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TI TLE Abl ati on apparatus and systemto limt nerve
conduction FIELD OF | NVENTI ON The present invention
w0 edoaesoi o a net hod and device used in the fietTOUsf005/021023
Mnimally Invasive Surgery (or MS) for interrupting
the flow of signals through nerves. These nerves nay
be rendered i ncapable of transmtting signals either
on a tenporarily (hours, days or weeks) or a permanent
(months or -years) basis. This new device itself
consi sts of a single puncture system which
i ncorporates both an active and return el ectrode
capabl e of creating areas of nerve destruction,
i nhibition and abl ation; a generator for precisely
delivering RF energy, and T Emethod necessary for
properly Iocating t he active tip and generating energy
to abl ﬁ ves. THE |
The- hundHaKGn ABRETEYS Al SSTIEAd BRI SoadlEER e
signals. The pathway taken by the nerve signals convey
sensory information such as pain, heat, cold and touch
and command si gnal s which cause novenent (e.g. nuscle
contractions). Oten extraneous, undesired, or
abnormal signal s aFdE#ORIRVENTION transmtted).
Exanpl es include (but are not limted to) the pinching
of a mnor nerve in the back,which causes extrenme back
pain, or the conpression (or otherw se activation) of
e@ves causing referred pain. Also wth certain

Paeent ppentionelaies i a m&hqdand devirg used ip thefield af Mipimally
Tnvadiod glf“% @,r (%rrm ﬁ/pgz F@Q%Q#é%t}’ng‘%ﬁé‘ Ahat g4 nx\@ ltlﬁjau%t?ﬂe(rs&u Sthefe

vari mser zures
nereest mayrbe cendeliet imwapgble vbmamentting sxlghml@ ermér ol agemborarily (hours,

activ | ons can ca ny ot hg Lens i n¢ludi .
a5 G R O A RETRISREPQT U QPG Dt CSCRAYS dfvace isell Consists of
a s1ﬁg1%tp%ﬁéth%"'®steﬁf FHRch mgérﬁ@xl&tés'bbihea% detife Bl &Jrﬁ? BlebQode cfapable

pai n), other undesirable conditions, or ot pal n
of caestineraedas ofinelye ﬂpﬂmcepn solpbitiohynd ablphqn; |a@h¢1ytor for precisely

coi T ARl A b el B e o i nc
genbtifiah iedial t@tihte GaEbARSV0 | NNervat | ons of the
posterior neck nuscles that will relieve headaches,

nmuscl e strain, and pain. The device can be used to
treat abnormal nuscle activity a result of over
stimul ati on of peripheral nerves, for relief of pain,
spasticity, and dystonias. Further, conditions such as
hyper hi drosi s, rhinorrhea, drooling, and faci al

BACKGROUND OF THE INVENTION

The human nervous system is used to send and receive signals. The pathway taken
by the nerve signals convey sensory information such as pain, heat, cold and touch and

command signals which cause movement (e.g. muscle contractions).

Often extraneous, undesired, or abnormal signals are generated (or are transmitted).

Examples include (but are not limited to) the pinching of a minor nerve in the back,
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flushi ng, caused by the overactive signals from
synpat heti c and parasynapat hetic nerve path ways, can
wheotbnegb®d. | n other situations, the normal cPeOUSIN®NR1023
of nerve signals can cause undesirable effects. For
exanple in cosnetic applications the activation of the
corrugator supercilli scl e causes fLovvn lines. \gy {_:
to Of nerves

whwafav& K e D3sk N SR INEFORPEISFIOB KO THES SACHYA]
cauéy gﬁ“g%gr‘réérl Balg: \éAanQ?v&H CorBRR QREARS theUnift @frfﬁé Hé&eﬁi@ icBBpromised,

t he corrugator supercil
or dgidlyat |smntmbmé§s gendnated, p;biadomnsemyariﬁey D’émaiadr@s,eﬁjbm

O her cosnetic applications in
SciES (P LS BerPSOF B0 SRR Ot AONSARE Sisrad fyations can
causé g‘[%'nz‘ lotHep Eﬁ()%fen(s' ﬁélh&&lg 'QSut B limted td)'tﬂ?lt&lﬂﬂ tRs, debfres,
orbiculart§ oculi, orbrcularis ori, frontalis,

distortoesy crsmps, eimbﬁaies ép ad@ssmt@pam); ?éwnan¢@msblﬁﬁPm4tlonS or

oA R B8 5P S3 EE e BEfons.
muscl es). Furthe Pl at ysna es Pr ocer us cI es,
btk detigsgag e u@%ﬁiﬂ@t Yﬁﬂo&ﬁ&b’%ﬁﬁ pete o n’gij

funlis 1 ﬁfcaﬂgﬂs\lts la¥idhd 8 %e g@&iéﬁ’o%ck hﬁ‘@&l@?ﬂﬁt willeSieve
tec ogy escribes an 1 nproved nethod

headad:t&as;mmdlmgram gndpaifl dihe demc)cgtbenmed@o frca:» @bsorwial muscle

unct ure.te used Ln t:h

actffi agept GiREnaIT A a Gl R f reuF of PR AP kcity, and

dyslt&h%r I 1Rk ScontRidné sis i ? &ﬁmeow IrkiBo1ehed Bfdofihd, Yant @acial
forman electrical circui h the nerve. The circuit

ﬂushl@tce@lsed by flor onseholiive bignals 8@m@mpaéw§r: ¢9d panpapanatheti nerve

tﬁ g) SI et%&rode with a return path again connected
pa 3V8ty B36HEE % Tr adi ti onal el ectrosurgi cal procedures

se either, a u ar _or, bi A devi c gonne
R aetes iy i e Bl e bt B R esifdble
effédﬂé:' P& ApRMA dosmblid Qﬁﬁ’lc@ﬂi&ﬁ tRd RGIvhOSIEof 1A dorugaldristpercilli
el ectrode. The return el ectrode is generally Iarger I N
muséle eausanfiows liops which meayiresult/ial pyrmane@aéﬁtﬂmrm the brow (or

RSP s T BB BB AR B o S

supeldiBilictivatidhenehas! thisgihenemhesbn may betemtnatad dthatdetetic s
di ssipated over a |arger surface area, whenever

appliseions| tacludawdl neskiangd Pl expigERon @uﬁ%%m?w ghe Hnga@iedrby
cramag Hexgleso@r?cl&hf?%’h bf H&hm‘ﬁ dBenb! Ptﬁaﬁa 1sb65uthoﬁxlﬁ?cu%1s%# er

asc ari ze area so hea
frogtatig rpabets, aantmpalﬂj massater,i aygdomaons maors dmressenangug aogiis,
heat {agse and.cons rit bur ns f the tissue. 1
depggssanlehi gnfgioris, gseéta%w RN ann ©F SRTNSAIQT SUBets) la‘B‘éSCEﬁ%

FuHﬁEerlla mQ fr@}%‘?dé XProbdvis WSEISs, bhck Suft®QdBskaath, and other

opt i rra
pam/abnormal muscle or nerve activations would be treatable.

