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- 1 - DESCRI PTI ON NEEDLE ELECTRODE DEVI CE FOR MEDI CAL
APPLI CATION Technical Field 5 The present invention
relates to a needle electrode device for nedica
application that is piercedinto an affected area to
perform therapeutic thernocoagul ati on by
radi of requency current. 10 Background Art

cloctrote devi te for t REPRRIEY IoNagul at 6 af f ect ed
neodl TEDTE, BHRRTRORE DRYICE PORCREbIEAL. AlraPaduon

living body (for 15 exanple, refer to Japanese
Unexam ned PCT Publication No. 2002-532186). This

Telchpg cafi #eedlge el ectrode device has a needl e
el ectrode whose tip is sharply forned and the needl e

el ect rRéept&s&OPLhesh ¥4 b féﬂé@ééeﬂHeQCNeégiée@ieatfode
a 20 lead wire electrically connected to the need

degtieet Fodemediithh tpplitAtRbacedadnikhpiakteat edtar a@,
the needle electrode heats the area around the tip of

affeetededirea ¢beperfdembyhehapsuppki ¢tdermdcobyaqueney by
current to thermally coagulate the affected tissue.

radgofregyenag¥egherentct rode generates the heat
insufficiently or excessively when thermally
coagulating the affected area by the radi of requency

current su @Iled - 2
Background

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
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
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.

If the needle electrode generates the heat
insufficiently or excessively when thermally coagulating

the affected area by the radiofrequency current supplied
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to the needl e el ectrode, an appropriate coagul ative

| esion cannot be obtained in the affected tissue.
Consequently, it is conceivable to detect a
tenperature of the heated pasgt_of the needle el ectrode
5 wth a thernocouple attached to the needl e el ectrode
and to control the heating tinme for the affected area

and t he ply of the radiofrequency current to the
t‘ﬁegla? ene%ﬂiggt?%%tmﬁi?e %&W%@P?%y% efprgalative lesion
AT BB D o1 DRR AP AR ER L IRA YR L hi m ane

ol cct 1onpodne Y T 3% Seheda Pl so msnas ke 2 i 1 i
tTRA e o A AR AE RS DL el re1enrrone

wiiH ectatb Moddipiadiof4 NG G Ml a P d &L §8e dva

t he needl e el ectrode and soneti nes causi ng T nclusion

! . nd s
tofcontidh fHE AN O ke i b2 G eepéféicmﬁagﬁ% g%rf% Sthe

signal generated by the thernocoupl e,
Sy aife thee MRATAAF AL tdudrend) Hd SsOsIE& R t he

Invention In view of the above problem it is an
elayjtaddenfwitiiee qifezseintg ithee rtenpedat e\t Bt e ask ethe

el ectrode device for nedical application capable of
thegimaraurisact Macrebvernestiee thelrmotpugdeprani ted foirtneda

t hernocoupl e and of detecting a 25 tenperature using
extrenedst iddaumngd \iherafiane ddcdsa@dvand agstusyeln Hehat

above qgbject, according to one aspect of the present
the,neadish elerdtodes G hedermeseaglatively 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
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.

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
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
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el ectrode device for nmedical application having a
needl e electrode, which can be pierced into an
affected area and is coated with an insul ating
coating material on the outeg .surface except the tip
of the needle electrode, and 5 adapted to supply the
needl e el ectrode with radi ofrequency current, the

o JEEEL 8 85 SR ST 15 o HELTRECLPLS L1
de, .wh ' h h upl e incl ti

o EAEELERNS o] Lo i ALGHEREOURLE CLAASS B U

. 40, W titutj h I

<O 88 SO UL IR0 WPERIL B, g sme ouces

sEPEE &l Hasdy oﬁﬁﬂ@eﬁ% n&ﬁetﬁé Hlececalrge%lié&xgog dé' Ofhd S

coated wth polyole synthetic resin, Wherein

addifrdd P& R PAHd Heddle RONIED- A Jﬂtﬁf%&(ﬁééﬁﬁeequency

needl e el ectrode wth adhesive. 15 According to

cese! tHY ddde detrime@iwie Inglisidd Sf the
needl e el ectrode is detected by the thernocouple

thErmodarh 16l e fdetectily dipdnperfatidie RN EPIGE he
current can be controlled in such a way that the

