction. Thus, the relative
positions of the second support member 200 and the
shaft body 600 may be maintained stably.
[0089] Preferably, the operating tube 300 may be con-
figured to include an inner tube, a mesh tube, and an
outer tube 330. This configuration will be described in
more detail with reference to FIG. 6.
[0090] FIG. 6 is a perspective view schematically
showing an interior configuration of the operating tube
300 according to an embodiment of the present disclo-
sure. In FIG. 6, the distal ends of the mesh tube 320 and
the outer tube 330 are partially sectioned to show each
component therein.
[0091] Referring to FIG. 6, the operating tube 300 may
have a triple structure having three layers of the inner
tube 310, the mesh tube 320 and the outer tube 330.
[0092] Here, the inner tube 310 constitutes an inner
layer of the operating tube 300, and a hollow may be
formed in the longitudinal direction. In other words, the
operating tube 300 may elongate in one direction and
have a tubular form with a hollow. At this time, since the
hollow formed in the inner tube 310 may be regarded as
the hollow formed in the operating tube 300, the hollow
of the inner tube 310 may be the third hollow. For exam-
ple, the inner tube 310 may be made of a polymer ma-
terial.
[0093] In addition, the mesh tube 320 may be config-
ured to surround the outer surface of the inner tube 310.
Further, the mesh tube 320 may be configured to extend
from the distal end to the proximal end of the inner tube
310. In particular, the mesh tube 320 may be configured

in a mesh form, or a net form. For example, the mesh
tube 320 may be configured in a form having a plurality
of wires woven, namely a woven form.
[0094] In particular, the mesh tube 320 may be made
of a material reinforcing the rigidity of the inner tube 310.
For this, the mesh tube 320 may be made of a material
with greater rigidity than the inner tube 310. For example,
when the inner tube 310 is made of a polymer material,
the mesh tube 320 may be made of a metal material. For
example, the mesh tube 320 may be made of stainless
steel.
[0095] The outer tube 330 may be configured to elon-
gate in one direction, similar to the inner tube 310. In
particular, the outer tube 330 may be configured to sur-
round the outer surfaces of the inner tube 310 and the
mesh tube 320.
[0096] The outer tube 330 may be made of a material
identical to or different from the inner tube 310, for ex-
ample a polymer material. For example, the outer tube
330 may be made of PTFE (Polytetrafluoroethylene),
Pebax (Poly Ether Block Amides), or the like. In addition,
the outer tube 330 may be configured to cover the outer
side of the mesh tube 320 so that the mesh tube 320 is
not exposed to the outside. In particular, the outer tube
330 may allow the mesh tube 320 to be embedded in the
operating tube 300 together with the inner tube 310 with-
out being exposed to the outside.
[0097] If this configuration of the present disclosure is
applied, the rigidity of the operating tube 300 may be
reinforced to facilitate opening/closing of the catheter
head by the operating tube 300. In other words, in the
present disclosure, as the operating tube 300 moves in
the longitudinal direction, the first support member 100
or the second support member 200 moves. For this, the
operating tube 300 should receive a certain level of force
and should not be bent or pressed easily in the longitu-
dinal direction. Here, according to the above structure,
the operating tube 300 may have reinforced rigidity by
the triple structure including the mesh structure and re-
ceive a certain level of force.
[0098] In this configuration, the mesh tube 320 may
have a plurality of mesh rings disposed along the longi-
tudinal direction of the inner tube 310 at the outer surface
of the inner tube 310. This will be described in more detail
with reference to FIG. 7.
[0099] FIG. 7 is a perspective view schematically
showing a configuration of an operating tube 300 accord-
ing to another embodiment of the present disclosure. In
FIG. 7, the distal ends of the mesh tube 320 and the outer
tube 330 are partially sectioned to show each component
therein.
[0100] Referring to FIG. 7, the operating tube 300 may
include an inner tube 310, a mesh tube 320 and an outer
tube 330, similar to FIG. 6, but the mesh tube 320 may
be configured to include a plurality of unit rings as indi-
cated by R. Here, the plurality of unit rings may have a
mesh form in which wires or strings are interwoven, re-
spectively, and may be configured so that at least some
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parts thereof are separable from each other. For exam-
ple, the mesh tube 320 is made of stainless steel, and a
plurality of such metal ring-shaped members may ar-
ranged successively from the distal end to the proximal
end of the operating tube 300 to surround the outer sur-
face of the inner tube 310.
[0101] According to this configuration of the present
disclosure, the mesh tube 320 is configured to have a
plurality of unit rings which may be separated from each
other, so that the operating tube 300 may be easily bent
as needed. In other words, since the catheter moves
along the blood vessel, the catheter needs to bend de-
pending on the shape of the blood vessel. Thus, in this
embodiment including a plurality of mesh rings, it is pos-
sible that the operating tube 300 easily bends by varying
the distance between the meshing rings, while easily re-
ceiving the force in the longitudinal direction.
[0102] Meanwhile, in the operating tube 300 in which
the mesh tube 320 is interposed between the inner tube
310 and the outer tube 330, the distal ends of the inner
tube 310 and the outer tube 330 may be fused to each
other. For example, if the mesh tube 320 is made of a
metal material and both the inner tube 310 and the outer
tube 330 are made of a polymer material, the distal end
of the inner tube 310 and the distal end of the outer tube
330 may be melted and fused to each other by means
of thermal treatment.
[0103] Meanwhile, even though it has been described
in the embodiment of FIGS. 6 and 7 that the mesh struc-
ture is provided in the operating tube, the present disclo-
sure is not limited to this embodiment. This will be de-
scribed in more detail with reference to FIG. 8.
[0104] FIG. 8 is a perspective view schematically
showing an operating tube 300 according to another em-
bodiment of the present disclosure. In FIG. 8, distal ends
of some components are partially sectioned to show each
component therein.
[0105] Referring to FIG. 8, the operating tube 300 ac-
cording to another embodiment of the present disclosure
may include an outer tube 330 and a coil tube 340.
[0106] The outer tube 330 may be configured with a
pipe form elongating in one direction and having the third
hollow extending in the longitudinal direction of the cath-
eter. Moreover, the features of the outer tube described
in the former embodiment may be applied identically or
similarly to the outer tube 330.
[0107] The coil tube 340 may be configured to surround
the inner surface of the outer tube 330. In particular, the
coil tube 340 may be configured in a spiral form, namely
a coil form, wound along the inner surface of the outer
tube 330. In FIG. 8, it is depicted that the distal end of
the coil tube 340 is pulled distally to show more clearly
that the coil tube 340 has a coil form. Moreover, the coil
tube 340 may be configured to be wound long from the
distal end to the proximal end of the outer tube 330. For
example, the coil tube 340 may have a wire form whose
section perpendicular to the longitudinal direction has a
circular or elliptical shape, such that one end is located