This technology describes an improved method of interrupting signal flows through
nerve fibers with a new single puncture technique; used in the emerging field of
Minimally Invasive Surgery (or MIS). Interrupting such flows is done using electricity

to form an electrical circuit with the nerve. The circuit created is formed with a source
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t he energy where desired. The di sadvantage of the

systemis that the return el ectrode nust be properly
w@b@emob7end i n contact throughout the procedurRCT/BS2005/021023

resistive return el ectrode would typically be coated

with a conductive paste or jelly. If the contact with

the patient is reduced or, if the jelly dr.ies ou a
of epgrgli cenfreciediio ge ﬁgﬁ*‘teﬁ%cﬁ@ge WA el pie agqip c‘iP‘%%F&fe’é?é" thee
sou robability for burns at the contact point. Bipolar
efect rode systens use a two surface device (such as

O GEPS: LYRRALE Sy Rl i iHoBSH Bfolhy RS
TR IR bR o R SR S BOES o RS cc
coni¥cRstDfatthitegetgh sburrec Aamimsid efedtinde systan oeludese kmall surface
opposi ng surface js connected tq one of the two sour ce

arezcelfatensie] yiisa tohurn klsowodse t Pheagiurpelgeiradeds senpfally lprggr in s1ze, and

. i . qbi i S "

s o 0B hp Ll (i oo s shisiua Wit 1o

curfieht ingstFyve thindughteach ¢lacidodeco wemgletsthe chatit; thekaabgengratesbin the
cut, desiccated, burned, killed, stunne cl osed

retR Qs eRpiS G155188RA QRSB TS oGPl WhenelirikSaul, the retrn

eleciDAY M lIBatE(!f'Ex BRI IFBN B lobRRoNFARGE SheltEshs Anftodkest other
properly, the resulting current flowwlIl be .

museolas br highbvasiulhiizedtane) sa thye heat igeraiated i rapidly qarred away, thus

surfaces. The di sadvan e Oof.,qt ' '
proifobdiipa nnd A0 BB P BA R MBI B Bk Sstom
is tﬁeomttg o Blage LRQINYRsH RetGQBY Wase iSinbakdand Sptimeliyifreus

extraheous current flow the el ectrodes can, not ma

< e
the energpwthers desired. HBre dipasiyprtagepl thp sytena s theidhe f%@n\#eéﬁaﬁe
i dance uc . 0 j j ' S :
mud BRIl s e G YO R P RS R, R retum
elediRidBa@RId §Pidalifbe thated withatcohdissive pagooojely.| If the contact with
contained within the bjpolar electrodes thenselve It
the priicat i TsdagpgIcr dthe Sy SKIea PRk £ HERFITBREAGYILY AR PEauhfesult
. | en made in refinin
incd g e TR B R e oY PR el | s devi ces
or .appl yi el.e |.C e | :
ERElREe i s B ey PO e RBE I B B, plers
andafthé@{draspitpaiype hegtmeaye Miprdwonleparetesutacs sswbg brought
(extra) pathways within the heart conduct ele ?ri cal

together ggchanically ubdes foras. Hagh apRsing Ay acsheanngrted fpnq of the two

soufréeoégilnfxgéfélng ﬁg/ fthﬁ e@éﬁﬁ:ﬁ%&%ﬁt&n HRA YR desRéd bj E&Fbg‘g? and

cardiac arr m as. ation (as it is’call o
comigtbiseé bstwealen ther twomurfecesr Ghen whei thealectridal pagrgy isgipplied, it is

AL SR AL 10 SO0 RS Rt o
clo&l H@s‘ﬁ%ﬁrec( 50R31ed beRebeR thear §iifk SirfceN Adsuififigethe adthument has

supporting structures nornally introduced via an L
beeardesioyedandasied prapiedh, the sesultingtcorrentdlave wilt he constrained within the

target tissue between the two surfaces. The disadvantage of the conventional bipolar

system is that the target tissue must be properly located and isolated between these
surfaces. To reduce extraneous current flow the electrodes can not make contact with
other tissue, which often requires visual guidance (such as direct visualization, use of a

scope, ultrasound or other direct visualization methods) so that the target tissue is
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i s mani pul at ed usi ng vari ous gui dance techni ques, such

as neasurenent of electrical activity, ultrasonic
wq@eiodamoe; and/ or X-ray visualization, into theCT/Ef2P$/021023

area. Electrical energy is then applied and the target

tissue is destroyed. wide variety of technology in the

devel opnent of related systens, devices .and EP. . £
promﬂrkyme{)asneﬁa@tfav ff@mgplﬁé@w@idgﬂhs%ﬂ?'e%P%S?a?ﬁﬁl“‘e% 1048

5,397,339 (issued March 147 1995) describes a

deéﬁ%ﬁ?po%%r el ectrode catheter, which can be used to

tinmulate, abl.ate:, 0 LR is i
B ity SRRk Pl Yeeh RITIR R A\ focs BOAE o
elec?%'l kfidty, 0B Sveling dediees toe asiying lectrivablemt gyoy speaficergeted

~ formations in the interior of |une B W Iilhl nbth qu}y;
tissups| Yiggicas 2BPHSgignasyish A RCRYHTAY RIa 3P AR DY G e fleveloped,
th i i .
L B e
abnbiridl pedervR T his2bnd Q0B kignhlflavh esselteippixcesatviepars! potensieldy lethal
advanced cat het er ,(tzq%tu h si'%hl a{j to %hte. Els cat het ers a
cardieeaelpitBs aBEBlafoR Gattibisalleh Yy 5P SRS ™
bip%lgla&r l{n?pocﬁﬁ‘l c%ﬁfigurgﬁé)r?&ﬁliﬂ ¥ 1A RhheRR & BMari 1B aft BPPECI fi C

I'rec evice allows ablation and renoval of
(eleasyphysiotdgy) dathetsi. t Blab bashetercichusissingi of ilong systensoff wiresand

supé’.%%%g stgictimee hoRbhly 538204 vl Loet %%ﬂ J5fs into the heart)
is n%'ngﬁﬂ’aqu MR e Parshs gtidr0e teéhinifile9 506h anpkirenat beelectrical
a

ed system for renmoving obstructions fromwthin X
actibitp odirasesisauidange ahdier Xrayisispalizating, intp the targei arqa; Hleptgical

Jan. .7, 1992) di : h
eneisi s oh pBp O Wi DS IR TaE s PABEDEL TR0t he | nerior
I1s of. bl qod l th in US.Pat. «No 9
LR NG TR MR N N e
prog%g%’ﬁasta@&m&ﬁ!d@s%ldé@@rﬂﬁyex@mgw, UF Mt 0. (SBIMBIY (issued March

l'er wire which goes through anangi opl as@é% devi (ie
14, 4895) destries e anulijpalacdentiode cathefer, Jwinascagbedised 1o st ate,

enerqgi.zed ti whi cre : t
ablgi QO PR e an spe el olitad ol MADheRAS
OtiRPRppIRAidRNAclGde the Sbility @rdesrbyuplaquetiinieti@msdn i ioterior of

carry larger busts of energy (for exanp

f
lumgas within thebedy; using REcensrayemrslied n?ﬂﬁé%@é*“%e tip gl £aeisrs such as
dosfHiBGl 1B IRIpo TRESL4EAEALG RS OEL 3URRA) bid B8 No.B01y 014

I Ssues” an ruct ures' as descri I'n Cunni ngham (See
(issUisd Pak.12N0098), Bdheribplisaioasa e ad@ncadenheter{gtough similar to

descr| bes catheter for delivery in el ectrosho
the R Gt (desrrisg aberRd) TR T SISPGSBS
selé@ﬁ%l? ahgl?%ﬁgrg{yhﬁ 2 Shdcii @ cPBn OThig | RORE kB w 616G &1 repoval
Interr i ng The conduction of nerve signals 'to
of axymmletric dapositvicpstructioms within lumens in the body. In that application,
guidance may also be applied in various forms. US Pat. No. 5,098,431 (issued March 24,
1992), discloses another catheter based system for removing obstructions from within
blood vessels. Parins in US Pat. No. 5,078,717 (issued Jan. 7, 1992) discloses yet another
catheter to selectively remove stenotic lesions from the interior walls of blood vessels.
Auth in US Pat. No. 5,364,393 (issued Nov. 15, 1994) describes a modification of the

above technologies whereby a guide wire (a much smaller wire which goes through an
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wrinkles. Traditional treatnments have included
surgi cal forehead |lifts, resection of corrugator
wa@ogesned7dd i nuscl e, as descri bed by Guyuron, M¢EPUS005/021023

and Thomas in Corrugator supercilli muscl e resection
t hrough bl epharopl asty incision Pl astic
Reconstructive Surg 95 69 199

angiopfagtycdavicgiape 4 Eyﬁlcaﬁy Xh%cna;e% @Fﬁ%‘i’%‘fﬁ‘ﬁy ieheRsizs tip,

whlgff Erkﬁt%s 'a?yﬂxstﬁ %lﬁ(ﬂg af@fhud 851k f@&ﬁ" tﬁx\bugh kHeSobafrdetBakal a

I notor innervation of the corrugator
LCl I Gal I

Eré%ahggmjms to?gfss‘frlél%ﬁ él%dgﬁrc%ﬁlet \tgg‘cﬁ 'c&gﬂ Fdf o sts \(/)\}‘] Ienergy (for
exarhp(d @b ayde@btingyr)drto cﬁﬁﬁbé’fg Of (kIR 8y haﬂ'dﬂme diseboised. qﬁwe

d bed
semoe fodier et tismise and HeCHE FUpSOR)n CIRRnghm (se
Us Bhf. R'21s0 87P1R6&MIRCF0, 3050 (RAE G bes WelifetoPfR @blidery

