ELECTRODE NEEDLE DEVI CE W TH TEMPERATURE SENSOR
BACKGROUND OF THE | NVENTION Field of the Invention The
present invention relates to a needle el ectrode

device with a tenperature sensor for nedica
application, for use in performng high frequency

t hernocoagul ati on, ablation, or the like of an

af fected area by applying a high frequency current to
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el ectrode device for nedical application, having a
hol l ow outer needl e, which can be pierced into an
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on an outer per surface except at its distal

Fithd ad i ifsitidieedl e to be inserted into the
outer needle, so that a high frequency current is
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in order to apply the high frequency current to an
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is di sclosed a needle el ectrode device provided wth
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needl e so that_the te r at of the affected area
nadie st Mirddif S e ed Tl CRLTS, O o
RJ#Qf{?“ﬁHE%E;odﬁdSAfa?tent No. 4,411,266). The length
of the out

needl e varies according to
Conventionally, there is already known a needle

electrode device for medical application, having a hollow
outer needle, which can be pierced into an affected area
and is coated with an insulating layer on an outer
peripheral surface except at its distal end, and an inner
needle to be inserted into the outer needle, so that a
high frequency current is supplied to the outer needle
through the inner needle in order to apply the high
frequency current to an affected area from the distal end
of the outer needle, which is not coated with the
insulating layer. As this type of needle electrode device,
there is disclosed a needle electrode device provided with
a temperature sensor at the distal end of the inner needle,
so that the temperature of the affected area can be
obtained by the temperature sensor (Refer to, for example,
U.S. Patent No. 4,411,266).

The length of the outer needle varies according to



1 the manufacturer, or even if the manufacturer is the
sane, it varies in sone degree fromone product to
anot her. Therefore, in order to grasp the tenperature
of the affected area accurately, it is necessary to
adjust the position of the tenperature sensor in
accordance with the Ilength of the outer needle, in
other mords necessary to adapt the inner needle
|n erature se t.he distal
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which is coupled to the rear end of the outer needle,
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into the coupled tube in such a way as to be freely
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this type of needle el ectrode device, radially

lengaackl the caute® NeRdikel |In tdhem WeRdsli meoessaxy to
the coupled tube, |OCkI screws screwed into the

adaptthe i‘Hb‘F’és“%ﬁ’%’-% Sddisietrrraines sensor at

HRRERZN '%ci:tix%‘?éu&baqt%%ar%?rt?rﬁe trts T btits tapte in
fg ;}a&f&om &tﬂzeecpféﬁﬁvxeélat%ﬁrfo'ﬁm@ SeES:

00S€én an tlgh en screws eac n-adj usti ng
nd @1 POS i ffrel, NSt 1022018 tHeELHY @1sd de%wn a

type of needl e el'ectrode device has a probl em of
ndddld | E5OFErSPerddvide provided with a coupled tube,
which is coupled to the rear end of the outer needle,
wherein the rear end of the inner needle is inserted into
the coupled tube in such a way as to be freely adjustable
in its position in the axial direction.

In this type of needle electrode device, radially
threaded holes are formed in the surrounding wall of the
coupled tube, locking screws screwed into the threaded
holes are pushed against the outer peripheral surface of
the rear end of the inner needle so that the rear end of
the inner needle can be fixed. In this structure, however,
there is a need to loosen and tighten screws each time
when adjusting the position of the inner needle. Therefore,

this type of needle electrode device has a problem of

troublesome operation.