at the distal end of the outer tube 330 and the other end
is located at the proximal end of the outer tube 330. Al-
ternatively, the coil tube 340 may be configured in a plate
form whose thickness is smaller than the width and
whose width is remarkably smaller than the length, sim-
ilar to a wire form.
[0108] The coil tube 340 may be made of a material
that reinforces the rigidity of the operating tube 300, par-
ticularly the outer tube 330. In other words, the coil tube
340 may be made of a material having a higher rigidity
than the outer tube 330. For example, if the outer tube
330 is made of a polymer material, the coil tube 340 may
be made of a metal material, for example stainless steel.
[0109] According to the embodiment in which the coil
tube 340 having a spring shape is provided inside the
operating tube 300, the rigidity of the operating tube 300
may be reinforced and the flexibility of the operating tube
300 may also be improved. For example, if the coil tube
340 is configured in a metal spring form, the rigidity of
the operating tube 300 may be further enhanced by the
metal material. In addition, in this case, since the coil
tube 340 has a spring form, the operating tube 300 may
be more smoothly inserted into or moved in the blood
vessel. In particular, even if the coil tube 340 is made of
a metal material, since the coil tube 340 has a spiral form,
flexibility may be secured in a direction perpendicular to
the longitudinal direction of the operating tube 300. Also,
in this configuration, since the coil tube 340 may be
formed using a single coil, the multiple-structured oper-
ating tube 300 may be manufactured more easily.
[0110] The coil tube 340 may be positioned inside the
outer tube 330, so that at least the distal end of the coil
tube 340 is not exposed to the outside of the operating
tube 300. For example, the distal end of the coil tube 340
may be shorter than the distal end of the outer tube 330.
In this case, the distal end of the coil tube 340 may be
covered by the outer tube 330 and not exposed to the
outside at the distal end of the operating tube 300.
[0111] According to this configuration of the present
disclosure, since the distal end of the coil tube 340 is
located inside the operating tube 300 and is not exposed
to the outside, it is possible to prevent the distal end of
the coil tube 340 from damaging other components of
the catheter or the blood vessel. Also, in this configura-
tion, even if the coil tube 340 is made of a metal material,
it is possible to prevent the coil tube 340 from being cor-
roded by blood or the like.
[0112] Meanwhile, in the configuration where the coil
tube 340 is provided inside the outer tube 330 as de-
scribed above, the inner tube 310 may be provided inside
the coil tube 340.
[0113] Also preferably, the shaft body 600 may be con-
figured to include an inner body, a mesh body, and an
outer body. This will be described in more detail with ref-
erence to FIG. 9.
[0114] FIG. 9 is a perspective view schematically
showing the shaft body 600 having a hollow in which the
operating tube 300 is inserted according to an embodi-
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ment of the present disclosure. In FIG. 9, distal ends of
the mesh body and the outer body are partially sectioned
to show each component therein.
[0115] Referring to FIG. 9, the shaft body 600 may be
configured in a triple structure having three layers of an
inner body 610, a mesh body 620, and an outer body 630.
[0116] Here, the inner body 610 constitutes an inner
layer of the shaft body 600, and a hollow may be formed
in the longitudinal direction. In other words, the inner body
610 may elongate in one direction, and the fourth hollow
may be formed.
[0117] In addition, the mesh body 620 may be config-
ured in a mesh form to surround the outer surface of the
inner body 610. For example, the mesh body 620 may
be provided on the outer surface of the inner body 610
to elongate from the distal end to the proximal end of the
inner body 610.
[0118] Moreover, the outer body 630 may be config-
ured to elongate in one direction at the outside of the
inner body 610 and the mesh body 620. In particular, the
outer body 630 may be configured to surround the outer
surfaces of the inner body 610 and the mesh body 620.
[0119] For the triple structure of the shaft body 600,
the features of the operating tube 300 related to FIGS. 6
and 7 may be applied similarly, and these similar features
will not described in detail. For example, the inner body
610 and the outer body 630 may be made of a polymer
material. In addition, the mesh body 620 may be made
of a metal material such as stainless steel to secure the
rigidity of the operating tube 300. In particular, the mesh
body 620 may be constructed in a woven mesh form us-
ing a plurality of woven wires. In addition, the mesh body
620 may be configured to have a plurality of unit mesh
rings arranged successively along the longitudinal direc-
tion of the shaft body 600, similar to the operating tube
300 of FIG. 7.
[0120] At the distal end of the shaft body 600 having
the triple structure, the mesh body 620 may be configured
to be shorter than the inner body 610. In other words, the
inner body 610 may be configured to protrude out of the
distal end in comparison to the mesh body 620. For ex-
ample, regarding the configuration of the distal end of
the shaft body 600, the shaft body 600 may be configured
such that the mesh body 620 is not provided up to about
10 cm from a terminal which is the outermost side of the
distal end.
[0121] Since the mesh body 620 may be made of a
material or structure that is more rigid than the inner body
610, if this configuration of the present disclosure is ap-
plied, the flexibility of the distal end of the shaft body 600
may be improved. Thus, the distal end of the shaft body
600 may be easily bent according to a curved shape of
the blood vessel.
[0122] At this time, the shaft body 600 may be config-
ured to include a coil body (not shown) instead of the
mesh body 620. In other words, the shaft body 600 may
include a coil body and an outer body 630, the outer body
630 may be configured in a form identical or similar to