neesdd e ledddutadede wheaehies thre aperopdoadpd ehdaiclifes a tip
tenperature according to the tenperature detected by
camec ing peadisine whelriel dhe tthigrsnmedo @ lpaiirs ofo mueged of
a pair of coated wres and the tips of both wires are
wigiese Gonehitptinen tdet dhegmosaiplst ivaie efesighiosdilder
or the like with 25 the tip coatings renoved, the tip
conperded 9 s&t othes. iad 4 PnicoR tee PO ioma b re

polyolig%n S %Fhetic resin

r.t.ion a
ROt 0N, 20 wi polyolefin

e RO RS 081 PREToend foroa
synthetic resin, and wherein the tip coated portion is
bonded and fixed to the needle electrode with adhesive.

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 heati
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
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



10

15

20

25

- 4 polypropylene) in the present invention.
Therefore, even if the thernocouple is provided in
contact with the needle electrode of conductive
nmetal, high frequency noi se gan be prevented from
entering the detected tenperature signal 5 generated
by t he thernncouple by which the tenperature can be
tected. Wt accurac Moreover, only the tip

pREEPEAsRLFhe D L PEng Bt e et b OISR b 0%. b RRE HRFQ heeven
L ARG AN 8 A %ﬂ?wid@?ﬁg%% dntERfthe neeale

b
gé@gfé&'g o &915‘&19 Pv@r}ge{ro,d ﬁmfg%cglgnggnﬁ?ﬁﬁe can be

onded to the nee e ele ry-e

pRERAH BE4 U 8- etﬁ’éf%ﬁ’; MY & dé?&e(#&ﬁ é’]péteup ngle néf

the needle electr det ect enpera ure

gdieratee b &t Odfoddupne, fly %:ﬁﬁ?" LHOM: rature

therefore it 15 can detect the tenperature o

cdieate et et ed twiokh Hedd .acdd¥fayer, according o
anot her aspect of the present invention, the needle

el ect Modeoverf,oomy bkl ewpwicbla tede polritaohd oFuRhe
contained in the needl e electrode, the tip coated
thymaaouplse bichderhdedl tfa xeck treeal Jzardl esdttdie ivingi e
surface of the needle electrode with adhesive, and the
adhasdive diredthodreaanta igwentieni nTherstdreet wedy Bhemall
t hermocoupl e for freely conducting a drug sol ution
aﬂWé’rt %éldé?ﬁﬁlr"@ I ih ign ssmech @nde ddlee tdlesmaqipleNadn be
nﬁﬁion of . .t he holl ow needl e el ectrode, 25 the
et & & Lef taodsy ieFo aasd 13t [REHAT ar ea
r
méﬂ"f% ugfﬁa ne?ur%hgkgggg?d%heN@ﬁgg%gcoupge %%nged to the
needle electrode detects the heat temperature of the
needle electrode in the fixed position and therefore it
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
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,
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.
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constituting the thernocouple can be fornmed extrenely
thin. - 5 Therefore, the holl ow needl e el ectrode can
contain and support the thernocouple inside. This
reduces a piercing resistangse-to an extrenely |ow
| evel when the needle electrode is pierced into the
affected area of the living 5 body in conparison with

' ' I ' i ded tsid
=SoEeREchy i i L AEBFEEOAAurde TY
h . .
SggShe Shechiplioauales e | R YA [0 iorotns
<861 e sl S0 By mpill i) el

eRbEEto@sle s | ph ablchd | Do tHife tEFEPEAYN Fed So £ OMEE efiving

outside with the needle electrode. Therefore, 1t Is

bedB sib| compapisveniitiica chSConeMich e thigethdCoRle
the wires constituting the thernocouple wthout fai

isvmrovidédheowtisinde arlee mdedlel ¢l ecdtrddd n. MOkddbvidiesahe
features, preferably the tip of the needle electrode

gap Timide ytHermexlile tdilectimdd qairesdga s rlaattherniccddiel e
axis line of the needle electrode as a blade surface,
from hlecking cuntidee piorsids hufle o 2he nsrerblon glectiode,

bonded to a tip inner surface, which is exposed

9 fdidfe T BT Siiaie om e sRaadihd lldttedind into

o e TSR 55 Pl RS S e 1
QLG 3l SIREHRARILS RSP S
néédié'EYabtrode. 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
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
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
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
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surface of the needl e el ectrode, by which the adhesive
can be applied very easily during bonding of the tip
coated - 6 portion. Mreover, the hardening of the
adhesive applied to the tipeinner surface of the
needl e el ectrode rapidly progresses, which leads to a
hi gh manufacturing efficiency. Furthernore, since the