SUMMARY OF THE INVENTION



SUMVARY OF THE I NVENTION 2 In view of the above
problem it is an object of the present invention to
provi de a needl e el ectrode device wth a tenperature
sensor superior in usability, which is adapted in
such a way that the position of an inner needle can
be adjusted with a sinple operation. In order to

achi eve the above object, the present invention

e sl EF L0 Sy et e 2 e SEERLELSH e
pPé?éxF? diﬁ@éz?tf&l aéé eéﬁ?&ii eg r?ggd & ecfeaétezd?a\étc;]eé ce
Insulat1tng Tayer on an outer peripheral Surface except

whth &lPefbStatufddse R0k 88updPESr nﬁ?%&b)ﬁgﬁ?, i®¥hich is

inserted " I1nto the outer needl e and has t

ad&ped ainr SusE NS OfaPl that stk Sheieléh 6O dhainmedi Wledle
frequency current is supplied to the outer needle

cairioel gdd § et e d et t i e dé np B Copdwart hign a coupl ed tube
coupled to the rear end of the outer needle, so that
t he rBaroxdric gfo tachiewerthecabbave sobjersier tidue i prteserte
coupl ed tube in such a way as to be freely adjustable

ipvertionRreviies i feedlal eeeeededevige el th tae

rovided inside with a spr

CERRTART P O TR nPREHRY o HOUHAV VOLERE SRt | Hebich
58 SLEUR L5058 pAPACE R B0 SqUIE LANELR i on
1808 IRELE! Laydd%od oo &P@effpéﬁﬁaﬁ% SELELEe COldE at

noved I n"the axial direction rotating the rear ‘end
i®d dbetdDnéhdesdld €an Ninner needle, which is inserted
into the outer needle and has the temperature sensor at
its distal end, so that a high frequency current is
supplied to the outer needle through the inner needle, and
having a coupled tube coupled to the rear end of the outer
needle, so that the rear end of the inner needle is
inserted into the coupled tube in such a way as to be
freely adjustable in its position in an axial direction,
wherein the coupled tube is provided inside with a spring
member including a winding portion to be wound around the
outer circumference of the rear end of the inner needle
and a fixed portion fixed to the coupled tube, and wherein
the rear end of the inner needle can be moved in the axial
direction by rotating the rear end of the inner needle in
the opposite direction to a winding direction of the
winding portion.

According to the present invention, the rear end of



the opposite direction to a winding direction of the
wi ndi ng portion. According to the present invention,
the rear end of 3 the inner needl e does not nove
relative to the coupled tube due to a frictiona

force applied between the winding portion of the
spring nmenber and the outer peripheral surface of t he
rear end of the inner needle on a steady baS|s
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and the outer peripheral surface of the rear
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to be used and 1t is hard to nake a delicate position
neius! MMAkrefore, it is possible to move the rear end of
the inner needle in the axial direction relative to the
coupled tube to adjust the position of the inner needle or
the temperature sensor at the distal end of the inner
needle in the axial direction relative to the outer needle.
Moreover, when adjusting the position of the inner needle,
there is no need to loosen and tighten screws as in the
prior art, and therefore it becomes easy to operate.

Meanwhile, if the position is adjusted only by

pushing and pulling the rear end of the inner needle in
the axial direction, an excess force is apt to be used and
it is hard to make a delicate position adjustment.
Therefore, generally the delicate position adjustment is
made through a combined control of pushing and pulling the
rear end of the inner needle while rotating the same. In
the present invention, the winding portion can be unwound

by utilizing the rotation of the combined control and



Therefore, generally the delicate position adjustnent
is made through a conbi ned control of pushing and
pulling the rear end of the inner needle while
rotating the same. In the present invention, the

wi ndi ng portion can be unwound by utilizing the
rotation of the conbined control and 4 therefore the
position of the inner needl e can be adjusted by the
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conposed “of the coil spring, the coil spring is
uslapimady.nto a spring having a reduced dianeter
portion and an expanded di aneter portion with the

r edudecodilampirdhgponrt aospisad aprting canndienwsed tasorthe
around the rear end of the inner needle and the
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cogl (SRFIR - ARes FidHidg SPF g i qam@d AAEO éh Bringe

spi ral ﬁ:p S useq aslthﬁ]:e ne a<|c£)lort| %glldaro eter
”&? %ﬁﬁféﬁ e 4 xR Eﬁfm'
pRildO 1Y i %@a@eds st 1edian Wied 2edne

por e cou quency current

w1fn|d9.‘9§; I;mﬁi%e droifla 1eRdear i@y Qifo lthe indd}€ needle

tenpérature sensor Is 1n contact with the inner
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m xed with high frequency noi se and the
portion to the coupled tube. If the spring member is
composed of the spiral spring, a radial inner portion of
the spiral spring is used as the winding portion around
the rear end of the inner needle and a radial outer
portion of the spiral spring is used as the fixed portion
to the coupled tube.