' nvasive proceduré to treat glabellar furrow ng

eledtmbcbdk%wtwpelmm@n of botulinumtoxin (Botox) directly

into the nmuscle. This produces a flaccid paral ysis and

Ohehgplication of ttb@téchﬂbla'g}ewbiﬂd/nﬂmgb grctliddnatival of glabellar

Medi cl ne, 324:1186-1194, (1991) ]Iée m ni.mal |
furiomingshy iaterruptisg ttlzétqmﬂw@n.@ nﬁ‘?"é dieaplg e ?uﬁ?l%%%ué‘ré frogg
wr1{1kle§mf r%&%%n&ﬁrélﬁﬁ&t? Hﬂeﬁnél&&d%%lm fox%ﬁ@a‘a' HtsC r&ééﬁ%ﬁt&‘

|'ess sophisticated two need
corfiighok alipesyiBi mm;dhaas Heseribelblsyt Gujzm@m Micheloar andchgbg,as m

He d Zendej d
Corpasaion el Tsek b s aorare e eng Nl Rt
Redoﬂstﬁ%&ii% 'S? é&%ré\éléﬁ??@mt AQsoPEtﬁgifchICdlﬁkifoﬂ@f Yheldbrdibator

) They described a bipolar system using
supbmihnmﬁdf gervgspie ugddenmt vegatsscribed by Edliscrnddinkelad é]sz@f?qu of the

moRgHyerigop Rt Hetrraale s T SIS Lo PR S cRhcd B

devElophehi ;Féwmgz@az,r & ol ze GiJabtoRragiolagy 27; 222-227
“ g?gery@(ra\]an Mar , S ’ﬁuz@% 4% gLatero t hey dv}\ggre

(1988 rﬁhmfeﬁulslcmaquesrd@scr@ei 35 lHally invpsiye gndsemetyhes tzweeljary as
C 0
nerihuggerishit Sy T ol B it §§t(§°e%%f?§é‘%en s

ater than.a f
PMoreraoie s %@W&ﬁsg‘iﬁﬁgnaqﬁsﬁ%&@%ﬁw Hywing invotves
inj&cABA bobstaEMAR %}éﬁ'ﬂ @B dtbkeditdctiy 1rﬁ@tf@<mu%w|"ﬂnshmduces a flaccid
required periodic repeat procedures h-re are

parokys aod ispresipdasbijbadgn The MgvaRnalend Jopinal eEMedigien 2 1 18s1194
1oBPh it @%@g%tugg&nag%gmﬁ@%@% LaBBONEREE . 1 st

re-ddileveigdestmonthat i on by using either unipolar and
bi pol ar energy by neans of a test pacemaker pul se
tﬁeﬁﬁcteﬁ‘offt@ﬁ) hé@ﬁﬁaéﬁe@éy 8 aQéssBopragRATdaioakedit bipolar system

i mul ation device.
has been described in an articleby Hemandez—ZendeJas and Guerrero-Santos called

Percutaneous Selective Radio-Frequency Neuroablation in Plastic Surgery , Aesthetic
Plastic Surgery,18:41 pp 41-48 (1994) They described a bipolar system using two needle
type electrodes. Utley and Goode described a similar system in Radio-frequency
Ablation of the Nerve to the Corrugator Muscle for Elimination of Glabellar Furrowing,
Archives of Facial Plastic Surgery, Jan-Mar, 99, V1 P 46-48. Later they were granted



10

15

20

25

30

met hod of threshold analysis called the 'strength
duration curve' has been used for nmany years. This
w@eoseorensi sts of a vertical axis (or Y-axis)PCT/US2005/021023
typically voltage, current, charge or other neasure of
anplitude, and has a horizontal axis (or X-axis) of

ul ration. (typi [y .1 11l li.seconds) . h
UsB 3B o3 513 el st At Wik SRR e e Ll Beeate
bipEHPOREM | Rhds¥ sPRethReRUINSBIeWb Bidiuts pérRRheRTEhits gihi $reater

curve is described on pp3 |ff in The Third Decade of .
thaiPa déw qionths) Benausedofinaitailogh oathe e0E gy 2aththel polar santigirations and

e Q. ST M O G,
LD dovt o have beer e, s b1 B 0
and??,&ﬁérg%%}dé lfqtl_ %% BRRE pidRitB) FAthe nbRe. Fradithabhethof¥ have

i's process i's described in reverse, where
inchided stirealation bylesing either onipekar end bipalas £neigy: by meeys of aigsie

is freated with,.stinul at.ion.then abl ation. The, pr
pace ks et 108 AR PRt REeraRyas Bl sphfisRbREeRte A
metheh bof SikeshdRhhlysEhalleewe ratdngth dirstichestiree had bédhiused for many
preferred enbpc?ll nment al so uses _(anong ot her potenti al
veanet Higlsutué consists ofrmjvartienl exig (oF Y+axis) bipisally yaltage, current, charge
oximty tQ t a r t] i .
or R S At T2 B0
(typitalytifenitlisegdrds P USih W darMd iSa syddigrdeflasing hgrwhich decreases
descri bed). This unique technglogy and resulti ng i Th
expoaeitiodlyias the milsegrigtinis deareasech af hig SHV&ihdesgidbgsd on pp31ff in The

Thitd BEEdRIEPacihl l:wl ﬁ%gﬁfj@?é\ﬁ%l?ﬁ( l?hS%?aéﬁuﬂr agslscfé‘%r?bﬁ‘ 9 Fin T_l.ng
Bidngelival Engineering Maddboalt "SGR G Rressf EaiRPress, Eddty Jd» ditodeino,
for placenment and have substantial added benefits,
(1%%)-ch are described later in this document. SUMWARY OF
THE | NVENTI ON The primary aspect, of the present
i Varions stémulatian deyvigssdgre keen madsqnd patsainde T?'ﬂ?éocﬁﬁﬁw‘&ft ure
st bfidn/NAN n%s%rg a R-Aledf) §SIh08 ARcloltq fals vel Nogs B9 545
energy near nerve (to"termnate signal flow), in a
(O¢ti i, 2a00)y Thivarecess ipdescrivbdrie revetsecwhers plescarsa nét debiresd for

invention wl| be apparent fromthe a ded ¢l ai ns, .
detpOBrat B0 BHY TSP 1 IR G SHATIAOR 5 RHEGr ¢ i Process is best
deRPEFMULPal Nods,7Y 804 (i@ed NBlytie:10d8)yi Si bl e probe tip

rITumnation to aide in positioning; ‘A hollow | unen

for delivery of nedication, often, but not limted to,
anest heti c;

The new method and device of this preferred embodiment also uses (among other
potential methods of locating the tip of the electrode in proximity to the target nerve)
stimulation, followed by ablation. In this process the energy is delivered via the single
puncture MIS system (as later described). This unique technology and resulting device is
a single needle that contains both electrodes. It will access the site via a single puncture
and will be used with MIS surgical techniques. It will also have features that provide for
placement and have substantial added benefits, which are described later in this

document.