the former embodiment, and only the coil body may be
configured in a different form from the mesh body 620.
[0123] Here, the coil body may be approximately con-
figured in a form similar to the coil tube 340 of the oper-
ating tube 300 described in the embodiment of FIG. 8.
In other words, the coil body may be configured in a coil
form to surround the inner surface of the outer body 630.
[0124] With this configuration of the present disclo-
sure, the shaft body 600 may have further improved ri-
gidity and flexibility and be manufactured easier.
[0125] Meanwhile, the catheter according to the
present disclosure may further include a power supply
wire.
[0126] The power supply wire may be electrically con-
nected to the electrode 500 to provide a power supply
path to the electrode 500. For example, the power supply
wire may allow an energy supply unit (not shown) to sup-
ply power to the electrode 500 by connecting its distal
end to the electrode 500 and connecting its proximal end
to the energy supply unit.
[0127] The power supply wire may be provided sepa-
rately for each of a plurality of electrodes 500 and be
electrically connected to each of the plurality of elec-
trodes 500. At this time, the plurality of power supply wires
may provide a power supply path for each of the plurality
of electrodes 500. Here, the plurality of power supply
wires may be configured to be separated from each other
in a region from the electrodes 500 to the energy supply
unit. Alternatively, the plurality of power supply wires may
be configured so that one power supply wire is branched
into two or more power supply wires at a predetermined
point and each branched power supply wire is connected
to each electrode 500.
[0128] The shaft body 600 may be configured in vari-
ous ways so that the power supply wire is located therein.
[0129] FIG. 10 is a cross-sectioned view, taken along
the line B1-B1’ of FIG. 9.
[0130] Referring to FIGS. 9 and 10, the shaft body 600
may have a fourth hollow as indicated by V4, and the
operating tube 300 may be inserted into the fourth hollow.
Further, in addition to the fourth hollow V4, the shaft body
600 may further include a hollow as indicated by V5. Also,
this hollow is called a fifth hollow so as to be distinguished
from other hollows explained above in this specification.
In other words, in the shaft body 600, at least two hollows
may be formed in the longitudinal direction.
[0131] The power supply wire may be inserted into the
fifth hollow V5. In other words, the power supply wire may
be inserted into the fifth hollow. Also, the power supply
wire may be configured to be movable in the longitudinal
direction inside the fifth hollow. In addition, the power
supply wire may be extended from the proximal end of
the catheter to the electrode 500 through the fifth hollow.
At this time, the distal end and the proximal end of the
fifth hollow may be configured to be opened to the outside
so that the power supply wire is exposed.
[0132] According to this configuration of the present
disclosure, both configurations for driving and electrically

