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relates to a microwave applicator for the tent of a body by means of
microwave elecromagnetic energy. The body is preferably biological tissue
and, preferably, the applicator is for use in the treatrne~nt of
menotrhagia. lVitenotrhagia is a common condition in women over the agc of
forty and manifests itself as excessive bleeding from the eadometrium which
constitutes the inner wall of the The most common form of treatment is to
carry out a hysterectomy in which the entire uterus is removed. In our
earEier application pubtishcd under number W095/043$5, the co>ote~ats of
which are incorporated herein by reference, we disclosed a probe for
applying electcumagnetic radiation at microwave fi~edttency which
eonaprised a dielectric-filled waveguide with an exposed portion at the tip
defining an attterwa. However, in several o the emboderaents, the
microwaves wexe launched ila a first nix filled waveguide and then the
microwaves were passed ~ into a second waveguide which contai>aed the
dielectric material. Between the waveguides, ~a tapered waveguide provided
a transition. The dielectric filled waveguids was of smaller diameter than
the air-filled waveguide because, at a give~u frequency, the wavelength in
dielectric 1s shorter. Hence the diameter of the applicator in wavelengths
remains constant throughout transition. However, although such a applicator
is perfectly satisfactory, the applicator bandwidth is compromised by the
resonance found in the long length of dielectric filled wavegttide. This
means that any change in frequency generated by the microwave soaroe coald
make a significant difference in applicator efficiency. Disolasure of the
Invention According to the present invention, there is provided a microwave
applicator fox applying electromagnetic radiation at microwave frequency
comprising a coaxial input for receiving arad passing a microwave signal
input of predetermined brequency, a waveguide for receiving and propagating
the microwave signal i~aput, dielecdnic ma~,xial positioned within the
waveguide.and extending beyond the waveguide tv form an antenna for
radiating  



- 6 N 0 V 2002 2 tnicta~raxa ~, cb~as~ti~cd in tb~t tire co~ial input has
mss for providing a dirnd, n~~in~c tt~.tum of t46 ~oi~rowav~c sig,~o~.t. m~
Cat~o tire diat~actt;,c-fil~Od we.dc. Prcfarabty, this d~cct in-Iine
t~si~iaa is by the cenh$1 r of the oa~ia~. input wording ~oislly c~tralfy
into tlbc v~vrg~id~c ~o as to o~ite m~rouva~rts in the wavcgv~idn. , A
l~a~l ooc aids radially fi~ont the ee~al, eonduc~aar towac~ds the cater
wall o tfsc wa~egttida and sc~s to as~at tltt laugh of the micxav~avns unbo
the wav~dA in t4Cr i~C modo fior tmnsaaissi,~ to die tip. Pro~fiy. thro
appl~aa' indu~des a temp atbuh is day eaamacted w tht co~iai ito m4limi~e
wiring, Suitably, wl the ~lic~r is tn ba usod., 5or tuedical s~ as
eudaioxhia! rbL~ohion, ~ is itttpotttmt tie the apgiica~nt be tuxes f4r exh
rise.. gar, p~e5crably d~c applicatr~r is vyith ~ micxvc f~n~parerit oo~g
allowring t~ x to b~ clran~, in ccrovcatiaaar m~cr. Ald~av~ tho micm~a~avro
spplic~ar' of tht pzti~ave~ioa tnpty bz used t'or ~qt desired appliraaiAn)
it is pr~nrod ttadt it be a~od for ~etriat ablation. T't~ raguiz~ applying
micmwavc rna~yr to the applic~ot at s fi~q~tency which wt7I tx ~liy
oomplady absostiod by th~c et~dom~rn, maadtatcag the apaatmg .tcrnpct~n~c
tn ~ tlxai the eudnmtisrtx is ao~u~atfld evenly thmug~ the ut~c caviar)
!tuts fining th~c agpliestiaa. of the mic~urave aa~y for a pe~ind Qf time
s~en~t to defy rite cells of the um_ 'fh~a ~sa eif ma~ctv~ave power to
treat tba Gas two main advau~s. F'~dy) docmnma8udic radiation at mi~aov~rc
6~cqaabcics i$ str`ongiy absa~d by tissue ~d at around 8-l2GHz ail
ca'sacowav~ pov~ is ebsa~ed is a layer of tissaC xboatt Scam thirlCC gnd it
is itnpasst'blc fnr microwave bang to extrnd beyond this region This is
ideal fvr tix treatztuni of the endomarium is about ~auQ thick. Sxondiy,
bxansc of this gang ab~oipt'roo, the smot~nt of power roq~~ to zrhieve the
d~nod trmpuaru~e is rrtla&Ydy sm$IL   -6NUVcuut Mnrac~v~, the ic~wed
a~p~ic~~aorcf't~c pcr~t i~tvc~tean, hes ~c fpil~g m~' a~.vov tha xo~
p~cv~austy dis~lasod i~ ors a~re~va~an~d. raaiirx appNratioa: (i~ tG G
wav~aidc is shactcr bc, ~~r fg hybrid hatweca~ a c~adaL t mad a dioloct~ic
8ilcd vva.the dist~ce 6a~w~ tic trort ~d t~.c ring tier is  



6 NOV 201Z 3 very much shorter, xhis, in turn, reduces the amount of
dielectric material necessary which improved band width and
applic~dtore~ciency; and (ii) it is possible to make the applicator
flexible. ' Descrintiota 'the Drawings The invention will >aow be described
by way of example with reference to the accompanying drawings, in which: Fi
ure is a diagraunmatic side elevation of a prefemcd microwave applicator in
accordance with the invention; and Fi a 2 is a diagraantnatic plan view of
the v~taveguide of Figure 1 showitag the microwave fields. In Figure l) a
tnicrnwave applicator (1 ) has a circular section waveguide {2) f llod.