A high frequency current flows into the inner needle.
Therefore, if the temperature sensor is in contact with
the inner needle, an output signal of the temperature
sensor is mixed with high frequency noise and the
temperature measurement accuracy is deteriorated. In this
case, if the inner needle is hollow and provided with a
cap at its distal end, with the temperature sensor
attached to the inner surface of the cap and electrically
isolated from the inner needle, the output signal of the
temperature sensor is not mixed with high frequency noise

and an accurate temperature measurement is achieved.



tenperature nmeasurenent accuracy is deteriorated. In
this <case, if the inner needle is hollow and provided
with a cap at its distal and, with the tenperature
sensor attached to the inner surface of the cap and
electrically isolated fromthe inner needle, the

out put signal of the tenperature sensor is not m xed
wi th high frequency noise and an accurate tenperature
nmeasurenent is achieved. 5 BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a longitudinal sectional view
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of the present invention
will now be'described in detail hereinafter with reference
to the accompanying drawings. FIG. 1, FIG. 2, FIG. 3, and
FIG. 4 illustrate a longitudinal sectional view showing a
first embodiment of a needle electrode device according to
the present invention, a cross-sectional view taken along
line IXI~-II of FIG. 1, a longitudinal sectional view
showing a second embodiment of a needle electrode device
according to the present invention, and a cross-sectional
view taken along line IV-IV of FIG. 3, respectively.

Referring to FIG. 1, the needle electrode device of
the first embodiment according to the present invention
includes a hollow outer needle 1 made of metal, an inner
needle 2 made of metal and inserted into the outer needle

1, and a coupled tube 3 made of resin and coupled to the



according to the present invention, and a
cross-sectional view taken along line IV-1V of FIG

3, respectively. Referring to FIG 1, the needle

el ectrode device of the first enbodi ment according to
the present invention includes a hollow outer needle
1 made of netal, an inner needle 2 made of netal and
inserted into the outer needle 1, and a coupled t ube
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31 at the distal end of the coupled tube 3
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needle 2 is formed hollow. Furthernore, a tenperature
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the inner surface of a cap 2a put at the distal end
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distal end of the inner needle 2 with being electrically
isolated from the inner needle 2 by means of adhesive 22.
Moreover, two wires 2la that continue into the temperature
sensor 21 are inserted into the inner needle 2 and a
temperature indictor 4 is connected to the wires 2la. 1In
this way, a temperature detected by the temperature sensor
21 can be displayed on the temperature indicator 4. The
inner needle 2 is filled with insulating material such as
magnesium oxide. In addition, the inner needle 2 is
connected to a high frequency power source 5. The inner
needle 2 is then brought into contact with at least a part
of the inner peripheral surface of the outer needle 1, so
that a high frequency current is supplied to the outer
needle 1 through the inner needle 2. Thus, the high
frequency current f£lows from the distal end of the outer

needle 1, which is not coated with the insulating layer 11,



inner needle 2 is filled with insulating material such
as nmagnesium oxide. In addition, the inner needle 2
is connected to a high frequency power source 5. The
inner needle 2 is then brought into contact with at