19 20 



EP 3 505 127 A1

13

5

10

15

20

25

30

35

40

45

50

55

operating the catheter head may be provided within a
very small outer diameter of the catheter. For example,
the catheter may have a very small size of about 1.4 mm.
In this configuration of the present disclosure, a config-
uration for opening/closing the catheter head inside the
catheter of a small size and a configuration for inserting
wires for electrical operation may be implemented more
easily. In particular, in the embodiment having the fifth
hollow, a space in which wires are inserted and moved
may be easily secured. In addition, the configuration for
driving the catheter head and the configuration for elec-
trical operation may be mostly not exposed out of the
catheter.
[0133] Further, the fifth hollow may be provided at an
outer side of the fourth hollow. In other words, the fifth
hollow may be biased to any side based on the central
axis of the catheter. At this time, the fifth hollow may have
a bent form along the outer circumference of the fourth
hollow.
[0134] Namely, as shown in FIG. 10, the fourth hollow
is formed substantially in a circular shape, but the fifth
hollow may not be formed in a circular shape. More spe-
cifically, the fifth hollow may be interposed between the
surface of the fourth hollow and the outer surface of the
shaft body 600, and may be formed in a bent shape along
a portion of the rim of the fourth hollow and a portion of
the outer rim of the shaft body 600.
[0135] According to this configuration of the present
disclosure, the fifth hollow may have a large size without
relatively increasing the outer diameter of the shaft body
600. Thus, a space in which the power supply wire is
inserted may be secured widely. Therefore, a process of
inserting the power supply wire into the shaft body 600
may be easily performed. In particular, since the catheter
may include a plurality of electrodes 500, a plurality of
power supply wires should be provided to supply power
the plurality of electrodes 500. Therefore, if the wide fifth
hollow has a large area as in this embodiment, it is easy
to provide a configuration in which power is supplied to
a plurality of electrodes 500.
[0136] Moreover, the shaft body 600 may include a va-
riety of wires other than the power supply wire. For ex-
ample, the catheter head may include one or more sen-
sors, including a temperature sensor, and at this time, a
wire for sensing needs to extend long from the proximal
end to the distal end of the catheter. In this case, wires
for sensing other than the power supply wire may be in-
serted through the broad space of the fifth hollow.
[0137] Meanwhile, in the embodiment in which the
shaft body 600 has the triple structure of the inner body
610, the mesh body 620 and the outer body 630, the
fourth hollow and the fifth hollow may be formed at the
inner body 610 as shown in FIG. 10.
[0138] FIG. 11 is a perspective view schematically
showing a catheter according to another embodiment of
the present disclosure, and FIG. 12 is a cross-sectioned
view, taken along the line B2-B2’ FIG. 11. For the con-
figuration depicted in FIGS. 11 and 12, the features which

