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.Field This invention relates to a m crowave applicator for the treatnent of
a body by neans of m crowave el ectronagnetic energy. The body is preferably
bi ol ogi cal tissue and, preferably, the applicator is for use in the

treatment of nenorrhagia Menorrhagia is s comon condition in
the age of forty and manifests itsdi f as excessive bl eedi ng fr\(,)\mnmﬂwmmml"mm"
endoretri um whi ch constitutes the inner wall of the The nbst common rarmao
treatment is to carry out a hysterectony in which the entire uterus

removed. I n our earlier aMICROWAVE BOR under number W95/ 04385, the
contents of which are incorporated herein by reference, we disclosed a

probe for applying el ectromagnetic radi ati on at m crowave fregaency which

conpri,se a '.eil ectrio-filled wavegui de with an exposed portion at the tip
defi ni nna However, in several o the enbodi nents, the m crowaves

ver e | aunchggs iifvedtibd feldtesatora fidrbwdabevuppiigitordfor and rédivient B aBody Gyaves were
passed into a second wavegui de which _contained the dielectric material.

Bet weaneans of wivewayeidectromagnatic catenalisdndy ds prefmbleblological ssue apdh.  The

di el ect L L bleE | UeatiBht dihedtdind g@},er than the au-f lied
mvegh@&i%’s@? a\‘&gy%?\%%ﬁeequency, the wavel ength in dielectric is
shorter. Heviesorttagiads anemeonebndition iapyimenasver theragpaf rengndmanifessi ns
constant _t hroughout transition. ver , .al.t hough suych. a a icator is
perfecW@aPE‘F"s"P'é(E:b ,gﬁiﬁ’B‘ &ﬁﬁl‘ "d‘\ﬁ"fﬁblfmwh‘ﬁ’v\?"é‘f%“ﬁ WBF'bmgﬁ&‘Gy t he
resort?ﬁﬁ‘g_ found in the long length of dielectric filled waveguide. This
nmeans at any change in frequency generated by the m crowave source could

make a si griThe mast: cotinidnefoen of tieatmzpioisite zamy ouf § hystemetympi inovhichuthe of t he

Inventic&rgl Accor.di n tf*ﬁ the present invention, there is provided a m crowave
appl i cSHYBE viegys '%Eﬂﬁiy g el ectrounmmgnetic radiation at m crowave frequeney

conprisinf g G@depkifdr applidtiod PhblisR&Runder GuRbe WBSI0A388, HeCdoptdatécorsi gnal
i nput of predeterm ned frequency, a wavegui de for receiving and propagating
t he ni whishaewe dncprparated,figrein chyeirefsrensss Wt disclasedp s prabsnder WPPIMnG t he

et il I Ao SRR e Bpiisl RMERS
i nput aecguideveitl e exposedipibitivy ah theti tipedefining -ani antenta. aHewevaninaeverileofni cr onave
21O T gt ol e cel D b Sfekegul e, b elecatl v (g o oo
the microwaves were passed into a second waveguide which contained the dielectric
" material. Between the waveguides, a tapered waveguide provided a transition. The
dielectric filled waveguide was of smaller diameter than the air-filled waveguide because,
at a given frequency, the wavelength in dielectric is 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 thie long length of dielectric filled
waveguide. This means that any change in frequency generated by the microwave source
could make a significant difference in applicator efficiency.
Disclosure of the Inveption
According to the present invention, there is provided 2 microwave applicator for
applying electromagnetic radiation at microwave frequency comprising a coaxial input for
receiving and passing a microwave signal input of predetermined frequency, a waveguide
for receiving and propegating the microwave signal input, dielectric material positioned
within the waveguide and extending beyond the waveguide to form an antenna for radiating
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coaxial i nput extending axially centrally into the wavegui de so aH tNOV 20[]2
éxcite mcrowaves in the waveguide A | ateral conductor extends radi al
fromthe central conductor towards the outer wall of the wavegui de and
serves to assist the launch of the mcrowaves into the waveguide in the
appropriate node for transmssion to the tip Preferably the applicator