Delivery of ionizing radiation, via |laser, to probe
tip for direct energy delivery; Coordination of
WO 009705 r adi ati on and RF energy delivery; UnPQUes2005/021023
probe identification; Prior usage detection to
elimnate potential contam nation or unauthorized re
use; Procedure power settings nmatched to probe
internal identification; Direct reading of ablation
probe tenperature and i npedance; Pre-stored arbitrary

anpl i tude nmodul QUNINIARRE I THWINVENTIONT equency
for controlled energy delivery; Controlled netered

s T
puni:ﬁ?@%?f&g%fg{r GiLbBkr blREtraRk ifdtalelip@rigrRI ehdryenyar the nerve (to

I ntegr electric insulator as fiber optic f
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or. . .
termihitesignak flow), in & oinimsdly divegiveipErpede: Oﬁlasziaﬁwe&ﬁpfﬁéhs yention

ol t be;, Depth Ki . ' '
T e e
ti pped. auxi %r,{ﬁrobg; i ectroni c guidance of
Impogipal 3SBeFipe IPEFIEORIHS Sy probe; El ectronic gui dance

NEASYIET oM divsihaich toudeanipositionagt i onal probe
di stances; El ectronic_gujdance var%;e\bl e .fre‘gfenc%/ hetic:
Adaillovt wmendepddbivenonanedieation s2iie Bytdioh imited i, gpgsthetic;
%eﬁ%x&%'i&li H% gﬂé‘ﬁﬁ)@/ Fal1Rl @0 prEBL kip Yeedirkbsergpadivery;
proportiona o distance/sense current; Electronic
Gloocthnaten\didrating rédiaipnend BRI ¢ngegy delivelYof abl ation tip

L um nati.aqn. .ne tional to distance/ sense current;
I W%pﬁg??@ﬁn@!&g&éﬁ escent -t agged marker; Detection of

Prior asge deteeiitsiei slimindte paggeal costaératiosonunauskisgd re use;

illumnation of fiorescent-ta r . em ssi on
ot o e ehingsumuERE o R R he el Rt !

fﬂi%ﬁ%@iﬁ%nfa&@ﬁ@h- Rbl empyatirand impedantejnabl e | aser;
nt egrate

ﬁ%ﬁt@@eﬁﬁ?ﬁfgg’%ﬁﬁpmXglgtg’ﬁng}cet;qgfg%%eg with multi-frequency for

controlled energy delivery; ’

Controlled metered energy delivery determines permanence;

Multi-frequency operation for optimal power delivery;

Dynamic impedance matching for optimal power delivery,

Integrated dielectric insulator as fiber optic for illumination, thus reducing diameter;
Auxiliary nerve locator probe;

Depth markings on auxiliary probe;

Auxiliary probe needle shaft insulation;

Dual needle tipped auxiliary probe;

Electronic guidance of ablation probe to auxiliary probé;

Electronic guidance measures and displays current proportional probe distances;

Electronic guidance variable frequency audio tone proportional to distance/sense
_ current;

Electronic guidance variable amplitude audio tone proportional to distance/sense
current;
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I ntegrated hollow el ectrode for nedication delivery to
tagged tunor; Integrated holl ow el ectrode for

w@bwboo9Tesli cati on delivery to tagged tunor w tPCT/US2005/021023
illum nation activation source; and Anot her aspect of
the invention is a probe usage register to reduce or

el i m nat e. chance atien 0SS t am nat is
Flegtpric &1@@%@@%& HERGY, Eéate oh el llkgﬁ“?t o
us eyropditienahiq istanees SEnshEUBPRIsi cian to terminate signal
gﬁu%nﬁthcfno&q{brgs%ﬁlﬁecﬁg f}k&l nimal |y i nvasive manner,

requiring on e- needl e type puncture. Sald
mtekmdn afﬂordsmnt@nmml d mepolmpdesa reduced pati ent

rec er h
7 ¥1é9 i h&tg gn rgﬁfﬁéﬂeg%tg& g%ég%cg?ﬁéﬂigfé@crﬁngﬁbh gtebiiéh;
@nﬁﬂtdﬁ@bmmuﬂamaaom osﬂmsmme@gb@mém by heans et funable laser;

i nf ecti SS 0 r i nt ensi v
M@gfmeé Sewropss rlsetssiy Boresp P AebE piRiGaBlne o
%1% ed'hBﬁéWé@é&tro&é‘ﬁ)r Raddicafibn veliegly tootaggedapindt;y return
normal |ifestyle as co ared ({?i) 0 eduresh
inagretciiglopelrosndaor photprmel Gitiag et es HEBUAE
(heﬂlemﬁltaeuon(aema@dn serpgjla@dpass' ) presents an
O\égg{%e ot a@f{g{nv&?mﬁqgﬁ'p%&l usH%B EQ{&% e bEHBeliminate

el e P‘éed qgos]scon {%8 , ate return

0 the patient at a
renot e S|te and subsequently nust be naintai ned during

t he surgical proced ..Also, Il repr.esen

gy GVTiERES B BT ice BRLuePeHaY ERLER P el e
phyRREAI ¢ té}iﬁxlﬁzﬁé@lgng FRAHERoUdh RARS eiﬁtarrﬁﬁlﬂﬁall}hfhvm @ynnel by

specitic the desired | ocation (by use of oaglé)wfora

reqaxring\oalyed anglem&er)le &m¢ pabetnrebaid mefhodraad deviewopld

prec |se focusedt i s .de
e R S L T
onl?ta)lo@a? CorRRry5tele) msﬁlsmnnaeé & sutstanpialdy rednbedoiisgi ((fonfeatlon less
orary, sem -permanent Or even permanent basi s (F +
of 4 ndmﬁrm@ssmﬁ casp (prdioppital stgihlaad sepseenth <k feduced fsgpgiated costs.

and .recej ver 35 CRAONBMEM as compared to
Tna 3‘8%‘?1{73139 1enp\g$\§:1%ﬂforr%ﬁap§dlg?n S|t8£‘taylos rGther nervous
mah tice@sres tequiring opeefiegergdenbodi ment, the active
ectrode (or the probe/needle tip) may be positioned

ané’ & dglglf)ﬁn&wéjcﬁﬁi‘c@ (Raredfes calteiisisinglepas’y préfbits an improvement
i nclu but is not limted . to) ultrasound,

ovetrrcauvmmgndmnpa@l@r SestRsRs b(eawleyt %qeﬁ RO IRARIFYE SSPgIRLE Wy
ele{:)tgﬁ?cge :,l?/' gt‘)? tootil . aein? foﬂeﬁ%@@ sitd il sQBdeqlidntlyt Iﬁu§t ng

nuar at1on, proper anatomni cal
maBfifihéd @RirpCthe Mirgical ﬁEced\R ARETit mprmtme an magromamgnt qyer bi-
emssmnt(?elmaln ans, fi ber- o%t Vi g ¢
polar electrodes and earlier two needle systéms, because it concentraies the energy’
specifically at the desired location (by use of one active electrode) and when ablation

areas need to be precisely focused this device may best accomplish that task.

The device (and the methods needed to operate it) can be used to terminate, stop or
inhibit (on a temporary, semi-permanent or even permanent basis) the transmission of
nerve signals o the muscles, organs and receivers of nerve signals, which convey

activation, perception, pain signals or other nervous impulses. In the preferred
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external location (and marki ng) and subsequent

| ocation by illumnating the probe tip or by other
wa@2evlosg70sreans. | n addition to the 'singl e- pasBCT/US2005/021023
needl e, the conplete systemshall include an

intelligent external energy generator mhich can be

embgglgg&e Itégfﬂiwgﬁmgég&(@”}h%tgrg@( dlE%IIP) ?r}%?h g gaslp %W various

! P
gUIdan% a%g}dr%&z g{% xtn%s ﬁﬁ?ﬂgd%gbm%gtdlgﬁéééﬁ?gglgﬁs@ﬁﬂ$ ors

tradmbﬁzﬂQﬁc¢/mmsﬂ@dmm§ulattrgmpgml§tand servriplesrmet ghHs elggtrode
NECT TR A e
ray, I VRN PE T G0k Qeidlé:t%hﬁ ehﬁ’ss% QQ%EZundgmg&nezﬁm filsdrioptic video,

manner. The gener at or al so be usabl e und
extepirab grcam)rc@mi gn:drkmghaxd spb@gu@rmm&gowy il %P?W@rtha probe tip or
predet.erm ne bol us" (or packet) of electrical
byoé‘%?élsﬁ?f‘? ar\iff@hdby the dose is adjustable (within linits)