are similar to the above description of the former embod-
iments are not described in detail, and only different fea-
tures will be mainly described.
[0139] Referring to FIGS. 11 and 12, the shaft body
600 may be configured so that the central axis of the
fourth hollow coincides with the central axis of the cath-
eter. In other words, the fourth hollow of the shaft body
600 may be located in the middle of the catheter. At this
time, both the central axis of the fourth hollow and the
central axis of the catheter are designated by O in the
figures and may be regarded as being identical to each
other.
[0140] In this configuration, if the catheter includes a
plurality of power supply wires 800, the plurality of power
supply wires 800 may be disposed to be spaced apart
from each other by a predetermined angle on the basis
of the central axis of the fourth hollow. For example, as
shown in FIGS. 11 and 12, if the catheter includes three
power supply wires 800, the power supply wires 800 may
be disposed at intervals of 120 degrees on the basis of
the central axis O of the catheter.
[0141] According to this configuration of the present
disclosure, the shape of the section of the catheter per-
pendicular to the longitudinal direction may be symmet-
rical on the basis of the center point O in the up, down,
right and left directions. Thus, the catheter head sym-
metrically arranged in the up, down, right and left direc-
tions on the basis of the center point of the catheter may
be easily connected to the operating tube 300 located in
the fourth hollow.
[0142] Moreover, in this case, the catheter head may
be opened and closed stably. In other words, the catheter
head may be opened and closed radially with respect to
the central axis of the catheter. Here, if the operating tube
300 is located at the center of the catheter, this radial
opening/closing operation may be stably implemented.
[0143] In addition, the power supply wire 800 may be
inserted between the inner surface and the outer surface
of the shaft body 600 and fixedly coupled to the shaft
body 600. At this time, the inner surface of the shaft body
600 may be regarded as a surface which forms the fourth
hollow of the shaft body 600.
[0144] In other words, the power supply wire 800 is not
configured to be inserted into a hole formed in the shaft
body 600, but the power supply wire 800 may be config-
ured to be embedded in the shaft body 600, namely to
be integrated thereto, as shown in FIG. 12.
[0145] According to this configuration of the present
disclosure, since the power supply wire 800 is already
included in the shaft body 600 during the manufacturing
process, there is no need to perform a process of sepa-
rately inserting the power supply wire 800 in order to as-
semble the catheter. Moreover, since it is not needed to
prepare a hole for inserting the power supply wire 800 in
the shaft body 600, the outer diameter of the shaft body
600 is reduced, which is advantageous for miniaturization
of the catheter. In addition, since the power supply wire
800 is fixed inside the shaft body 600, there is no fear
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that the power supply wire 800 is damaged due to the
fluctuation of the power supply wire 800 or its portion
connected to the electrode 500 is broken.
[0146] In particular, when the shaft body 600 has a
triple structure of the inner body 610, the mesh body 620
and the outer body 630, the power supply wire 800 may
be embedded in the inner body 610.
[0147] FIGS. 13 and 14 are schematic views showing
that the power supply wire 800 is included in the shaft
body 600 according to an embodiment of the present
disclosure.
[0148] First, referring to FIG. 13, the power supply wire
800 may be interposed between the inner body 610 and
the mesh body 620. The outer body 630 may be located
outside the mesh body 620. At this time, the inner body
610 and the outer body 630 are made of a polymer ma-
terial, and the mesh body 620 may be made of a metal
material. In this configuration, as indicated by an arrow,
if heat and high pressure are applied from the outside of
the outer body 630, the outer body 630 may be partially
melted.
[0149] In addition, the molten outer body 630 partially
flows inwards through the mesh-shaped opening of the
mesh body 620, and as shown in FIG. 14, the outer body
630 may be coupled to the existing inner body 610 while
covering the power supply wire 800. In addition, if the
applied heat and pressure are released, a part of the
outer body 630 melted and flowing into the mesh body
620 is cooled to form an inner body 610 together with the
existing inner body 610.
[0150] Meanwhile, even though it has been illustrated
in FIGS. 13 and 14 that the mesh body 620 is included,
the mesh body 620 may not be included. In addition, the
inner body 610 and the outer body 630 may be made of
the same material.
[0151] FIG. 15 is a perspective view schematically
showing a catheter according to another embodiment of
the present disclosure, and FIG. 16 is a cross-sectioned
view, taken along the line B3-B3’ of FIG. 15. In the con-
figuration of FIGS. 15 and 16, the features which are
similar to the above description of the former embodi-
ments are not described in detail, and only different fea-
tures will be mainly described.
[0152] Referring to FIGS. 15 and 16, similar to the em-
bodiment of FIGS. 11 and 12, the fourth hollow of the
shaft body 600 is located at the center of the catheter,
and a plurality of power supply wires 800 are disposed
to be spaced by a predetermined angle from the central
axis of the fourth hollow. Thus, similar to FIGS. 11 and
12, the catheter head may be easily connected to the
operating tube 300 and the power supply wire 800, and
the catheter head may be stably operated by means of
the operating tube 300.
[0153] However, different from FIGS. 11 and 12, in this
embodiment, the power supply wire 800 is embedded in
the operating tube 300. In other words, the power supply
wire 800 is inserted between the inner surface and the
outer surface of the operating tube 300, and is integrated

