
- 1 - DESCRIPTION NEEDLE ELECTRODE DEVICE FOR MEDICAL
APPLICATION  Technical Field 5 The present invention
relates to a needle electrode  device for medical
application that is pierced into an  affected area to
perform therapeutic thermocoagulation by
radiofrequency current. 10 Background Art
Conventionally, there is already known a needle
electrode device for thermally coagulate affected
tissue  by supplying radiofrequency current to a
needle electrode  pierced into the affected area of a
living body (for 15 example, refer to Japanese
Unexamined PCT Publication No.  2002-532186). This
type of needle electrode device has a needle
electrode whose tip is sharply formed and the needle
electrode is supplied with radiofrequency current via
a 20 lead wire electrically connected to the needle
electrode.  With the tip placed on the affected area,
the needle  electrode heats the area around the tip of
the needle  electrode by the supplied radiofrequency
current to  thermally coagulate the affected tissue.
25 If the needle electrode generates the heat
insufficiently or excessively when thermally
coagulating  the affected area by the radiofrequency
current supplied - 2  



to the needle electrode, an appropriate coagulative
lesion  cannot be obtained in the affected tissue.
Consequently, it is conceivable to detect a
temperature of the heated part of the needle electrode
5 with a thermocouple attached to the needle electrode
and  to control the heating time for the affected area
and the  supply of the radiofrequency current to the
needle  electrode while checking the temperature
detected by the  thermocouple. Moreover, the
thermocouple can be formed 10 extremely thin and
therefore it is advantageous in that  the needle
electrode can be formed relatively compact even  if it
is attached along the needle electrode. The
thermocouple, however, has a disadvantage of  being
affected by the radiofrequency current supplied to  15
the needle electrode and sometimes causing inclusion
of a high frequency noise in a detected temperature
signal  generated by the thermocouple, which disables
accurate  temperature detection. 20 Disclosure of the
Invention In view of the above problem, it is an
object of the  present invention to provide a needle
electrode device for  medical application capable of
being compact with a needle  electrode provided with a
thermocouple and of detecting a 25 temperature using
the thermocouple with high accuracy. To achieve the
above object, according to one aspect  of the present
invention, there is provided a needle - 3  



electrode device for medical application having a
needle  electrode, which can be pierced into an
affected area and  is coated with an insulating
coating material on the outer  surface except the tip
of the needle electrode, and 5 adapted to supply the
needle electrode with radiofrequency  current, the
needle electrode device comprising a  thermocouple for
detecting a temperature of the tip of the  needle
electrode, wherein the thermocouple includes a tip
connecting portion where the tips of a pair of coated
10 wires constituting the thermocouple are
electrically  connected to each other, and a tip
coated portion where  the tip connecting portion is
coated with polyolefin  synthetic resin, and wherein
the tip coated portion is  bonded and fixed to the
needle electrode with adhesive. 15 According to the
present invention, the temperature  of the tip of the
needle electrode is detected by the  thermocouple
provided. Therefore, the supply of the  radiofrequency
current can be controlled in such a way  that the
needle electrode reaches an appropriate heat 20
temperature according to the temperature detected by
the  thermocouple. While a thermocouple is composed of
a pair of coated  wires and the tips of both wires are
electrically  connected to each other through solder
or the like with 25 the tip coatings removed, the tip
connecting portion is  provided with the tip coated
portion coated with the  polyolefin synthetic resin
(for example, polyethylene or 



- 4  polypropylene) in the present invention.
Therefore, even  if the thermocouple is provided in
contact with the needle  electrode of conductive
metal, high frequency noise can be  prevented from
entering the detected temperature signal 5 generated
by the thermocouple, by which the temperature  can be
detected with high accuracy. Moreover, only the tip
coated portion of the  thermocouple is bonded to the
needle electrode with the  adhesive in the present
invention. Therefore, only a small 10 amount of
adhesive is consumed and the thermocouple can be
bonded to the needle electrode very easily during
manufacturing. Furthermore, the thermocouple bonded to
the  needle electrode detects the heat temperature of
the  needle electrode in the fixed position and
therefore it 15 can detect the temperature of the
heated area without fail.  Moreover, according to
another aspect of the present  invention, the needle
electrode is formed hollow with the  thermocouple
contained in the needle electrode, the tip  coated
portion is bonded and fixed to a part of the inner 20
surface of the needle electrode with adhesive, and the
needle electrode has a gap therein formed between the
thermocouple for freely conducting a drug solution
over  the entire length of the needle electrode. With
the formation of the hollow needle electrode,  25 the
drug solution can be injected into the affected area
through the needle electrode. Moreover, the wires  