SEEEERRL" IO Wil Sl e
{
TSI O ol e g

p§8§ﬂéé§@sovﬁﬁléﬂelgﬁhbr%ol%n% % glng ac andﬁﬂ%ﬂefflClency'

el ectrode 10 Furthernore
F@sResimOfe | N@inds ORIt adhVIYd O 4161 18T SPEPURL Ethe

exi sts between the i nsul ating coating material for
expededot ipeimees| Surfd@CtdPdthe AEbd T SLEEGFrSdl [ agke

of the needle electrode and the tip coated portion is

adionsticde adakd i et bock pay ttHd nfside Helteros WHaGReaile
the needl e electrode with the adhesive. The wires

elegistodeit i thetdiry tdarimcionypl tthe aamdreth fasmmcteddn el ghe
thin. Therefore, the thernocouple can be placed

dmpg vkt ien jouel diheentdate rgengitterafal tfeomesstlite ng 20
the needl e el ectrode and the outer surface of the

elpctdiede | ectrode, and a small outer diameter of the
insul atin mat eri al can be achi eved on the

oatin .
out er FUGLRELHOSE . BRECROAHOe Lo BROFDEE. SPREFELOE the
P ISR G el AT Sl B e

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.

The wires constituting the thermocouple can be
formed extremely thin. Therefore, the thermocouple can be
placed between the insulating coating material for coating
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
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
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25 into the affected area of the |iving body.
Furthernore, the thernocouple provided al ong the
needl e electrode is supported integrally with the
needl e el ectrode by the - 7 5insulating coating
material, and therefore it is possible to reliably
prevent an inadvertent novenent or m salignnment of

.the thernocouple. 5 Brief Description of the Draw ngs
LhPeabEn g GReEA B RatoF Johi ahant BRRREAEE L HE 18 Possible

P [ e of a needle .electrpde device according to
t?hggfﬁggggn?r?%%%ﬁt?%n}n Yerbent movemeRt sQF | on
' i agr 0 tantial part according
m?%ggf§$¢§?ge§%o |ne%?g%F&$%§HP%?esent i nvention. FIG
3 is an explanatory enl arged cross-sectional view
showi ng the bonded state of the tip of a thernocouple

Bifet fﬁeééf%ﬁtf&ﬁ’@f%ﬂé&wﬂ& 4 is a cross section
|

schematic diagramof the tip of the thernocouple.

FIG (1®). 115 id chaldxplameitdsya dieRan showite) &Gieed

by the thernocouple in the enbodinent. FIG 5(b) is a
appedtando Ve figa ndediperdl et erolfd atdwite 24bddrding to the

conventional thernocouple. FIG 6 is a cross section
prdEmatircvehtaigoram of a  substantial part according to

a second enbodi nent of the present invention. FIG 7

i s anFd&pl @ndsory cagisgr ged tdons schemaitdcaldiagram of a
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.

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
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

view showing the bonded state of the tip of a thermocouple

in the second embodiment.
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25 view show ng the bonded state of the tip of a

t hernocouple in the second enbodi nent. - 8 Best Mode
for Carrying out the Invention The present invention

wi |l be described bel ow by- gsing the acconpanyi ng
drawings. FIG 1 is an explanatory diagram show ng a
needl e el ectrode device according to a 5 first

enpodi pent _of .the present jnveption, FIG 2 is a
B%Egsgogec%?sncgﬁﬁgﬁﬁ9i Bugi ﬁﬁ? aﬂ?‘é?nﬁlgﬁbst antial part
accor gy t he first .enbodi.ment of_  the present

i nvenﬁ%.proﬁetget 31q\ger5q%o&m1§ﬁatboer NaiteEs elow by

S ct j j | th nded state of. th

oFLASSHIE dodiibaly Al ALAMRES . FIE K s e Loy
dfagSa SA&9EnG 4t hOBY BE tfoqdll 0

t%% ?hernncod%le. FI G ggpgéa %%%r?gégﬁ%m§%%3§dlﬁ§.€£ a
£1 L850 esrib o fnsiet 66 eeh OYpidifed Hel APSOLDLE & ilsS A

cross section schematic diagram of a subst ?nti'al part
CEESOI Sk APLID SchefOnie edhoghhdR s of s PdeSeN part

invention. 15 FIG 7 is an explanatory enl arged
accasdinsgcto obhe fiewt shbvdigehlie ofonthed prediedtofidvihtion.