I ncl udes a tenperature sensor which is directly connected to the coaxial
input to mnimse wirings Suitably where the applicator is to be used for
medi cal treatnment such as endonetr2al ablation it is inportant that the
applicator be sterile for each use Acccordingly preferably the applicator
Is coated with a m crowave transparent coating allowng the applicator to
be cl eaned in conventional nmanner Although the m crowave apllicator of the
present invention nay be used for any desired appllcatlon it is preferred
t hat mmm%ﬁmmdmm&bm 3t

t h t h |1 b
m cra ve ener £ a i cata uency, ich W, e
subst!ﬁ ﬁﬁp"?at ‘B?&t% %@M Nt ST ng the

operati ng P&ﬁﬂﬂﬁtﬁiﬁdﬁd& apmm Mﬁh‘é%a?ﬂ%nagu' at ed

evenly through the uterine cavity thus nmal nta| ni n of the

m cr cneisl gt gmmmmmmmwmmﬁpl I's of

tntatlene dometrlﬂtjm T&W of ,m crovva.ﬁe po to heat the endonetri umqngﬁctgts)
%Scfg%%ﬁrﬁgabWWayer O#%%@%ﬁ%&ﬁi@%ﬂ% Gﬁ’zeaﬁljl it is

i mom&m@nﬁmw&hﬂﬁﬁﬁﬂﬁs&xﬁiﬁﬂawond this region This is ideal
for the treat marly 'BI’ t endorretrl um whi ch is about 5mmthick Secondly
f?ﬁ?‘%" S

because of ;den A tempcratime sersop Whish e directlysomaattedo achi eve

the dg g&#ﬂ%& H’?‘ﬁmké atively small - 6 Na v cuu~ Moreover the

|nprovg'g£app | cator of the preé’ent i nvention has the foll ow ng ngjor

advant agesSaithly,t whempfliei aggliastop rie inObis lused! ifseC lnnandl inkafihiint ek SFENt | Oned

earlier_applic Qn ()the wavegui de i-s shdrter because by form ng a hybrid

bet wnetidometdal :élpﬂ%ptlsnnpo mmeapplwxm:bcmﬂeformhm
Accozdingiy preferably the applicator is coated with a microwave transparentooanng

allowing the applicator to be cleaned in couventional manmer.

Althaugh the oticrawave applicator of the present invention may be usad for any
desired spplication, it is preferred that it be uged for endometrial ablation. This requircs
applymgmmowavcmagymthcapphcamru:&equmcywhmhwmbcwhmnmﬂy
completely absorbed by the endometritm, mounitoring the operating teniperatire o ensure
mmcmdnmcutmussmmgoagumwmlym;oughﬂxemmncmﬁy,mns
maintaining the application of the micrawave energy for 2 period of time sufficient to
destroy the cells of the ecadometrinm

The use of microwsve power to heat (he endometrivm has two main advantages.
Firsdy, clectromagnctic radiation at microwage frequencics is stronely absotbed by tissue
and at around 8-12GHz ail microwave povar is ghsorbed in 2 layer of tissuc about Smm
thick and it is impassible for microwave hedting to extend beyond this region. This is ideal
for the treatment of the endometrium which is about Smm thick. Secondly, hecausé of this
strong absorption, the amount of power required to zchieve the desired temperature is
refatively small
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and a dieleectric filled wavegui de the di stance between the transition and
the rediating tip is 6 N OV 20~~ 3 very nuch shorter. "his, in turn
reduces the anount of dielectric naterial necessary which inproved band
wi dth and applicator efficiency; and (ii) it is possible to make the
applicator flexible. ' Description of the Drawi ngs The invention wll now
be descri bed by way of exanple with reference to the acconpanyi ng draw ngs,
in which: Fi ais a diagrammatic side elevation of a preferred m crowave
applicator in accordance with tqe invention; and Figure 2 is a
di agraremati c plan view of the wavegui de of Figure 1 showi ng the m crowave
fields. In Figure 1, a mcrowave applicator (1) has a circul ar section
waveguide (2) filled with a dielectric material (3). 'The maveguide (2)
term nates short of the end of the appILcator}s e foRE\Ea opgact i on (4) of
the dielectric extend : at1ng anteggﬁ tip for the
M cr owavefoesavety e RSN of thef{t\\{% |,gemﬁemresx ®ip (4), is
connect ed tgyﬁ&qﬁgx#@mmnmbwswp usly powers t he wavegui de. The i nner