constituting the thermocouple can be formed extremely
thin. - 5  Therefore, the hollow needle electrode can
contain and  support the thermocouple inside. This
reduces a piercing  resistance to an extremely low
level when the needle  electrode is pierced into the
affected area of the living 5 body in comparison with
a case in which the thermocouple  is provided outside
the needle electrode. Moreover, the  gap inside the
needle electrode prevents the thermocouple  from
blocking up the inside hole of the needle electrode,
so that the drug solution can be smoothly injected
into  10 the affected area through the needle
electrode. In addition, the thermocouple is covered
outside with the  needle electrode. Therefore, it is
possible to prevent the  disconnection or the like of
the wires constituting the  thermocouple without fail
even if the wires are extremely  15 thin. With these
features, preferably the tip of the  needle electrode
is sharply formed with a beveled edge  relative to the
axis line of the needle electrode as a  blade surface,
and the tip coated portion of the 20 thermocouple is
bonded to a tip inner surface, which is  exposed
inside the blade surface of the needle electrode.
Since the tip inner surface of the needle electrode is
exposed inside the blade surface, the tip coated
portion  of the thermocouple is exposed by positioning
the tip 25 coated portion of the thermocouple in the
tip inner  



surface of the needle electrode, by which the adhesive
can  be applied very easily during bonding of the tip
coated - 6  portion. Moreover, the hardening of the
adhesive applied  to the tip inner surface of the
needle electrode rapidly  progresses, which leads to a
high manufacturing efficiency.  Furthermore, since the
adhesive is applied only to the 5 exposed tip inner
surface of the needle electrode, the  adhesive does
not block up the inside hole of the needle  electrode,
thereby achieving the smooth conduction of the  drug
solution over the entire length of the needle
electrode.  10 Furthermore, according to another
aspect of the  present invention, the thermocouple
exists between the  insulating coating material for
coating the needle  electrode, and the outer surface
of the needle electrode  and the tip coated portion is
bonded and fixed to a part 15 of the outer surface of
the needle electrode with the  adhesive. The wires
constituting the thermocouple can be  formed extremely
thin. Therefore, the thermocouple can be  placed
between the insulating coating material for coating 20
the needle electrode and the outer surface of the
needle  electrode, and a small outer diameter of the
insulating  coating material can be achieved on the
outer surface of  the needle electrode. Thereby, the
piercing resistance can  be reduced to low when the
needle electrode is pierced 



25 into the affected area of the living body.
Furthermore,  the thermocouple provided along the
needle electrode is  supported integrally with the
needle electrode by the - 7  insulating coating
material, and therefore it is possible  to reliably
prevent an inadvertent movement or  misalignment of
the thermocouple. 5 Brief Description of the Drawings
FIG. 1 is an explanatory diagram showing the
appearance of a needle electrode device according to
the  present invention. FIG. 2 is a cross section
schematic diagram of a  10 substantial part according
to a first embodiment of the  present invention. FIG.
3 is an explanatory enlarged cross-sectional  view
showing the bonded state of the tip of a thermocouple
in the first embodiment. 15 FIG. 4 is a cross section
schematic diagram of the  tip of the thermocouple.
FIG. 5(a) is a chart showing a temperature detected
by the thermocouple in the embodiment. FIG. 5(b) is a
chart showing a temperature detected  20 by a
conventional thermocouple. FIG. 6 is a cross section
schematic diagram of a  substantial part according to
a second embodiment of the  present invention. FIG. 7
is an explanatory enlarged cross-sectional  



25 view showing the bonded state of the tip of a
thermocouple  in the second embodiment. - 8  Best Mode
for Carrying out the Invention The present invention
will be described below by  using the accompanying
drawings. FIG. 1 is an explanatory  diagram showing a
needle electrode device according to a 5 first
embodiment of the present invention. FIG. 2 is a
cross section schematic diagram of a substantial part
according to the first embodiment of the present
invention.  FIG. 3 is an explanatory enlarged
cross-sectional view  showing the bonded state of the
tip of a thermocouple in 10 the first embodiment. FIG.
4 is a cross section schematic  diagram of the tip of
the thermocouple. FIG. 5 is a chart  showing a
temperature detected by the thermocouple. FIG. 6  is a
cross section schematic diagram of a substantial part
according to a second embodiment of the present
invention. 15 FIG. 7 is an explanatory enlarged
cross-sectional view  showing the bonded state of the
tip of a thermocouple in  the second embodiment. As
shown in FIG. 1, the needle electrode device
according to the first embodiment includes a needle
20 electrode 1 to be pierced into an affected area of
a living body, a first connector 2 for a connection
between  a feeder line and a signal line, and a second
connector 3  for injecting a drug solution. The first
connector 2  connects to a high frequency power source
and temperature 