tip of a thernocouple in the second enbodi nent. As
FEhowh i &l @xpdlandisome ezt ardet tomekes g ttional view

according to the first enbodi nent includes a needle
shgyvigiecitheodonded Hats atdthe mir of o fHrmbewslofin

a living body, a first connector 2 for a connection

it emBQddrant i nEISnd 4a i§i gn&rosEnEechA@Na sshemadic
connect for injecting a druq+solution. The first

dlcaogrﬁ?é‘bt% é’e cto‘rﬁ]éii{ he DFEFIRIGrenEy Sponed SsduFbart

sﬁgwaﬁéﬂg“¥é¥ﬂgf%ture 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.
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
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
measurement means, which are not shown. The second
connector 3 connects to drug solution injection means,

which is not shown.
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25 measurenent nmeans, which are not shown. The second
connector 3 connects to drug solution injection neans,
which is not shown. - 9 Describing the needle

el ectrode device according.tg _the first enbodi nent
nore specifically, as shown in FIG 2, the needle
electrode 1 is forned into a hollow stainless or other

T GRS L el
' d I
LB BB UIR B RIS, ] e
{
B! B5ALe) L0EcBrbRgcLoEt SERLIN 40Rnch i | DEuniess

OEISEEéPdﬁeéafnéamgahgﬁE ggélﬁgdefégfkfcsg68£ﬁ888t£v1gy

contal ns a thernocouple I ns 'S provi
aR@! ¥BENti peot NERE §Hééf§ee9écEP@d@efdi§ §$§£§19d€oémea
and the thernocouple 6 and the gap 7 Is used as
wilthiGa Bevelé@NedyoVHPEE28E . td Nend NexIDCOURL Eof Hﬁ@d
in this 15 enbodi nent is conposed of a pair of coated
needbs Slertrdde Whasha abEade Chlivf@teW e and an al unel
wire, and signal lines 10 and 11 continuing fromthe
Wi r es Firdietrfncaree,  aeXfeedimd imeaswarsd ediddt dieialdy
contained in a wre tube 12 together with the feeder
conprcted THe the tonter stefaceddt e dettomdef Ithe needle
connected to a drug solution introduction tube 13.

ew : t“h’e theweffder ad rdie needle uteetyede b
firs a n mat eri al 14 havi ng i_nsul ati on properties
conta s a ocouple 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
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
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
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
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(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 theidrug solution introduction
tube 13 are tied - 10 together and coated with a
second coating material 15. As shown in FIG 1, the

' 0 c iSsaitac .ot her end_of . the
ebbbEhe ELAATLORLE, 31 Eh BTHEEGNS LP8H 188 R eEF ol Ll ® 2

he, o r end r [.O [ [

sh8whNenOFPEr endepk ng%? g?nﬁﬁéyé#pﬁofstﬁg£ggﬂga P8 the

tube 13. As shown In

ot hEF NBRAUPE etRe | wirdOPERE 19 Qn&iPhén$§5 ﬁ&rééﬁfeégor 3
I t%e nee

exposed inside the blade surface 4 o e

18l get46HEa 1ty the 2808EE VEnd Tof Abhe t8BuG | PoPhLibS
t hernocouple 6 in the bonded region, there 10 is

iforogdectidn ptelwanesti ng portion 18 where the tips of
the wires 8 and 9 constituting the thernocouple 6 are

el ect iscalHownc dmnétiGad 3,0 thectigt ledr the HedintEAtple 6 is
shown in FIG 4. Furthernore, the tip connecting
borded obo 18 tip jmney dedrfincd b6 téxpesed etnpbdée i tine 181ade
coated with 15 polyolefin synthetic resin such as
syt 3ee hy | @hethe nerdlerobstrede Abcoith nredhesive sl7. At
enbodi ment, the tip of the thernocouple 6 is bonded
the, 1R 9f pthendieTipsrla s Fxpdwre Perisdcregion) ddeere
i%g%face 4 of the needle el ectrode 20 1. Therefore, the

QRS dheriR i SRS YR PSR vHi cffieTeadie (loiks of
ST TR LT Rt S L,
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
polyolefin synthetic resin such as polyethylene or
polyprbpylene.