| east a part of the inner peripheral surface of the
outer needle 1, so that a high frequency current is
supplied to the outer needle 1 through the inner
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The rear end of the inner needle 2 is composed of a
sleeve 23 fit and fixed onto the main body of the inner
needle 2, which is inserted into the coupled tube 3. A
knob 23a having a large diameter is formed at the rear end
of the sleeve 23 exposed on the caudal side of the coupled
tube 3. In addition, the coupled tube 3 is provided inside
with a spring member 32 having a winding portion 32a wound
around the outer circumference of the sleeve 23 and a
fixed portion 32b fixed to the coupled tube 3. In this
embodiment, the spring member 32 is composed of a coil
spring 6 having a reduced diameter portion where the coil
inner diameter is substantially equal to the outer
diameter of the sleeve 23 and an expanded diameter portion
where the coil outer diameter is substantially equal to
the inner diameter of the coupled tube 3, with the reduced

diameter portion used as the winding portion 32a around



tube 3. In addition, the coupled tube 3 is provided
inside wth a spring nenber 32 having a w ndi ng
portion 32a wound around the outer circunference of
the sleeve 23 and a fixed portion 32b fixed to the
coupled tube 3. In this enbodinment, the spring nenber
32 is conposed of a coil spring 6 having a reduced
dianeter portion where the coil inner dianeter is
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outer peripheral surface of the sleeve 23 on a steady

basis. On the other hand, when the sleeve 23 is rotated in

the clockwise direction by grasping the knob 23a in FIG. 2,

a force of unwinding the winding portion 32a is applied to

the winding portion 32a, which reduces the frictional

force applied between the winding portion 32a and the

outer peripheral surface of the sleeve 23. Therefore, it

becomes possible to adjust the position of the inner

needle 2 or the temperature sensor 21 at its distal end in

the axial direction relative to the outer needle 1 by

moving the sleeve 23 in the axial direction relative to

the coupled tube 3. Thereby, even if the length of the

outer needle 1 varies in some degree, the temperature of

the affected area can be accurately measured with the

temperature sensor 21 placed in the optimal position on

the needle point side of the outer needle 1.



a force of unwinding the winding portion 32a is
applied to the wnding portion 32a, which reduces the
frictional force applied between the wi nding portion
32a and the outer peripheral surface of the sleeve
23. Therefore, it becones possible to adjust the
position of the inner needle 2 or the tenperature
sensor 21 at its distal end in the axial direction
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the cl ockwi se direction, which provides inproved
rotatiing tit in the clockwise direction, which provides
improved usability.

Subsequently, a needle electrode device according to

a second embodiment of the present invention will be
described with reference to FIG. 3 and FIG. 4. The same
components in the second embodiment as in the first
embodiment described above are denoted by the same
reference numerals as in the above. The second embodiment
differs from the first embodiment in that a spiral spring
7 is used as the spring member 32. In this embodiment, the
radial inner portion of the spiral spring 7 is the winding
portion 32a around the sleeve 23. Furthermore, there is
formed a detent projection, which engages with an engaging
hole 33 formed in a surrounding wall of the coupled tube 3,
in the radial outer portion of the spiral spring 7 and the
detent projection is used as the fixed portion 32b to the

coupled tube 3. Alternatively, the radial outer portion of
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Subsequently, a needle el ectrode device according to
a second enbodi nent of the present invention will be
described with reference to FIG 3 and FIG 4. The

same conponents in the second enbodi nent as in the

first enbodi nent descri bed above are denoted by the
sane reference nunerals as in the above. The second
enbodi ment differs fromthe first enbodi nent in that
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couplXdde sk ad. outer portion of the spiral spring 7 and
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outer portion of 10 the spiral spring 7 can be fixed
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to the wn |ng portion 32a. Thereby, in the sane
enstlianerats, it tiw godsible to adjust the position of the
inner needle 2 (the temperature sensor 21) in the axial
direction relative to the outer needle 1 by moving the
sleeve 23 in the axial direction relative to the coupled
tube 3.