with a dielectric material (3). Ttie waveguide (2) terminates short of the
end of the applicator ( l ) and a portion (4) of the dielectric extends
thcrefmm to farm a radiating antenna tip for the microwave energy. That aid
of the waveguide remote fmtn the tip (4}, is eont~eted to a coaxial cable
(~ that powers the wavegttide. The inner conductor.( of the cable (5)
extends axially into the dielecdric (3) along the axis of the waveguide (2)
so as to directly excite microwaves in the waveguide (2}. The outer
conductor (I T? of the cable (5) is connected to the outer conductor wall
(7) of the waveguide. The eonducivr (~ terminates within the waveguide, and
a lateral conductor (8) extends rradially from the conductor (6) through
the outer wall (~ and serves to cause the microwaves to Launch into the
dielectric material (3) with the magnetic fields (14} attd electric fields
(IS) orientated as shown in Figure 2_ The coaxial cable (S) may be
air-died, but as illustrated in Figure 1, it is filled with a dielectric
(l~) but this terminates short of the dielectric (3) of the waveguide (2)
so as to leave an air gap (18) that accommodates axial expansion of the
dielectric (16) when the 2tpplicator is heated in use, either during
treatment or sterilisation. The axial di~neasian L) of the sir-gap (18),
and the axial dimensions L= amd Ls of the conductor 6 within the waveguide(
2) eider side of the conductor (8), arse all selected to tune out the
t~eaetanee of the loop farmed by the conductor (8)) and thereby tax
baclcarard reflections and etabance forwards latmching of the tnicrortraves
in the waveguide. 'ihe conductor (8) is insulated by insulation (9) as it
passes through the outer wav~guide wall (7). .   6 N OV 2002 4 Aiso shown
in liigure 1 is a thermocouple (10) on the outside of the radiating tip (4)
for sensing the operating temperature. Moreover, in order to avoid
additional wiiiag, the thermocouple (10) is directly connected by a
oonnectivn 19 to the outer conductor (i~ of the coaxial cable (S) at ( I 1
) and by a connection (20) outside the wall (7j to the central conductor (~
of the cable (5) via the lateral conda~ctor (8) sari a cotmeetion (12j at
its outer end Accocclingly, the thermocouple signal passes out on the same
coaxial cable (5) triaging the nniexowave power to the radiating tip (d).
Conventional circuitry {not shown) is used to sense and extract the DC
siguxl fiom the coaxial cable. Although act shown, the applicator (1) is
provided with a microwave-transparent protective coating of lxfFE or other
suitable material. The temperature sensing 



thermocouple (10) is provided between the coating and the dielectric
material as well as being insulated fiom the dieieetric material. The
prefe~tred use of the applicator of the present inwetrtioa as disclosed in
our aforemeatioaed published application number W095104385 where the
applicator is supplied wide a microwave frequency input in tlae microwave
spectram, preferably en tlxe region of 8-I2GHz) from a nucrowave frequency
geueraior source a~ad amplifier.   - 6 N 0 V 2002 5 Claims I. A microwave
applicator far applying electromagnetic radiation at nucrawave frequency
comprising a waveguide with an outer waveguide 'wall enclosing dielectric
material which extends beyond an output end of the waveguide wall to
r-adi~ate .microwave energy, and a coaxial input comprising an inner
conductor and outer conductive sleeve surrounding said i~aer conductor for
inputting a microwave signal of predetermined frequency at an input end of
the waveguide, wherein the inner conductor extends fi~am the outer
conductive sleeve longitudinally within the waveguide wall into the
dielectric material acrd terminates at a &ee end thereof within the
dielectric material, maid a lateral conductor is connected to, and extends
laterally from, the inner conductor at a_ point within the dielectric
material spaced a predetermined distance away from said free end so that
the current flow in said inner conductor and lateral conductor Launch
microwaves in a fwadamental mode within the dielectric material that travel
to the output . end of tJae waveguide_ 2. A microwave applicator as claimed
in Claim l, in which the inner conductor extends axially centrally within
the waveguide. 3. A microwave applicator as claimed in claim L, in which
the lateral Conductor extends as far as the waveguide wall. 4. A microwave
applicator as ctairned in claim l, in which the lateral conductor is
located in a central region alac~.g the length of the inner conductor
within the waveguide. 5. A microwave applicator claimed in claim 4 in which
the lateral conductor extends though an aperture in We waveguide wall and
is electrically insulated from the wavegttide wall. 6. A microwave