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
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
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
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t hernmocouple 6 in the bonded regi on, which prevents
hi gh frequency noise fromentering a detected
tenperature 25 signal generated by the thernocouple.
More specifically, the present-inventor has perforned
a conparison test between the tip of the thernocouple
6 provided with the - 11 tip coated portion 19

e obhEEBaL PRl bR, kLT oPRECEpRRA A0  5hiF: EnBodimERT)
aﬁ&'%h&eﬁi BPetﬁgt r@gcgpgég'ghng H%ngﬁe Q ﬁeégated
source |s preV|ous adj us In suc a way as

p&ehisye1 gn %qpﬁﬂg’efééyretﬁé JEdd Poff e efhel%h df%equency

t her nocoupl e t'o neasure a tenperature

péﬁ@rtgéﬁﬂ@éoﬂ§|§r§v1o£§ﬂ§eﬂéﬁﬁ§£¥d 23 shewn,i ﬁa§|§§ to

5(a), it is found that Iine “A representing t

aclei &€¢é egn t SORE NP er S wrelat ScHel @t Op V&t Ve O drdbuple
stable tenperatures are observed 10 during a

6 ptedet@suiacd tempepetund aétectédebyi SReUPhefRE86GHNE 6.
the tip of the thernocouple 6 with the tip coated

Comsequen LBy prawvi sieckvn Con t REG ot 5ita ) hantl, is efaand nghat h&ine
tip of the thernocouple 6 without the tip coated

A peepreventingsthdodwt et éd Geldperaturaes BEynaprésent i ng
the 15 detected tenperature signal is not snooth and

TRIRLLIVHEY usmemtbfand ghtabhe ueerperatdeehaarpeeserved
observed in the detected tenperature signal of the

WHRGR REFE IR tHBaReTed 25 RetRetTFe up
-RAP T R R B
A5 SO L PO, PR S W o

the tip of the thermocouple 6 without the tip coated
portion 19, as shown in FIG. 5(b), line B representing the
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
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
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
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and therefore the tenperature can be detected with
hi gh accuracy. Still further, the thernocouple 6 is
contained in 25 the needle electrode 1 and thus it is
covered outside with and prigt ected by the needl e

el ectrode 1. Therefore, the disconnection or the like
of the wires 8 and 9 can be - 12 reliably prevented

(f th ' 8 and, f the th |
sibiaely erSvehiad syflcufiehoe,vizesclonadcibst Bt of
[ I i ] I bed below. A
S R

hodi . . - , , .

erbodSleddbn % SOUbddha Rl findiiO A Ik fon

1AREREL S ol LS USLLRIERAE NGy, T GHdtDe [Pl AL
the outer surface of the needle electrode 1 except

dd¥cd | fodded 60 t@NEhE $HE5HRCORPLEiRed? 1§, CROL8hBRA in

between the needl e electrode 1 and the first coating

FI®} 66 ] aprdhiddd helith eatnseslof el bt £6Wé | JUF 81hOA héll Eow
the same as those in the first enbodi nent descri bed

arab oy ef i dderad Ot in g tiet sedEl r B4 e el atieg absatirgused
for the sane parts in the figures and their

magescia ) | for i codingn the dueee. sunfade cBctinel needle
enbodi nent, as shown in FIG 7, the tip of the

ekegiratoublex@pts Pondelp tthereeft widtaethexrmecouple 6

. surface of the needle electrode 1 with adhesive 17 and

1g RENTAANGYP T themrrdlp| @lectodeal candi tire t fitrst

first 20 coating material 14. The tip of the
cqq&#wb éﬁ%%i 4thgther features J% 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
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
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
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
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bonded regi on has the sane structure as in the first
enbodi nent descri bed above. Referring to FIG 4, atip
connecting portion 18, where the tips of wires 8 and 9
of the thernocouple 6 are ejgcirically connected to
each 25 other by welding, is provided with a tip
coated portion 19 coated with polyolefin synt hetic