R R R R P L L R

. inteadnt BYe \éﬁerggr SeflralBR TSR] Gindeuded ciftfer BY PropRhmekd oc tnanual

aver age maxi mum ef fect, corresponding to

~ contrelw, Theommuhl amttohingh be utifigated oy imited e B pmtﬁcuw @? the

be t t ed b th
patigi) b eais ianpronaars Set NG EL A I BPRTMARR ot the
chax%tllﬁsg g%an@@t {eVifelMire Rid 06 Shan ntetriperdnat)) aoodl pottages(or
It may be term nated (at _any
curremit) f@lilaﬂ@n?ﬁt: i lﬁaf(iugeﬂerﬁ@awsﬂ g(rneéate RE éﬁnpr(ggtlga}etlg%uency range of
e li t [
501451‘2' dr‘g%%? BP CP%‘S%GF I{f%}@{nébt he Iact :Mvatl gLO\éleS?cguut gm
own SQ I mt :
?h%e%ﬁoﬂwgg%%o%? %sgg{ nﬁlgre[gg | vecﬁ)%ggge§§§d}( 8%9{?&1% }mll
deh?&ea.r ﬁgﬂédetEﬁﬁn&P*Bo\ﬁﬁt’ i(&NpdEREh andledtrical sherpg, Whﬂremsthel dbseris
nt er nal set) tinme period before cp%
adjustabnleviymn hmytSblw the physpiay progogignalia 6%&1 “‘ESE P@e 1§ bolus

t echnol o
RS I A G5k PHEe BB k808 i & i
effe@i RQéra %@@ﬁfm ahd:AMenvéiice comresponding tma Bivg nuarmau a@d@igh-output
hr ou nerves i s deS|regL¥the del i ve

levqi4 ﬂ“@p @u’fpgg eyclfewt] e etivpte the physician vé%ﬁd 11'6: a {)utto% on the
profé}eU ?#’elfr ggwg A Bﬁ\éﬂmﬁgﬂﬁk hBEY)f Q&w@ﬁo@in@flrﬁﬂk Neyheh E&sholus output

areas or nechani cal conf |gurat| ons. Sone may
is aGtWeifed i€ €y Ibe termtindisd @namammy) lm fefeasing activption mesny {gethe

o GRS R, 50 Rl £ 50558 1P
the Q.Et%yaltxglﬁ '&gwg% F}gfdcg?d;\fgxb :&tﬁﬂ' it Q@b bQ EMiiee td thatlenmh bﬂtlﬂnh and

connector_ or other neans of
dospgopiesitn Joi ddbwriaf secend pmk@t of errsgyy éh@acé{vg@xors@echamsm must be
released for (an internally set) time period before another packet of energy may be
delivered. Also, because this technology may be used in various applications (e.g. plastic
surgery, spinal nerves causing back pain, and other applications where terminating signal
flows through nerves is desired) the delivery systems (i.e. single-pass needle or probe,
and the generator required to power same) may be of differing sizes, surface areas or

mechanical configurations. Some may even require a substantially different amount or
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that it may deliver the required energy packets

automatically for the different applications or
woreiohoosos The nmet hods of abl ati on may incl ude POI/DSH05/021023

linear or circular zone, The effective ablation area

may be nodified by "laying dovvn a series of

i ndi vi dual , abl ati on zones, S creatin

|
typepl GieEsy packet,, £Logrgin;setiing &P@i sz erﬁg%eg |“Eﬁd8 %5 )a?ontlrélf'ed%r the

§inP 9 spedié Rind WY d¥ideBatafduld theh icPntain a
di ethfp%g?at |sr?grb|§(§1%tlhg ssuccessf:/e zones, which woul d

code& piaaudi, ngniehtr bof oidier meanseigraviding ideptifieatioprio ghegpigrstpr so

In the alternative, the effective
thaidb iy gL Peran erirefely LA b hapicarions
ort{lﬁﬁods'.p during the ablation cycle in small circles,
ereby nmechanically noving the tip enlarging the
| i OFnd £
SR8 0 R A R 4 ST
ablxhcmgaraenmay bé eodified blydilayieedidven R Grieg of Seivadi ablatlon Zones,

di ag ram .t bi-polar edle
thug pragig &inost RELGugt 6 Rpufi et dy ‘%‘M@ by i
an rqﬁoﬁhgﬂﬂe%fctlv@ﬂlﬁ Q1€ Bblaghg B the @Lh@éssWeCﬂ@ﬁes EJH&h \%iﬂd
fi'ed side view of tapered conical bi- poI ar pro

expﬁndmga[a livkeg nompwnscmly\lew mfodgfpﬁdq tIn ghsraliernatiye, the,p ?Ctlve

o386 oSSR b A s o e

ablﬁ!@hgyci:el ifpsmaf® cﬁbﬂeé‘tthét J%@@lﬁﬁilﬁaﬁy widving/hx iipieatayging thee

. Side view Hybrl pol ar needl e for nerve

eﬂ*‘@bwgtzq)mpfa[bi@lonﬁp\ Side view Hybrid bi-polar needle for
tunor ablation. Fig. 7 Side view of auxiliary nerve
probe. Fig. 7A Side view of auxiliary dual-tipped
nerve probe. Fig. 8 Side view of guided abl ation
procedure with auxiliary nerve probe(s). FIG 9 Sanple
el ectro-surgery waveforns. FIG 10 Side view of
vi sual | y gui ded abl ation procedure. FIG 11-I1A
Controll er and probe data base structureDefined bel ow
are the terns used here wthin:

10
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MEDI CAL TERMS Corrugator supercili nuscles - skel etal
muscl es of the forehead that produce brow depression

w@raeowvmi ng Cepressor anguli oris - skel et al POTIE81085/021023

of the corner of the nmouth that produces depression of

the corner of the nouth Depressor labii inferioris -

skeletal nmuscle of the lower |ip that causes the lip

to evert and depress downward Dystonias - nedical

condi tion_describing an aberr ' f a

skel et al BB@E&%S@M?@@N@iﬁ@%ﬁ@ -

skel etal nmuscle of the forehead that produces brow

el evation or raising of the eyebrows Hyperhidrosis -
FIGGOoNdi ti @ pafarexrReSiemsweat production Masseter -

skel etal nuscle of the jaw that produces jaw closure
FIGanhd cl eSchémajicviagrainiof the tigwlasmgedleruscl e of the | ower

and ¢hjn ich stahilizes |o Hp, .position a
FIngp%i cul gF#%m%vh&fﬁ?‘?aa@ 03 h SEEppRIE gl he eyel i d
FIG L2 T epHidd $dd AbwY ebhithl Gi-pskr proBebi cul aris ori -

skel etal rmuscle of the nouth area_ responsible for

FIGc3®sur e Magnifeesiaidst épw pf bpllaw ehisel pé-paka PrRvSt h

Par.asy athetic,- .ref BVARS| f the
F IGag{:ono i a%?ﬁ?ﬁo%%e ‘gfl%tog?ﬁ%ﬁfegtcgl’grﬁrglOBI g?dé 2%6-%' skel et al
FiGucl e ofladni@ed@ddvieRaf splitabarhishidebperotet r uct ur es of
t he neck atysma -sang, as above Procerus nuscles -

FIGskel et aISCh@E@F@iéSTaW t’g‘f’e‘?\‘t _dFWP’éWéEP&’ responsi bl e
FIGI A fro‘gU%{%)thﬁ‘l%c%Pé’gﬁh&ﬁ A?&ma%ggxto% creasing al ong

e nasofr area Procerus - me as above
FIGREB nor r diationdoestsre with Anallianupobe secreti ons

. Supercill]i - a rtion of th orrugat pr. muscl e t hat
Fig8jts aboWds YIRW Hditﬂé’o%éﬁ‘ﬁedﬁ%fqr?e':"%ﬁi?g’f@?‘al nuscl e of
ic e | aWdiadiew Irid 5§01 REe I8 THR dimsmdtitioal ar | oi nt
Fig ygomat i%@ﬁaﬁ%@r-. 's-g)gl etal nuscle of the face that
Fig.pr oducesSidmviewnyg aoxilisryewsiepyobd. t he ni df aceELECTRI CAL

Fig.F'Z:&RNS Side view of auxiliary dual-tipped nerve probe.