While the preferred embodiments of the present
invention have been described hereinabove with reference
to the accompanying drawings, it is to be understood that
the subject matter encompassed by the present invention is
not limited to those specific embodiments. For example,
although the outer peripheral surface of the sleeve 23 is
formed into a c¢ylindrical surface in the above embodiments,
a projection extending in the direction of the generatrix
can be formed on the outer peripheral surface of the
sleeve 23, According to this, the projection engages with
an edge of the winding portion 32a when the sleeve 23 is

rotated in the opposite direction to the winding direction
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enbodi ment, it is possible to adjust the position of
the 1inner needle 2 (the tenperature sensor 21) in the
axial direction relative to the outer needle 1 by
noving the sleeve 23 in the axial direction relative
to the coupled tube 3. Wile the preferred

enbodi nents of the present invention have been

descri bed herei nabove with reference to the
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opposite direction to the winding direction 11 of the
wi ndi ng portion 32a, by which a force of unw nding
the winding portion 32a is efficiently transmtted to
the wnding portion 32a. In addition, while the
thernocouple is used as the tenperature sensor 21 in
t he above enbodi nents, it is also possible to use a
therm stor or other tenperature sensors besides the
t hernmocouple. 12 WHAT IS CLAIMED | S:
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1. A needle electrode device with a tenperature
sensor, having a hollow outer needle, which can be
pierced into an affected area and is coated with an
insulating layer on an outer peripheral surface
except at its distal end, and an inner needle, which
is inserted into the outer needle and has the
tenperature sensor at its distal end, so that a high

I .is supplied to the outer needle
wr{lﬁf?ﬁh Ié&lrﬂn(ne‘fc;gr' needl e, and having a coupl ed tube
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i ncluding a winding portion to be wound around the
layetre ronc ianc wftene pegrighdadad. raarf amed eXcdpgie athnicdrs distal

needle and a fixed portion fixed to the coupl ed tube;

enghd amsk anedmnay) ngfedles Which deedinsentiebhdnisy dhhe puter
the axial direction by rotating the rear end of the

needte antedii%e tHP (HRIRGHISAS SRS % 16 LAtk mpd.
oo BB, A, B L 3 Amg 25 LS hycpper
nete%lg a|:'1ﬁ]o:lcrgh ee!i%rIéle n}%fdlrég %'[ax}ﬁlg Caormﬁ)e.l.%d)ftube

a coll spring having a reduced dianeter -portion and

cotip 10 el AR Und U 19 Mtdt HRdIRAUGRS] that the

dianmeter portion used as the wi nding portion and the
re2d) il Gl i titinagio ridedl S8 iafsdived idifth id icdupled
tube in such a way as to be freely adjustable in its
position in an axial direction, wherein:

the coupled tube is provided inside with a spring
member including a winding portion to be wound around the
outer circumference of the rear end of the inner needle
and a fixed portion fixed to the coupled tube; and

the rear end of the inner needle can be moved in the
axial direction by rotating the rear end of the inner
needle in the opposite direction to a winding direction of
the winding portion.

2. A needle electrode device with a temperature
sensor according to claim 1, wherein the spring member is
composed of a coil spring having a reduced diameter
portion and an expanded diameter portion, with the reduced
diameter portion used as the winding portion and the

expanded diameter portion used as the fixed portion.
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13 3. A needle electrode device with a tenperature
sensor according to claiml1l, wherein the spring nenber
is conposed of a spiral spring, with a radial inner
portion of the spiral spring used as the w nding
portion and a radial outer portion of the spiral
spring used as the fixed portion. 4. A needle

el ectrode device with a tenperature sensor according

L0 8L T peBEECHRCERE A" BEBER e i REbpRYeRLS.

provi-ded ™ w

o PR OSAS AU N Pl e CRtler 10
cdﬁﬂﬁﬂéﬁ o¥t a spiral spring, with a radial inner portion
of the spiral spring used as the winding portion and a
radial outer portion of the spiral spring used as the
fixed portion.

4. A needle electrode device with a temperature
sensor according to claim 1, wherein the inner needle is
hollow and provided with a cap at its distal end, with the

temperature sensor attached to the inner surface of the

cap and electrically isolated from the inner needle.
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