applicator as claimed in claim 1) is which the coaxial input is a
dielectric filled cable in which the dielectric terminates short of the
waveguide to leave an ~'-~p, 7. A micro~xrave applicator as claimed in
claim 1, in which a sensor is mounted on the applicator, and the sensor
signal output is cotuoected to the coaxial iaputw 8. A rnicrowave
applicator as claimed in any one of the preceding claims .which is adapted
far medical use.   6 NOV ~0~~ 6 



9. A, mucrowave applicator as clainn.ed in claim 8 which is adapted for use
as a~a abiator. 1~. A microwave applicator as claimed in claim 1 in which
the waveguide is a circular section waveguide 11. A microwave applicator as
claimed in claim 1 in which the coaxial input is of substantially the same
outer diameter as the waveguide wall. 12. A microwave applicator as claimed
in claim 1 in which ttxe lateral conductor is canz~ected to the inner
conductor at a position so as to enhance transfer of anicrowave energy to
the waveguide. 13. A medical microwave applicator for applying
elec~ronnagnetic radiation to a target ttaass of biological tissue at
microwave frequency, ii~e applicator comprising: a waveguide with an outer
waveguide wall enclosing dielectric material that extends beyond an output
egad of the waveguide wall and is configured to radiate microwave energy-,
and a coaxial input coxxr.prising an inner conductor and outer conductive
sleeve surrounding said inner conductor configured to input a microwave
signal at an input end of the waveguide that is of a frequency that will
cause emitted microwave energy to be absorbed by the target tissue, wherein
the inner conductor extends from the outer conductive slee~re
longitudinally within the waveguide wall into the dielectric material and
terminates at a foe end thereof within the dielectric material, and a
lateral conductor is connected to, and extends laterally from, the iruner
conductor at a point within the dielectric material spaced a predetermined
distance away from said free end so that the current how in said loner
conductor and lateral conductor launch microwaves in a fundamental mode
within the dielectric material that trove! to the output end of the
waveguide. 14. A medical microwave applicxtar as claimed in claim 13, in
which the coaxial input is configured to input a microwave signal at the
input cad of the waveguide that is of a frequency that will c2i..use
emitted microwave energy to ablate the target tissue.    - 6 N U v U02 15.
A ~tnethod far ablating biological tissue in a body, the method including
the steps a~: providing a microwave applicator comprising a waveguide with
an outer waveguide wall enclosing dielectric material that extends beyond
an output end of the waveguide wall and is configured to radiate
m,'tcrowave eraexgy, and a coaxial im~put comprising an inner conductor and
outer conductive sleeve surrour~di~g the inner conductor for inputting a
microwave sigx3ai of predetermined frequency at an input end of the
waveguide, wherein the inner conductor extends from the outer conductive
sleeve longitudinally within the waveguide wall into the dielectric
material and tecEUinates at a &ee end thereof within t4e dielectric
material, and a lateral conductor is connected to, and extends laterally
from, the inner conductor at a point within the dielectric material spaced
& predetermined distance away fiom the free end so that the current flow in
the inner conductor and lateral conductor launch microwaves in a
fundamental mode ~srithin the dielectric material to the output end of the
waveguide; pasitivning the applicator icy, sufficiently close proximity to
a target lyiologicai tissue mass to cause the tissue mass to absorb
microwave energy eruitted from tl~e applicator; and causing the applicator
to emit electromagnetic radiation at a predetermined microwave frequency
thax will cause the target tissue to absorb tt~e miGx-owave energy. 16. T6e
method of claim 15 in which the step of positioning the applicator includes
inserting the applicator into a body cavity leading to the target tissue
mass. I7. The uxethod of claim 16 in which: tlxe step of inserting the
applicator includes positioning the applicator ire su~tcie~xtly close
proximity to an endoutetrium to cause endometrial tissue of the eadometrium
to absorb the microwave energy; and the step of causing the applicator to
emit includes causing the applicator to emit radiation at a microvrave
fiequency that will cause endometrial tissue to ablate. I8. The method of
claim 17 in which the step ofcausing the applicator to emit includes the
step of causing the applicator to emit microwave radiation at 8-12GI~z.
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