¢ onGdvandREs§ of the cable (5) extends aX|aIIy |nto the di el ecaic (3) along
the a F%mgﬁ t he maveQU|de (2) so as _to,dir oxxiddspfaves in the
V\B.VGE’? . Th mdwm@by W e cabl e (@% gonnected to

t he outer(k (7) of th megy@@uuﬂawnine %P (~ terninates
Wi thin, t conductor (8) extends radially fromthe
cond@™d through t he outer mall (7) and serves to cause the m crowaves

to launch into the dielectric material (3) with the magnetic fields (I4)
and electric fields (IS) orientated as shown in Figure 2_ The coaxial cable
(S) may be air-filled, but as Illustrated in Figure 1, it is filled with a
dielectric (1.6)) but this term nates short of the dielectric (3) of the
wavegui de (2) so as to leave an air gap (18) that acconmpdates axi al
expansion of the dielectric (16) when the applicator is heated in use,
either during treatnment or sterilisation. The axial dinmension L, of the
air-gap (18), and the aortal dinmensions L2 and L3 of the conductor 6 within
t he wavegui de( 2) either side of the conductor (8), are all selected to
tune out the reactance of the |oop formed by the conductor (8), and thereby
puce backward reflections and enhance towards | aunching of the m crowaves
in the wavegui de. Tine conductor (8) is insulated by insulation (9) as it
passes through the outer waveguide wall (7). . - ~ NOv 2002 4 Al so shown
in Figure 1 is a thernocouple (14) on the outside of the radiating tip (4)
for sensing the operating tenperature. Mreover, in order to avoid
additional wring, the thernocouple {10) is directly connected by a
connective 19 to the outer conductor (17) of the coaxial cable (5) at (I1)
and by a connection (20) outside the wall (7) to the central conductor (6)
of the cable (5) via the lateral conductor (8) and a connection (12) at its
outer end Accordingly, the thernocouple signal passes out on the sane
coaxi al cable (5) bringing the microwave power to the radiating tip (4).
Conventional circuitry (not shown) is used to sense and extract the DC
signal fromthe coaxial cable. Al though not shown, the applicator (1) is
provided with a m crowave-transparent protective coating of PTFE or other
suitable material The tenperature sensing thernocouple ( 111) is provided
bet ween the coating and the dielectric material as well as being insul ated
fromthe dielectric material. The preferred use of the applicator of the
present invention as disclosed in our aforenentioned published application
nunmber W95/ 04385 where the applicator is supplied with a m crowave
frequency input in the mcrowave spechram preferably in the region of
8-12GHz froma mcrowave frequency generator source and anplifier.



-'6 NO V 2002 5 Clains 1. A microwave applicator for applying .. qu ZUUZ
.electromagnetic radiation at m crowave frequency conprising a wavegu

wi th an outer waveguide wall enclosing dielectric material which extends
beyond an output end of the waveguide wall to radiate .m crowave energy,

and a coaxial input conprising an inner conductor and outer conductive

sl eeve surrounding said i nner conductor for inputting a m crowave signal of
pr edet | RS Y i dudithe AR i '5%0%; -t he inner
conductg'(%&| ext es%{)ds from’t %B?er conduct ?efealgleceﬁg%gﬁ%ngltu | aﬂlghwithi n

t he waimgtovedbbanel widitnind applicatoreffwiency,camdit eri al anal ternminates at a free

end thereof within the dielectric.materi , arid a lateral conductor is
connect ed t&‘\slaﬁds@@ﬁ@fﬁﬁ’w mb%g‘{?fﬁhe i nner conductor at a point

Wi t hi n%&ﬁMﬂi al spaced a predeterm ned distance away from
said f current flow in said inner conductor and | ateral
conduct or | Jhedhvention ovillvesw ite deséribad byewdyadf exagplevintthi refarireedbethect ri c
material that travel.L to.the output end of the waveguide. 2. A mcrowave
appl i c #&CeAURITYRE g’i’ﬁpyﬁ‘é’ﬁm 1, in which the inner conductor extends

axi al | yrig@Bt{ a5 | & dihgrithmalid SidP ¥R Gtiofl Cof @ préfeffed 'ANRIMAVE PRIplieAbPlin as

cl ai rrezi&%ea‘%n%quﬁl n which the | ateral c%nductor extenf:l)gJ as f‘)grmas t he
wav eguiadeordarick with, the\invertiomapd applicator as clainmed in claim1, in which

the | atgral .condquctor is located.Ln ceptral.. ian al agg the | ength of
the | nraRIE 210 Oleraatpat Bt Flev AL YR BT EIARE | P B shooeat; 1 ai e
in claigaid in which the [ateral conductor extends through an aperture in
the waveguide wall and is electrically insulated fromthe wavequide wall.