25 measurement means, which are not shown. The second
connector 3 connects to drug solution injection means,
which is not shown. - 9  Describing the needle
electrode device according to  the first embodiment
more specifically, as shown in FIG. 2,  the needle
electrode 1 is formed into a hollow stainless or other
metal component having electrical conductivity  5 and
the tip of the needle electrode 1 is sharply formed
with a beveled edge relative to the axis line of the
needle electrode 1 as a blade surface 4. Furthermore,
a feeder line 5 is electrically  connected to the
outer surface of the bottom of the needle  10
electrode 1 with solder and the needle electrode 1
contains a thermocouple 6 inside. A gap 7 is provided
between the inner surface of the needle electrode 1
and  the thermocouple 6 and the gap 7 is used as a
drug  solution flow passage. The thermocouple 6 used
in this 15 embodiment is composed of a pair of coated
wires 8 and 9,  which are a chromel wire and an alumel
wire, and signal  lines 10 and 11 continuing from the
wires 8 and 9 are  extending rearward with being
contained in a wire tube 12  together with the feeder
line 5. The bottom of the needle 20 electrode 1 is
connected to a drug solution introduction  tube 13.
Moreover, the needle electrode 1 is coated with a
first coating material 14 having insulation properties



(insulating coating material) on its outer surface
except 25 the tip of the needle electrode 1. At the
bottom of the  needle electrode 1, one end of the wire
tube 12 and one  end of the drug solution introduction
tube 13 are tied - 10  together and coated with a
second coating material 15. As  shown in FIG. 1, the
first connector 2 is attached to the  other end of the
wire tube 12 and the second connector 3  is attached
to the other end of the drug solution 5 introduction
tube 13. As shown in FIG. 3, the tip of the
thermocouple 6 is  bonded to a tip inner surface 16
exposed inside the blade  surface 4 of the needle
electrode 1 with adhesive 17. At  the tip of the
thermocouple 6 in the bonded region, there 10 is
formed a tip connecting portion 18 where the tips of
the wires 8 and 9 constituting the thermocouple 6 are
electrically connected to each other by welding as
shown  in FIG. 4. Furthermore, the tip connecting
portion 18 is  provided with a tip coated portion 19
coated with 15 polyolefin synthetic resin such as
polyethylene or  polypropylene. According to this
embodiment, the tip of the  thermocouple 6 is bonded
to the tip inner surface 16  exposed inside the blade
surface 4 of the needle electrode 20 1. Therefore, the
bonding operation is quite easy, which  leads to a
high manufacturing efficiency. Furthermore, the  tip
coated portion 19 is provided at the tip of the  



thermocouple 6 in the bonded region, which prevents
high  frequency noise from entering a detected
temperature 25 signal generated by the thermocouple.
More specifically,  the present inventor has performed
a comparison test  between the tip of the thermocouple
6 provided with the - 11  tip coated portion 19
(corresponding to this embodiment)  and the tip of the
thermocouple 6 without the tip coated  portion 19. In
this test, the output of the high frequency  power
source is previously adjusted in such a way as to 5
achieve an 80C temperature at the tip of the
thermocouple  6 to measure a temperature detected by
the thermocouple 6.  Consequently, as shown in FIG.
5(a), it is found that line  A representing the
detected temperature signal is relatively smooth and
stable temperatures are observed  10 during a
predetermined time period after the rise up  regarding
the tip of the thermocouple 6 with the tip  coated
portion 19 provided. On the other hand, regarding  the
tip of the thermocouple 6 without the tip coated
portion 19, as shown in FIG. 5(b), line B representing
the 15 detected temperature signal is not smooth and
the  inclusion of high frequency noise has been
observed in the  detected temperature signal of the
thermocouple 6, which  leads to a low detection
accuracy. As described  hereinabove, according to this
embodiment, the inclusion 20 of the high frequency
noise can be prevented by providing  the tip coated
portion 19 at the tip of the thermocouple 6,  