Fig. 8 Side view of guided ablation procedure with auxiliary nerve probe(s).
FIG. 9 Sample electro-surgery waveforms.
FIG 10 Side view of visually guided ablation procedure.

FIG 11-11A  Controller and probe data base structure

11
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ADC. Analog to digital converter ASCII: Anerican

standard of conputer information interchange. BAUD
w®esoeab97ednmruni cation data rate in bits per sePOnUS2005/021023

BYTE: Digital data 8-bits in | ength CHARACTER Synbol

fromthe ASCI| set. CHECKSUM Nunerical sum of the

data in a list. CPU Central processing unit. EEPROM
Defikb&béloRre teltstnarnasdhdre withigr ammabl e read only menory.

FLASH MEMORY: Electrically alterable read only nenory.

(See EEPROV) GUI: Graphical user interface.

Base 16 representation of integer

nunbers. 12C BUS: Inter Int e it bus. Sinpl
cnirser o sle tmer e el St Bus, Sm

Philips for an i ndejseredupt aebiaAI8at i ons pat h” bet ween
Cep%ngo%%ge bgs %Ie%l éﬁl}s@fé o E&Hrﬁer%@%éﬁo@ﬂﬁ%ﬁ%@dﬁ‘éé@”&

use 13 tem boards for
G&El agnostl c functions

i nt ernal systd AN A H%ﬁ?m

Deptd¥idrRBiPhferDiig nakelttabmasuipuf the I¢werdipr their cmsaschdlip tt avsit and
PC Per sonal depieRiddinwdrdM Pul se-wi dt h modul ati on

ROM Read only nmenory. WORD: Digital dat 6-
Dyshoavigt I EoRAPOES ESCHPTE s, BRI ORI FGle

section provivdéeh isitelyritiyon on the overal | operation
Fror% lid h'k?llegﬂn ?rfu%@i‘e o’l:'t}g:%feht]: Vé;fﬁ 108udBR bk SRPAINGS2i8#E of the

C are the energy generaftor
400, the pro o%g&] (alternate probes are described in

Hypgﬂﬁdroﬁgx B?mdiﬁ@h ofxxicessilel syepr mbésctioil or 772 t hat may

e use n nor tion, the nqvel

Masigir SRCIREC ChaE B gEP TGN Toa SR eI

Men;t/lhlsi@t sfke%{{a'ﬁrrm@@d lo® thel 16weiig®aidechih ﬁmtchts!ﬂeﬁ)dmts lcamf lipsposigion a
echni ques

Orbicularis oculio qskeletal muscle of the eyelid area responsible for eyelid closure

Orbicularis ori - skeletal muscle of the mouth area responsible for closure and
competency of the lips and mouth

Parasymapathetic - refers to one division of the autonomic nervous system
Platysma myoides - skeletal muscle of the neck that protects deeper structures of the neck
Platysma -same as above

Procerus muscles - skeletal muscle of the central forehead responsible for frowning and
producing horizontal creasing along the nasofrontal area

Procerus - same as above

Rhinorrhea - excessive nasal mucous secretions

Supercilli - a portion of the corrugator muscle that sits above the eyelids
Temporalis - skeletal muscle of the jaw that stabilized the temporamandibular joint

Zygomaticus major - skeletal muscle of the face that produces smiling or creasing of the
midface

12
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The probe, which may contain and/or convey various
functions described later, is initially guided
wa@pabom7enl |y to the region of the antici pat edPOF/US2005/021023
desired | ocation. Various neansof |ocating the tip 301
are utilized of placing the zone of ablation in the
proper area to interrupt signal flows through the
ELEMaRIE ALOTERMISTAI LED DESCRI PTI ON OF DEVI CE OPERATI ON
ADdhOi s secti ongrgfo%rta cﬁgmat&glveﬁaw ngs to describe use of
the probe. There are many conbi nati ons of el ectrode
ascdiameters angh {4 p.5RaResd %’f @orﬁﬁlﬁ@ﬂ @fcﬁmat_mﬁmtdir&mge
probe perforns a variety of unctlons such
BAWDI nul ati on, Sepilicoaimumention daterraigiit ’@%P“(Hé?ﬁ?é‘d
dication d r raction, and controlled
BY]Q%I ation. Thﬁ%sélbﬁd%t 83?@; %@ﬁgde IS deS| gnhed as a
CHARAUTER: anmet @ymbelaﬁ‘bm thed8CTestt.f rom a si ngl e poi nt of

en hus i m Zi S and..si nplifying precise
CHFe(PIéQMde pI P&T"h @tli’?g% &Ibgglgt conpact design
Ccpprovides a n@@ntr@]qimt;@smgamalt Probes may emt fi ber

opt|C|IIumnat|onf de appl i cat,i ons '

n
EERRQME r oni ¢ gUersionisallE ersthlsprop Ty 559 OBNGMEohe
FLAs'ﬁ'fvﬁiM@Fk f fﬁé&n@an%vlarfeéasmlreaa 6% mealdrpi(S@NEBPROBML hat
I'S capabl e ‘of perfofmng preci se ablation while
GUlni ni m zi ng d&irag%ecal@smaﬁetf?cq i ssue structures. The
bl at whe targeting
}mggb%(’?ﬁiejﬂbr ac 384?1 r-a to&f G‘{f‘g&%i@‘?%ﬁ‘?}ot avai |l abl e in
RCBUSr art. Tﬁatepfrmegramd Glirevit bass Simple éweddra kidlieshenadperial
of treatnment hoedewdeeddyiPhilipsfonammtiépenident gsinvminications path
procedure. SugfivédnRideedidI€sion prinpidaiichiy bparts ardmedsysiems.
I ess than onerfaqod vk tshusedby aﬂl@B@{’ve@ﬂ@@tehﬁlboa‘Edsﬂbd internal

woul d requir leSncgi@p®on to prior
nmedi cal art. %gﬁt%ﬁé#%%%a}t%%%ﬁA Fba%@l??st t he probe

INTERRITPBde 30§1Mthmmmtqrmp@ﬁ§mmtheb@ah on relative
PCtothetarge }1?{) td&eF1 G 4), then the user
|n|t|atesthe rea t via switch(s) 410 and 310
PWMBI ng t he selPatdeesidgomedulsadrt i ng 404 (FIG 4). The
controller caopfi s t he generators 411 (FIG 4) and
ROMi2 to the aﬁ% Fi%ﬂ ¢ P8Juency and nodul ati on

‘woRnyel ope, delnjypslidags EQbidHa lengh 5 Mz of 5 to 500

watts of avail abl e energy. The summ ng junction 413
conbi nes the RF outputs as the application requires

and mow ConIFng;ﬁ@N%)W(WEK@EW @PFR ATIONT

out put™p r e out put of rmdul ation
enerator 42Q is a pl.ied to the. nult 415 t
ﬁla@.ssctfqndaa‘éaeijmﬁef Homan QlezPZEfaQrPa’%‘@ iy tegﬂm 15%“"“

has two main components and one optional component, which are the energy generator
400, the probe 371 (alternate probes are described in Fig. 3A-D) and optionally probes
771 or 772 that may be used.