with and fixedly coupled to the operating tube 300.
[0154] According to this configuration of the present
disclosure, since the power supply wire 800 is already
included in the operating tube 300 during the manufac-
turing process, it is not needed to perform a process of
inserting the power supply wire 800 into the shaft body
600 or the operating tube 300 for assembling the cathe-
ter. In addition, it is not needed to prepare a hole for
inserting the power supply wire 800 in the shaft body 600
or the operating tube 300, the catheter head may be eas-
ily designed in a small size, and it is possible prevent that
the power supply wire 800 is damaged or its portion con-
nected to the electrode 500 is broken.
[0155] In particular, if the operating tube 300 has a tri-
ple structure of the inner tube 310, the mesh tube 320
and the outer tube 330, the power supply wire 800 may
be embedded in the outer tube 330, as shown in the
figures.
[0156] FIGS. 17 and 18 are schematic views showing
that the power supply wire 800 is included in the operating
tube 300 according to an embodiment of the present dis-
closure.
[0157] First, referring to FIG. 17, the power supply wire
800 may be interposed between the mesh tube 320 and
the outer tube 330. In addition, the inner tube 310 may
be positioned inside the mesh tube 320. At this time, the
outer tube 330 and the inner tube 310 are made of a
polymer material, and the mesh tube 320 may be made
of a metal material. In this configuration, as indicated by
an arrow, if heat and high pressure is applied from the
outside of the outer tube 330, the outer tube 330 may be
melted at least partially.
[0158] In addition, a part of the molten outer tube 330
may be directed toward the mesh tube 320 while covering
the power supply wire 800, as shown in FIG. 18. More-
over, the melt of the outer tube 330 reaching the mesh
tube 320 may pass through the mesh-shaped opening
of the mesh tube 320 and come into contact with the inner
tube 310. Thus, the melt of the outer tube 330 may be-
come a part of the inner tube 310 while being coupled to
the inner tube 310, and the power supply wire 800 may
be embedded in the outer tube 330.
[0159] Meanwhile, even in the embodiment where the
power supply wire 800 is embedded in the operating tube
300, similar to the configuration of FIG. 14, the power
supply wire 800 may be located inside the mesh tube
320 and be embedded in the inner tube 310. In addition,
in the configuration of FIG. 8, the power supply wire 800
may be located inside the operating tube 300. In partic-
ular, the power supply wire 800 may be configured to be
embedded inside the outer tube 330.
[0160] In addition, the power supply wire 800 may be
provided in contact with the outer surface of the operating
tube. In this case, the catheter according to the present
disclosure may further include a thermally shrinkable film
that makes the power supply wire 800 to closely adhere
to the outer surface of the operating tube 300. This will
be described in more detail with reference to FIGS. 19
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and 20.
[0161] FIG. 19 is a schematic view showing that the
power supply wire 800 is provided at an outer side of the
operating tube 300 according to another embodiment of
the present disclosure, and FIG. 20 is a schematic view
showing a catheter to which the configuration of FIG. 19
is applied. This embodiment will also be explained based
on features different from the former embodiments.
[0162] First, referring to FIG. 19, the power supply wire
800 may be configured to be located at the outside of the
operating tube 300. In addition, a thermally shrinkable
film 1100 having a tube form may be configured to sur-
round the power supply wire 800 and the operating tube
300 together. In other words, the thermally shrinkable
film 1100 has a tube shape elongating in the same direc-
tion as the longitudinal direction of the catheter, and the
power supply wire 800 and the operating tube 300 may
be inserted into an inside (a hollow) of the thermally
shrinkable film 1100. In addition, as indicated by an ar-
row, if heat is applied from the outside of the thermally
shrinkable film 1100, the thermally shrinkable film 1100
may be shrunken due to the heat and be adhered to the
outer sides of the power supply wire 800 and the oper-
ating tube 300.
[0163] If so, the thermally shrinkable film 1100 may be
configured to surround the outer sides of the power sup-
ply wire 800 and the operating tube 300 in a thermally
shrunken state, as shown in FIG. 20. Thus, the power
supply wire 800 may be attached to the outer side of the
operating tube 300 by means of the thermally shrinkable
film 1100. In addition, the thermally shrinkable film 1100,
the power supply wire 800 and the operating tube 300
configured as above may be located in an inner space
of the shaft body 600, namely in the fourth hollow V4.
[0164] Here, the thermally shrinkable film 1100 may
be made of a material which may be shrunken by heat.
For example, the thermally shrinkable film 1100 may be
made of a polymer material, for example PET (Poly Eth-
ylene Terephthalate). This material facilitates the thermal
shrinking process, does substantially not generate harm-
ful substances during the thermal shrinking process, and
ensures excellent flexibility.
[0165] According to this configuration of the present
disclosure, since the power supply wire 800 is fixed to
the outer side of the operating tube 300, the risk of dis-
connection is low, and it is possible to prevent that the
movement of the operating tube 300 is restricted by the
power supply wire 800 or the operating tube 300 and the
shaft body 600 are damaged. In addition, the process of
fixing the power supply wire 800 to the operating tube
300 and the process of inserting the power supply wire
800 into the shaft body may be more easily performed,
thereby improving the manufacturing processability of
the catheter. In addition, even if the catheter does not
have a large diameter, a structure for opening/closing
and electrically operating the catheter may be provided
in the catheter. Also, in this case, the head portion of the
catheter may be shortened, the catheter may become