R e lSSEsprEﬁ%%%
1?? E4tns, Shorbe hif ChepaleovohatShr ghhichufagyd to
PSEah gsydgaﬁ§%£99urébagexsglghn the second

er nocou i's contai ned bet ween

e
the n ct %gg% at
14 as(mﬂlloee\;\%‘%ﬁ Ipdﬁ'éel rﬁecpg?négé&ﬁﬁ]e&?heéﬁn%c%%éﬁbgéjuPle
sl§sfééﬂtalﬁaepeéﬁﬁgeaytﬁaenééaﬁa eieetksaen@tsgaakhé4
and It is possible to reliably prevent an i1nadvertent

£IBYENEHAt Dfig hatetgaTeNL 8F sREwAOihheravceuplthdrefore,
though the tip of the thernocouple 6 is bonded to

tihe | yhermecdupliet beiouf ermsyr §appoptetinbynerdl eirst
el ectrode 1. Industrial Applicability 15 As descri bed
cohmtimganaveriatcbs damd 1 iseppsetbhe tonvehiabby phevent
needl e el ectrode is provided with the thernocouple in
an tondieertént mevement ohenhsabiughmentnofdthect a
tenperature very accurately. Therefore, the present
thermerowmle ap Beopglf Ehabtip ustdthe shesegreupde 6 is

el ectrode device for thermally coagul ati ng an affected
bonded to only a part of the outer sSurface of the needle

electrode 1.

Industrial Applicability

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
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.
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tissue by supplying radi ofrequency current to a needle
el ectrode pierced into the affected area of a |iving
body. - 14 - CLAIMS 1. A needle el ectrode device for
medi cal application having- a1yeedl e el ectrode, 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 edl e electrode, and
adapted to supply the neeéﬁgﬁgﬂgctrode Wi th

rad| ofr{eqﬂeencg CULEN g t‘yieenete €S e&tliog ew
ng % e % %%?e

conpr|S| ernncoup tectrng a

hQ% ﬁvcoup & 8? g@foﬁged%ﬁ18h6855098 p@@% %hnth% an

Pernertudes a fip connecting “portion wiere

af?@c%é@SaPEaaaﬁé'Esogoﬁeéﬁeﬁlﬁhrﬁﬁ ih8 EEEH? egaEE%g

th ernncoup e are electrical Yy connecte

mat88ia1ap4 Ehé'@uﬁ@ﬁtﬁdrﬁﬁéé|Qﬂcéﬁﬁr%hbhﬁlb'Bf1§he needle
connecting portion is coated with polyolefin synthetic

elésthodandanbeagaptebetbi puppayedhpontialei s1befdede with
and fixed to the needle electrode with adhesive. 2. A

radiof reghentyoderdentcetherneedlieaklappodat dewici0
according to claim1, wherein the needle electrode is

coéompresihgt | ow with the thernocouple contained in the
needl e el ectrode, the tip coated portion is bonded and
fi xed a cheymgqourfle Heox Mafreatikihice mperatieee||ef the

electrode w t h adhesi ve, and the needl e el ectrode has
tbP 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
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
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
gap therein formed between the thermocouple for freely
conducting a drug solution over the entire length of the

needle electrode.
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25 gap therein fornmed between the thernocouple for
freely conducting a drug solution over the entire
length of the needle electrode. - 15 3. A needle

el ectrode device for nedicalisapplication according to
claim?2, wherein the tip of the needle electrode is
sharply formed with a bevel ed edge relative to t he

3o Pl EOAR IR R ot SBTor BPeLaieton

abUSEHRAGURb ecl $1R0RUGG L 0o 8y L] PIET o ULACRe o MbLCH

exposed rnsrde the € surfac € Nee
d j f .
ELEFEa0css Aoyl fbimeh 1R OfyLota shqretisabive

td h@!'iém&*?i@' £18&1 5f StHd @@é&‘@@r‘ei@étf&‘&é” Ak H%EQ&E' ng

material for coating the needle electrode and the
sOHf £6e SUaAACHnOFeiNCLHCCEH § cO4LEL PELLidRNdoE hENEI P
coat ed’ portion is bonded and fixed to a part of the
tietmdcoup f@ces donded NEeoh et £p echn@besuitfédbe | Mehich is
adhesi ve. 15
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
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.