In normal operation, the novel probe 371 would combine a unique bipolar
configuration in a single MIS needle, is inserted into the patient using MIS techniques.
The probe, which may contain and/or convey various functions described later, is initially

guided anatomically to the region of the anticipated or desired location. Various means

13
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conpl ex energy profiles to be delivered to a tine

variant non-linear biologic load. Al ofthese settings
ware@olewesl on the information provide to the gPCPUS1005/021023

by the installed probe 371 the sel ected power 404

settings, and the nodul ati on envel ope 420 (Fig. 4)

settings., ich are.then |oaded by : 4
of ggne G vl e hf Ghond s cugbr SO TR bRl Eee
inteRpt SUSROAEWS tHeslidhitR@nera@don pul se-wi dth nodul ated (or
P\/&/b sine wave 920, used for coagul ation, are well

known to el ectro-surgery art. Precise power rates and
limts of average total power are controlled via

o bur PRy AR ESGRIP I ORI ERR AN, oo

IO D R
combHafons3Melecdde didmeldr &ad t3Bhapedist possidat. Fhomevel” probe

geonetries as taught in FIG_ 3D, G,Sagd ?A}&offer n.%vel
perfamshovarietpobiiupetianseweh gy stifpulationiopticgl |ang elgptrenyc guidance,

S el . i { el - .St .
e Fbb 3018 A PSS, LB st T bt Bl
is destgdlet] bk @ smil diahetarneadle dfseded fremenidglepoint ohentpyrtbire i s
. unpl ugged or over_. power conditian, thus protectin
i PR SR P P EcH St S FAGHGF PISFRBERG (A (o i gompact
desig}i’n‘gwxﬁeg%hﬁ%gtoblsmm&ed to the input of the power

section. The power anplifier's 416
ut put s i - i .

R e
guidaficd fiaabinhinfipaelonds. tTirtinemeohoffeisye simpiedbieosiradlation

non- | i near nd require dynam.c contral. of. both power
prohecthal is capable; %ﬁéﬁﬁ%@g W&%iaﬁ@mﬂ?’g‘ﬂ? Y =8F GappaBetoiearby
issy Py i iSn BREEPEIESHeHS proBé {EdinB QM th
tiss ra%s%%’ ][’121:@ t té%%%%%?“ po S%I evgll,%%n_d treatlltngent )
pradtitienerenobkis abenbt sdilabilhén pyet st Bhqruadtitipoorhasiuapmgedented

tts for this discl.osed e dinent. Precis t :
confg ot b 2SR VB B SR lcure s
typi€ AR fRforhme@ RSlebsBhiSRI R WitheorBe pRbdnesthéticaldf would eequire no
final energy envelope 420 is delivered to probe tip

stitched omeigmieurommdmts prisgasedd@bart Thi s preci se control of
energy permts extension of the ablation region(s),
140 and 1203 (FIG 10), and the duration of treatnent

SR SHEIEY ey o v erer oy et s 402 per
FREtHS probl glefrodBI1gNuS bt in higsiesiteddOdativayelntreaotthe rarget
nerxlzeoln() e(rFI&'e‘r‘)\’/ tehe(r:l ?Qedgsgg {n?tliqatlesntﬁlg grrégt%{elng \r/l1a %&/it%h(%)eﬂ() atm% 310 using
the selected power setting 404 (FIG. 4). The controller configures the generators 411

(FIG. 4) and 412 to the amplitude frequency and modulation envelope, delivering 50
KHz — 2.5 MHz of 5 to 500 watts of available energy. The summing junction 413
combines the RF outputs as the application requires and passes them to the pulse-width
modulator 415 for output power control. The output of modulation generator 420 is
applied to the multiplier 415 with radio frequency RF signals 422 and 423. This permits

complex energy profiles to be delivered to a time variant non-linear biologic load. All of
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permanent. In the prior art, procedures had little
control over duration of term nation of such signal
wo b@woodtndugh the nerve. This invention gives PE¢EUS2005/021023
practitioner enhancedcontrol of such duration.
Patients can evaluate controlled tenporary treatnent

bef ore choosin onger or permane treat | .
thesA oF BB EHE PSP VS TR TR PG gD e LR TSI Iag probe
3711t Q14 Siedr AOY kEHIASS had thendtRlRioReAGEEe 420 (Fig. 4) settings,

identification of nearby structures and for highly

whielt engrtberelondaddut the gezergtond2l.ast |y, additional sensors,
such as tenperature 311, voltage, frequency, current
Rodexafigld, blsth ahigh nmatitude sietvaye P 6 (FIhe)deseil dor cutienso pnd a

across the c ti,ons nedia 4 to the.praobe.
PSSV EOAABERTPCRIVID SHFET Py et GppiauR, ARf well known to
elec'h%(-jguﬁ%éry arty PRRsk inowablafds 498 1iRftst FTabsrapé idbal bRELSre@8ntrolled
taught 1n 371 (FIG 3

_ and 372,switchring or dividing _.
via Aitgrstond3pmivemizing duhagepb acarby struesues of fyrgingiyse g phe skin

enerate asy tric ablation Thi-s. high
for shaflarosPautssy CNOBeAY HisrEs TRLBIG HA) arg 18 Hlose Ap be
avolleB by iclR o8 B ad mn@acbs?,sm (ELGI3$), 4ddL3 7T (FIGe3B),
burning of skin 330 in shallow procedures. Al so,

G .

addiianalrprobresadesiviest dsdaught s 3B P gud 44 s npwsl mnethods to direct
| ecti v . i i =

enefy B ot RO Rltef sRun ety SO o3Ik For

safey §RaldS/irkd bwittk 486 dnasibethe povwenadplifiardn the eDegfi dfalsystem fault,
converter (or ADC) 431 for_processor ana [

| d
the proie ro¥IPlugEog 05 PYHAIO A SINCGRN, T DRI EHOR TS PREFR 259

Lhgs and i npact the inpedance matching contr ol
pracgﬁgohlaxps 419. This integrated power signal 437 is

h i . L I .
e R
sect§SHTPPeSsbvie® ahpiflbNg41Gbputh hegtheh e iinb ehelidPRd4riek Gratching

HA) as conpared agai nst procedure maxi nu whj ch |.f
neqkcldeThRh oV oA RS AP L] fHEPdLha Pitosdlcas that ar
. 1 d
highSh{ Rl BALHEEHLER, dide Rt &l RG] b o o A
impsénmentching) Ese tuaingef daimetcBdg natveorh M3 ismpe%rmgd for optimal
termnate or supstantially reduce the nodul at p r
POV <G HBRYEaa i RTPRa POt R BHEREHTrY o es SefifeaP THE
sysﬂjgﬁ\@lag ) (oD wRRVSF thi AiEdISHRd ehibBdiafmt. M Plekigé control is

reads the probe status and internal
estabtlstredi tyi the pioximity pf theitiptind théreonpiobleeps inskuded guthe ggperator
i’cse&‘.7 ]'R‘hevtlir?al %&érlgf} len\(r:e 5?3?3“ 105§ Eiél?v%?edd'tg%robe tip 301 and return electrodes

302.

This precise control of energy permits extension of the ablation region(s), 140 and
1203 (FIG. 10), and the duration of treatment efficiency. Low or medium energy
settings 404 permit temporary nerve-conduction interruption for 3-6 months. Higher
energy settings at 404 may result in a longer nerve conduction interruption of 1 year to
permanent. In the prior art, procedures had little control over duration of termination of

such signal flow through the nerve. This invention gives the practitioner enhanced
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(or bus). Serial conmmunications is used because it is

comonly avail able to nost singlechip mcroprocessors.
wahbdos/oea705i m | ar nethods (e.g. 12C, or SPlI) nmapCDhEsS2005/021023

used, but this disclosed enbodi ment will use serial

for its sinplicity. Serial conmunications 403 permts

t he generator to address and cont EEROM ne
contdof sl dretioge REBPRS SEDEVARLS CRUGHE] teRBEIELH i RS Beldre

chocg}ngglgnﬁr P?ﬁ-&%& tpgyﬁger{pcp{l&gr ocessor enbedded in the

e user selects the desired power

%\%e{q 40%{%%@}1%?9 3P b0 nd g%ead 1&1&&@%' erﬁ e 8ksist in

Y oprocessor

morél BRICRE dcatiflc AR IridY isetgures hed fordlighlBaddcurae tangﬂ’u daatan.
via cable 1334 (FIG 1) to control unlér 101 or dth