flexible, and the exposure of the power supply wire 800
may be limited to ensure easy protection of the power
supply wire 800. Moreover, according to this configura-
tion, the operating tube 300 is positioned at the center of
the catheter, and thus the guide wire 700 may be easily
inserted therein.
[0166] Also preferably, the catheter according to the
present disclosure may further include a deflection wire
900.
[0167] The deflection wire 900 elongates in one direc-
tion and may be located from the distal end of the catheter
to the proximal end of the catheter. At this time, the distal
end of the deflection wire 900 may be fixed to the distal
end of the catheter. Also, the proximal end of the deflec-
tion wire 900 may be exposed outwards at the proximal
end of the shaft body 600.
[0168] In addition, the deflection wire 900 may be con-
figured to be movable in the longitudinal direction in the
inner space of the catheter. In particular, the deflection
wire 900 may be configured to be movable in the longi-
tudinal direction in a state of being inserted into the shaft
body 600.
[0169] For example, as shown in FIG. 16, the deflection
wire 900 may be interposed between the inner surface
of the operating tube 300 and the inner surface of the
shaft body 600, in the inner space of the fourth hollow
V4 which is a hollow of the shaft body 600. Alternatively,
in the configuration of FIG. 10 or FIG. 12, a hole may be
formed long in the inner body 610 of the shaft body 600
along the longitudinal direction of the catheter as indicat-
ed by H9, and the deflection wire 900 may be inserted
into the hole to be moved in the longitudinal direction.
[0170] According to this configuration of the present
disclosure, the catheter head at which the distal end of
the shaft body 600 is located may be bent by means of
the deflection wire 900. For example, if the deflection
wire 900 is pulled by a surgical operator, the distal end
of the shaft body 600 may be bent, and if the deflection
wire 900 is pushed by the surgical operator, the distal
end of the shaft body 600 may be spread. Accordingly,
the distal end of the shaft body 600 may be bent according
to the curved shape of a blood vessel by means of the
deflection wire 900, which allows the catheter head to be
inserted smoothly along the blood vessel and prevents
the inside of the blood vessel from being damaged.
[0171] In addition, the catheter according to the
present disclosure may further include an end tip 1000
at a front side of the distal end of the catheter, namely
the distal end of the catheter head, as shown in FIG. 1
or the like.
[0172] The end tip 1000 may have a tube shape with
a hollow and be made of soft and flexible material. In
particular, the end tip 1000 may be made of a composition
containing polyether block amide (PEBA).
[0173] In this configuration of the present disclosure,
when the end of the catheter moves along a blood vessel
or the like, the end tip 1000 made of soft and flexible
material is located at a foremost position, which may re-
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duce damages to the blood vessel and facilitate easier
change of a moving direction. Further, the end tip 1000
made of the above material may be photographed by X-
ray, and thus a location of the catheter head may be
easily figured out.
[0174] A denervation apparatus according to the
present disclosure may include the catheter according
to the present disclosure. In addition, the denervation
apparatus may further include an energy supplying unit
and an opponent electrode 500 in addition to the catheter
for denervation. Here, the energy supplying unit may be
electrically connected to the electrode 500 through the
power supply line 800. In addition, the opponent elec-
trode 500 may be electrically connected to the energy
supplying unit through another wire. In this case, the en-
ergy supplying unit may supply energy to the electrode
500 of the catheter in the form of high frequency or the
like, and the electrode 500 of the catheter generates heat
to ablate nerves around the blood vessel, thereby block-
ing the nerves.
[0175] The present disclosure has been described in
detail. However, it should be understood that the detailed
description and specific examples, while indicating pre-
ferred embodiments of the disclosure, are given by way
of illustration only, since various changes and modifica-
tions within the spirit and scope of the disclosure will be-
come apparent to those skilled in the art from this detailed
description.
[0176] In addition, even though terms representing di-
rections such as proximal, distal, upper, lower, right, left
or the like have been used in the specification, the terms
are just used to indicate relative locations for conven-
ience and can be replaced with other words according
to an observation point of an observer or an arrangement
of a component, as obvious to those having ordinary skill
in the art.