6. A nicrondedigusp(l; & migowave applicgtar(l) hes & sigqular sectipn waMegide (3 xi al

i nput 182 . di rj 44 }-ed o Ridbo f BerfnbiGeed!! Ied rd nates short
of the Mégﬁ?%g@o@gééletﬁh g‘?"?bvg‘ééﬁﬁ‘ dg\&bfA m crtggwas\ﬁ/ér?g’gp‘k?c%?odrp tgg c(ai naed
i n cl ai dpplicatar~(1)inda portien (d) of thendielextsic! exvandshtberafoprinite fonn ,a eadidtinge sensor

i gnal out put, ted tv t ial input. 8. A nmi li cat
2ol o FRRADR H g5 TS g L g 4 et emts Rom e ansh
rzxedi GalodaBied to a Soaxidl ciibll (5 Hat fowkrs the waRZLALA The 1t LéRiullor 6) of| @1 NT xed

in claimg whuch is adapted for use as an ablator. 10. A mcrowave
appl i cathorcatis (9 leatendsiaxiallycinta the dicleptriofd)alongithe axis afdhs waveguida (iso@al ar

section _~uvas-requide 11. A mj croway. plahcat or as, ¢l aj.aed.jn gl.aiml in
whi ch _t'ﬁéﬁ%%%?’%ﬁ iFowayes ig e Trpeeplicl (207 The gt S‘E?&E‘S‘iﬂlg_? Of RS cohI8; 1 ¢ he
vavegui @§ is\adrnectéd to AhdTodteP vendactdP wail (7t 6F ha wavtpiided The cndudidrl(@n Whi ch
the lateral conductor is connected to the jnner conductor at a position so

as to ctemminates wthin tie wavegvides and 9 dateab pepduster (§)exigade mdially from the nedi cal

m cro i f i JRAR -(\mi‘éﬁﬂi J ar get

t uass o% gl o&o{ﬁé&gﬁﬁ% @égg&g%@rﬁé\g&&ﬁ r equg}]%y, ga%éptglrl?ca %t&

conpr i sthedielertrivemeigtialdd) with theemagnotieficldwe(l 4pand dlectiz| ficlds it )asicatatedias| ectri c
materi al, t hat _extends beyond an output end of the waveguide wall and is
conf i guiFIBFIBNE 21 ¢ ni crowave energy-, and a coaxial input conprising an

i nner conduciy kgl 9&5&5‘{5% W%@m%@@’tﬁ%%@%&, A ittked

conductor configured to ut a mcrowave signal at "an input end of the
wavegui sdielentric (16), bt thisftermjoatetshortiof thedielectiic(33 of herwavesiide 2) mvaste ener gy

to be a rbed. by t et ti .us it i [.C uct or .ext ends
fromt h%g%u%e?“%ﬁéggtﬁ%\g/{e&&%nﬂe ongitu ‘{rzljglqt}?/h‘%m&? °RR® W&%&ﬁl de wal |

i nt o t happlicatbeia heated MRise] ditler durthgitramicnpdratertisationf ee end thereof within the
dielectric material, and a_l ateral, conijucg& is connected to, and extends

lateral |y frbkgaxinkdimensian Le OF theaingap {i8)y paxigl dimensienseloind Tacal i ¢

mat er i . ' ' j ' o that
The. cur e ShifRyS HBE S RATLYSHRASR AR @l B are MSIEIG G0 1

m crovwawme ¢ut the freaui@ise nifathe nioo fovnieli by theecatidudiarc(s), mdtiepebyadeditdeat travel
to the output end of the wavegui de. 14, A _nedical m c¢crowave applicator as

cl ai nmed dyefleatipns apd gphaase fomardJawching of the foicrewayes fn thgvayeguide. nput a

m crowave Si I (S : . i i equenc
T T Eniad O S g a0
waveguide w. - )

=




.- 6 NW ~~o~ 15. A method for ablating biological tissue in-afHNQY 2682
nmet hod including tb.e steps o: providing a rt~i crowave applicator
conprising a wavegui de with an outer wavegui de wall enclosing dielectric
mat eri al that extends beyond an output end of the waveguide wall and is
configured to radiate mcrowave etaexgy, and a coaxial input conprising an
i nner conduct or and outer conductive sl eeve surroundi xzg the inner

conduct or Alsorshovpin Kigwg lais mittarmoroupled 1Q)ron| theoutsideofdhe radtating tipr(dpfoency at an

oLt or OIS () P, ST o OGNS ) o R ARl iRGE: Bt 0 ( he
di el ectrhhﬁlamaﬁémp i HiceRY 85 a n&c&sﬁlfaﬂme*aﬁfe?esnﬁcw'mﬂw
iral’, an to, a ext ends