and therefore the temperature can be detected with
high  accuracy. Still further, the thermocouple 6 is
contained in  25 the needle electrode 1 and thus it is
covered outside with  and protected by the needle
electrode 1. Therefore, the  disconnection or the like
of the wires 8 and 9 can be - 12  reliably prevented
even if the wires 8 and 9 of the  thermocouple 6 are
formed very thin. Subsequently, a second embodiment of
the present  invention will be described below. A
needle electrode 5 device according to the second
embodiment is, as shown in  FIG. 6, provided with a
needle electrode 1 formed hollow  and a first coating
material 14 (insulating coating  material) for coating
the outer surface of the needle  electrode 1 except
the tip thereof, and a thermocouple 6 10 is contained
between the needle electrode 1 and the first  coating
material 14. Other features of the configuration  are
the same as those in the first embodiment described
above. Therefore, the same reference numerals are used
for  the same parts in the figures and their
description is 15 omitted here. In the second
embodiment, as shown in FIG. 7, the  tip of the
thermocouple 6 is bonded to a part of the outer
surface of the needle electrode 1 with adhesive 17 and
the  outside of the thermocouple 6 is coated with the
first 20 coating material 14. The tip of the
thermocouple 6 in the  



bonded region has the same structure as in the first
embodiment described above. Referring to FIG. 4, a tip
connecting portion 18, where the tips of wires 8 and 9
of  the thermocouple 6 are electrically connected to
each 25 other by welding, is provided with a tip
coated portion 19  coated with polyolefin synthetic
resin such as  polyethylene or polypropylene. The tip
coated portion 19 - 13  provided at the tip of the
thermocouple 6 prevents the  inclusion of the high
frequency noise, which leads to a  high accuracy
temperature detection. Moreover, in the second
embodiment, the thermocouple  5 6 is contained between
the needle electrode 1 and the  first coating material
14 as shown in FIG. 6. Therefore,  the thermocouple 6
is firmly supported by the first  coating material 14
and it is possible to reliably prevent  an inadvertent
movement or misalignment of the 10 thermocouple 6
though the tip of the thermocouple 6 is  bonded to
only a part of the outer surface of the needle
electrode 1. Industrial Applicability 15 As described
hereinabove, according to the present  invention, the
needle electrode is provided with the  thermocouple in
a compact form and the thermocouple can  detect a
temperature very accurately. Therefore, the  present
invention can be preferably used as a needle 20
electrode device for thermally coagulating an affected



tissue by supplying radiofrequency current to a needle
electrode pierced into the affected area of a living
body. - 14 - CLAIMS  1. A needle electrode device for
medical application having a needle electrode, which
can be pierced into an  affected area and is coated
with an insulating coating 5 material on the outer
surface except the tip of the needle  electrode, and
adapted to supply the needle electrode with
radiofrequency current, the needle electrode device
comprising: a thermocouple for detecting a temperature
of the  10 tip of the needle electrode, wherein the
thermocouple includes a tip connecting  portion where
the tips of a pair of coated wires  constituting the
thermocouple are electrically connected  to each
other, and a tip coated portion where the tip 15
connecting portion is coated with polyolefin synthetic
resin, and wherein the tip coated portion is bonded
and fixed  to the needle electrode with adhesive. 2. A
needle electrode device for medical application  20
according to claim 1, wherein the needle electrode is
formed hollow with the thermocouple contained in the
needle electrode, the tip coated portion is bonded and
fixed to a part of the inner surface of the needle
electrode with adhesive, and the needle electrode has
a 



25 gap therein formed between the thermocouple for
freely  conducting a drug solution over the entire
length of the  needle electrode. - 15  3. A needle
electrode device for medical application  according to
claim 2, wherein the tip of the needle  electrode is
sharply formed with a beveled edge relative  to the
axis line of the needle electrode as a blade 5
surface, and wherein the tip coated portion of the
thermocouple is bonded to a tip inner surface, which
is  exposed inside the blade surface of the needle
electrode.  4. A needle electrode device for medical
application  according to claim 1, wherein the
thermocouple exists 10 between the insulating coating
material for coating the  needle electrode and the
outer surface of the needle  electrode, and the tip
coated portion is bonded and fixed  to a part of the
outer surface of the needle electrode  with the
adhesive. 15 