Reference Signs

[0177]

100: first support member
200: second support member
300: operating tube
310: inner tube, 320: mesh tube, 330: outer tube,
340: coil tube
400: connection member
500: electrode
600: shaft body
610: inner body, 620: mesh body, 630: outer body
700: guide wire
800: power supply wire
900: deflection wire
1000: end tip
1100: thermally shrinkable film

Claims

1. A catheter, which elongates in one direction and has
a proximal end and a distal end, the catheter com-
prising:

a first support member located near the distal
end of the catheter and having a first hollow with
both open ends;
a second support member located near the prox-
imal end of the catheter in comparison to the
first support member and having a second hol-
low with both open ends;
an operating tube configured to elongate in one
direction and having a third hollow with both
open longitudinal ends, the operating tube being
inserted into the first hollow and the second hol-
low and fixed to the first support member or the
second support member to move the first sup-
port member or the second support member in
a longitudinal direction;
at least one connection member having one end
connected to the first support member and the
other end connected to the second support
member, wherein when a distance between the
first support member and the second support
member decreases, at least a part of the con-
nection member is bent so that the bending por-
tion becomes away from a central axis of the
third hollow;
at least one electrode provided at the connection
member to generate heat; and
a shaft body located near the proximal end of
the catheter in comparison to the second sup-
port member to elongate in one direction, the
shaft body having a fourth hollow with both open
longitudinal ends so that the operating tube is
inserted therein and movable in the longitudinal
direction.

2. The catheter according to claim 1, further compris-
ing:
a guide wire configured to elongate in one direction
and inserted into the third hollow through both open
ends of the operating tube to be movable in the lon-
gitudinal direction inside the third hollow.

3. The catheter according to claim 1,
wherein the operating tube is fixed to the first support
member and is movable in the longitudinal direction
inside the second hollow.

4. The catheter according to claim 1, wherein the op-
erating tube includes:

an inner tube configured to elongate in one di-
rection and having the third hollow;
a mesh tube having a mesh form and configured
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to surround an outer surface of the inner tube;
and
an outer tube configured to elongate in one di-
rection and surround the outer surfaces of the
inner tube and the mesh tube.

5. The catheter according to claim 1, wherein the op-
erating tube includes:

an outer tube configured to elongate in one di-
rection and having the third hollow; and
a coil tube having a coil form and configured to
surround an inner surface of the outer tube.

6. The catheter according to claim 1, wherein the shaft
body includes:

an inner body configured to elongate in one di-
rection and having the fourth hollow;
a mesh body having a mesh form and configured
to surround an outer surface of the inner body;
and
an outer body configured to elongate in one di-
rection and surround the outer surfaces of the
inner body and the mesh body.

7. The catheter according to claim 1, further compris-
ing:
a power supply wire electrically connected to the
electrode to give a power supply path to the elec-
trode.

8. The catheter according to claim 7,
wherein the shaft body further has a fifth hollow
formed therein in the longitudinal direction, separate-
ly from the fourth hollow, and
wherein the power supply wire is configured to be
inserted into the fifth hollow and movable in the lon-
gitudinal direction, and is connected from the proxi-
mal end of the catheter to the electrode.

9. The catheter according to claim 8,
wherein the fifth hollow is provided at one outer side
of the fourth hollow and is bent along an outer cir-
cumference of the fourth hollow.

10. The catheter according to claim 7,
wherein the shaft body is configured so that a central
axis of the fourth hollow coincides with a central axis
of the catheter, and
wherein the power supply wire is provided in plural
so that the power supply wires are arranged to be
spaced apart from each other by a predetermined
angle on the basis of the central axis of the fourth
hollow.

11. The catheter according to claim 10,
wherein the power supply wires are inserted be-

tween an inner surface and an outer surface of the
shaft body and are fixedly coupled to the shaft body.

12. The catheter according to claim 10,
wherein the power supply wires are inserted be-
tween an inner surface and an outer surface of the
operating tube and are fixedly coupled to the oper-
ating tube.

13. The catheter according to claim 7,
wherein the power supply wire is provided in contact
with an outer surface of the operating tube, and
wherein the catheter further comprises a thermally
shrinkable film having a thermally shrunken form to
surround outer sides of the power supply wire and
the operating tube.

14. The catheter according to claim 1, further compris-
ing:
a deflection wire configured to elongate in one direc-
tion and having a distal end fixed to a distal end of
the shaft body and a proximal end exposed outwards
at a proximal end of the shaft body, the deflection
wire being configured to be movable in the longitu-
dinal direction inside the shaft body.

15. A denervation apparatus, comprising the catheter
defined in any one of claims 1 to 14.
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