dielectric mater a lateral cor]duct or is connecte
| at er al thy cBxdah cableq(5) anell) and by ¢ tconnegtion (20 iontsideithehivall ((etodthe lcentrali ¢

cur r ent R0t © DB FHE ) e e camtieten (5 rad » Eehnspan 12 sRanteh 1 oveves
ina fuadenene&miﬁa?,eme@ thBruibobiljte sk?;ﬁélq&hgek?ouﬂaaqné #mé QodiiAl &meo(pstr) end of

t he wavegui de; positioning the applicator in sufficiently close proximty
to a tabuagingthe migbwave powete ﬂm‘eﬁgm tine(d} eConventional cicowitrys énot shawmor b

m cr owa=re er etw tt m t a icatpr:, and causi ng the applicator
to em t’sé’lsgg{&r%%éﬂéf :cfglﬁ{d;l(&lwrgpmgﬂpéroéﬁ%{)@‘% ned m crowave frequency
that- will capgRodghitot alicied, the gplicatbo(1) Rsprovided writhi L mivew etk iftent! b. The
met hod of cl ai mﬁfg in which t@step_ of p|c;‘(E:))si tioning the applicator includes

i nsert i prgtective opting: of OPTFRt &r gther spitehle j matenial i Thg temperature asagsingt i ssue
ol > . i i ich: . i i th
oo+ caismmiceBol L0 RrpBbdiidd O M dog HAwELE: HarkeBEBE Weflbs, 0°

proxi m being insalated idaxthe diclactictmataibise endonetrial tissue of the endonetrium
to absorb the ttti G owave enpergy:, augghthe St?np of causing the applicator
to emit incl tbegrefemedysg ofifBe applicator of the: presslt fnvenfinn g8 gisclgsedainQRry o~uvave
fi equen :énlil% 4l bnGIaw HOQRGA Muddbet | WOYS/04T852 Whke® thel Gppifdfor it N0d Of
claim 1%%| n tuioe(‘:\%1 hﬁe s?ipﬁgf causing the applicator to e%ﬂg I nélr]%des t he
st ep of supplied mathtasaicapwavieciatquency dopatrin theimicowave spegtium; preferatdy & thed - ~z.

JA?CA AU, ASEY AL . AAF. Al e. AU 9% 3sbm m vz56> .

, Uzupkf ﬁéﬂ%&@ﬂﬁ%%&ﬁ THLIME T%ﬁ"gg?ogggf%aﬁ%ﬁp&‘ﬁﬁca] ca] ca] c”a] ca]
cal ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]c

Na] cTa] c(a! UH2"h4@\DRT~yt oi d_ZUkf a[ V] ca] ca] c&a] caU] ca]c"aJc"a]ca]c"a]c"a]c"
a] ca] c"a] cal] ca] ca] ca] ca] ca] ca] cal] caU] cal] ca] caU] ca WV] cal] ca] caU] ca] ca] ca
TuCh <" "t an###H# a(() 9***+, , zupkfal\ W] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]c

>

aJca]c(a] ca] ca]ca]ca] ca]ca]ca] ca]ca] c&a] ca] ca]ca]ca]c”ta]ca]ca]calcral,,,,q,
o1 -1-..23333339995: ;

y<**+ zupkfa\W ] c(a] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c*alc
*a] c*alU] c*a] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(aU] c(a¥%3$f H*S10% h& ()- ! 10%

h& ()-10% h& ()- 10% h& ()-y10% h& ()- Lyl0%h& ()-" % 10%

& ()- @s5mi J+*10% h& ()- ~110% h& ()- 10% h& ()-10% h& ()-10% h& ()-yM 10%
h& ()- 10% h& ()- mvwxydE:/ 10 h 10 h9% <10% h& ()-&S 6 110% h& ()- S4Y"10%
& ()- 310% h& ()-



@9!10% & () - @9! 10% h& () -yz6> xY: / 10 h33"10% & ()-33310% & (L6 Y 2002
10% & ()- F'10%& ()- &10% & ()-" &10% & ()-, 10 h> , UHdB:/ 10

h! pl 1 10% (& ()-FYL0% & ()-3Y@O0% & ()- F 10% & ()- YL0% & ()- YL "10% & ()-
H2dE:/ 10 h!'Y. 109% & ()-, 109% & ()-9% 109% & ()- &9$! 109% & ()- Y1 "

10% & () -4l 1 1090& () - FAhdE: / 10(

10( 0! 10% & ()- 0! 109 & ()- 0! 109% & ()- 0! 109% & ()- 0! 109% & ()- 0! 10% & () - 4xY7/
10! @10% U U& ()- 10% U& ()- 10% U& ()- 10% U& ()-10% U& () - 394.0%

Claims

1. A microwave applicator for applying electromagnetic radiation at microwave
frequency comprising a waveguide with an outer waveguide wall enclosing dielectric
material which extends beyond an output end of the waveguide wall to radiate microwave
energy, and a coaxial input comprising an inner conductor and outer conductive sleeve
surrounding said inner conductor for inputting a microwave signal 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 terminates at a free end thereof within the dielectric material, axid a lateral
conductor is connected to, and extends laterally from, the inner conductor at a pbint within
the dielectric material spaced & predetermined distance away from said free end so that the
current flow in said inner conductor and lateral conductor launch microwaves in a
fundamental mode within the dielectric material that travel to the output end of the
waveguide.

2. A microwave applicator as claimed in ¢laim 1, in which the inner conductor
extends axially centrally within the waveguide.

3. A microwave applicator as claimed in claim |, in which the lateral conductor
extends as far as the waveguide wall,

4, A microwave applicator as claimed in claiml, in which the lateral conductor is
located in a central region along the length of the inner conductor within the waveguide.

5. A microwave applicator claimed in claim 4 in which the lateral conductor extends
through an aperture in the waveguide wall and is electrically insulated from the waveguide
wall.

6. A microwave applicator as claimed in claim 1, in which the coaxial input is a
dielectric filled cable in which the dielectric terminates short of the waveguide to leave an
air-gap.

7. A microwave applicator as claimed in claim 1, in which a sensor is mounted on the

applicator, and the sensor signal output is connected to the coaxial input.

8. A microwave applicator as claimed in any one of the preceding claims which is
adapted for medical use. '
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9. A microwave applicator as claimed in claim 8§ which is adapted for use as an

ablator.

10. A microwave applicator as claimed in claim 1 in which the waveguide is a circular

section waveguide.

I1. 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 the lateral conductor is
connected to the inner conductor at a position so as to enhance transfer of microwave
energy to the waveguide.

13. A medical microwave applicator for applying electromagnetic radiation to a target
mass of biological tissue at microwave frequency, the 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 microwave energy; and a coaxial
input comprising an inner conductor and outer conductive sleeve swrounding said inner
conductor configured to input a microwave signal at an input end of the waveguide that js
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 sleeve longitudinally
within the waveguide wall into the dielectric material and terminates at a fee end thereof
within the dielectric material, and a lateral conductor is connected to, and extends laterally
from, the inner conductor at & point within the dielectric material spaced a predetennincd
distance away from said free end so that the current flow in said inner conductor and lateral
conductor launch microwaves in a fundamental mode within the dielectric material that
travel to the output end of the waveguide.

14, A medical microwave applicator as claimed in claim 13, in which the coaxial input
is configured 1o input a microwave signal at the input end of the waveguide that is of a
frequency that will cause emitted microwave energy to ablate the target tissue.
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" #3985 (dontigurddOk? 34RE4 BRicrdwave energy, and a coaxial input comprising an inner
conductor and outer conductive sleeve surrounding the inner conductor for mputting a
microwave signal 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 terminates at a free end thereof within the
dielectric material, and a lateral conductor is connected to, and extends latetalls} fram, the
inner conductor at a point within the dielectric material spaced a predetermined distance
away from the free end so that the current flow in the inner conductor and lateral conductor
launch microwaves in a fundamental mode within the dielectric material to the output end
of the waveguide; positioning the applicator in sufficiently close proximity to a target
biological tissue mass to cause the tissue mass to absorb microwave energy emitted from
the applicator; and causing the applicator to emit electromagnetic radiation at a
predetermined microwave frequency that will cause the target tissue to absorb the

microwave energy.

16.  The 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.

17.  The method of claim 16 in which: the step of inserting the applicator includes
positioning the applicator in sufficiently close proximity to an endometrium to cause
endometrial tissue of the endometrium to absorb the microwave energy; and the step of
causing the applicator to emit includes causing the applicator to emit radiation at a
microwave frequency that will cause endometrial tissue to ablate,

18.  The method of claim 17 in which the step of causing the applicator to emit includes
the step of causing the applicator to ¢émit microwave radiation at 8-12GHz.