Lastlye additivoal semsorss syahats demperpigre 3 plpgs. FEFUSHEY. CPPPY and the

ocedyr al Q A E&fsrﬁé&b@%tathe
ke BEERRESH IR e fp BhEYS Rro SOt Rufilcaliif e
profeegi ster from 1D nmenory nodul e 331 If the probe's
initialized time 1467 (FIG 14) is zero, the current

real -tinme clock 482 value is witten to probe's 331" s
initial tinme register via serial bus 403. If time read

DIRECTHIYABLAHON s non-zero, the probe's initial time

¥ [ withlpréiese
LERAELAL o Ao S et

taughh ersno(mar é)jattdcﬁ7<2wmnttehmgroe dividingeblatior Rowerto multipless

elecgpg%st(l%ﬁ 5 ce{ﬂ %rg%aqa he%%cy%g?t%%ol lg} rgté«é\ﬁ .lzénfg ]ﬁlést Iaéltf fhtensity

sourfcla %ﬁ@ W ﬂ?{)ﬁ%@@l(ﬂ (FLGs BAd 68 nfifighizdshfamagbeo m’adgesiﬂlc&lres 111
be term nated and the probe rendered i gval id.

or tlmimrnmgloéskmdiﬂm shallowrirpsedyreseidso, EdGpa e éPeldifzI@S Pprobe
configgsafipiibrdretih gl puaert JolioE o' To Select a

BT st 8r'so pronpted to select a
di fferent power setting 404, procedure, or probe 371.
If probe 371 matches power setting 404, the system
enabl es power anplifier 416, guide |light source 408,
POWER FiBGP g &G¥age nerve sinulation 732. Both of these

g?xg ?g@gx{ ﬁg;%g‘f t ﬁ%ﬁﬁfi”@%ﬂd BYfréreBNOREMa K Sigand 43N akedonnected

e serialized informati on, which nust f)
to anrﬁﬁmmgttoamgxtqzl eopeartey (arekPE) 431 oy progesser apalysingnd control. Said

d t Lt
sl Al S PSRN B0 B RSB AOpfefhtain
conﬁ*@ﬂéf@a@éhm Theingsphadd pﬁw@ syatal BT &Sremdéchﬂortbdoparaﬁngﬂ
probe, which provi des anot her, way_of enf
contiitios GorbrisdFiG L BGr iR 5osgants THHEY o TEid Ry Vs RIEHB A1 e
congnleeugs o 68?“:{;'%%# x{ﬁ%%gg&%lbe '12913{151@ I'1tlA) a% comllgared agamst

ween i ents. obe W |
pro@édupimbkistnsh irdidbyif b;mea@dumﬂlqn mrnshsabbl the eniphhﬁcbugw,ethefeby

the aboveprocedures. Once pl u d
o OB S BLVBRES sl i e and
generator sensors such as temperature 330 are also used to terminate or substantially

reduce the modulated power levels and ultimately the procedure.
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systemvia the serial bus 403 and circuit logic wll
thereafter prevent re-use of the probe and

w@e@ssewent am nati on that woul d occur. FurtherPCT/OE®05/021023
scheme will prevent the use of unauthorized third
party probes, for they will not be activated,

reventin (ﬁgtentl al inferior or uncertified probes
PR B%WB%HT H®MNind presenting potential danger to the

é B starhpRYE cOARSHeT 4b0FG! DN ed@dhSpiobieGfatistand internal

atment, the practitioner may use auxiliary probe
ldenﬁﬁwm@epu)mhmhe peoke ets¢1‘é$§e€an4 81 Davia seih ppfpinunications 403

ugtures 111. t au _
(or Wi § @iapgmyyfaf Qs 1§ giﬁd é)éegaus% Cf\‘els g?rg%xtoln%gﬁiz?blé‘%ag single

chip rﬁﬁ:@&&o@é@%r@' RIS oR sl nRthodB (kS 100, rEPIBma] de esal buthbis
755 (see FIG 7 and 8) .or [ eaves. auxil i a,r%?@@ogg
dlsclb‘s&d emb@qhmet withysespad! (foritsslpUcitya st cCPryERgG 4

perrﬁ%s &e tIoB %Hdg%g a@&ccﬁfi}r%l ﬁfi n‘bﬁéggﬁ tbxﬁpé’ﬂaﬁfr@ge%sors

rng i1n obe plac
330 r@céﬁ%ﬂs eADCasd D A0s witﬁIﬁAﬁ'é @gwloﬁmmﬁsﬁ&mrmme&d in the

E In other procedures wher eb 435 L 3 b
prolefeg; 3 hariergblegh e SSEH BEWIrSFEITa AR ASGORSH 78 Probe
1den§1tﬁr %t%nurregﬁ 3 @%RGM%?%I&IO RROQEAFI 1 SAIRM R 4fprepriate

as cancer e |nject|o of specially designed
confly@stibdsatThatpreted BT ds t@‘m@etbd gtaroablemﬁéé (EI(é. 1)§@ dontged unit 101

or g]te%gr@,tgtf hIE nllg Egg%‘eﬁg ch; %-tggq gg)? ér?ie élS? | gﬁ??nt ggeuvrexétesuch
use $ﬁ§16 JJ Hadofifto M0 gFTG’ Q‘)/ r@éﬂ?. theadarRd tigdet refioty ffof 0D

uor esces 675 at a frequency/wavel ength of a
memmytm@dmasshalfeha rrbbeds thitilized ttm 1467 (FlGerk4) i 4eg¢»tth¢ grrent

e Bk T i b Py A s

403€ 'ﬂ’ﬁx%b o8 A'modifle BREisdRhEBEN thedpf 8bd” OInitive aisner negnm iscalded to
are the result is then dlsplayed on bar

two(BltiEesthe m#«bnalattmea@amd anghe Pbe rse FI4 2‘%@3k Zf}thafs‘@lue
whegllfacg)grg@gt{] ﬁﬂrgz}{l tnYé é fsza AWiedsRhhd AffentineSiH@RSniroller

nces permtting additional
w111@lér€ﬂféq4racdﬁbﬁ§ﬁ\6ﬁ 61s§1§§3 450, speakies éﬂl o, ﬂaﬂmhg puebe dhgenation

ust under the skin 330. tion via od is
6085 |th4t|t%@r progedure Wil %@H&W?@gﬁp t‘%jmfa‘éf‘dfeﬁﬁa ﬂzmﬁfé{iﬁ
taught in FIG 8 where probe 610 nove
The ceiteriier 48Liekse venfsricioniod IP&%Céd\ﬁF d#t EIF 1|1§(2f°r compatibility

witl 8\?@8& gl%t | me? g%ti%gsé ttlgeglelpi@ tpﬁ&ﬁg@& ko §é1¥o? b Gie¥rd ¥t

po»%#@éﬁlh? aek, pyéednrebr 15161363715 maobelsm mettcheapew;ﬂ; settingy404, the
uoresce in thevis e re [ Ongd‘% ext r nal

sysigpr ensbles powapuERIHies My su e 8 ‘ﬁ‘é‘? REEIPEE

s1mui’étlon 732. Both of these procedures are enforced by a mandatory “hand shake”

protocol and the serialized information, which must be present and properly verified by
the electronic circuitry for a procedure to be instituted. During a clinical procedure,
information is required to be conveyed by the embedded electronics contained within the
probe, which provides another way of enforcing this protection and thus again preventing
unauthorized re-use. The ultimate goal is prevent cross-contamination between patients.

The probe will accomplish this by being unique, serialized, and given the above

17



10

15

20

25

30

bone. However, probe 610 (FIG 6A) solves this problem
by integrating target illum nation 674, em ssion 675
wa@ledeoown; abl ation, biopsy, and nedicati on dePCTE83005/021023
in single conpact probe. Electronic probe gui dance
(FIG 8) if required is used in conbination with
fl orescence detectjon p| dly | oc te t
procedisesrfongeihesger om ths Pf@fﬂ% vill By %ﬁlstya PH(P%Z Ty @ysﬁi{‘t% logsing

syst{rr? LialRE ?e& pgusaﬂ% Jnﬁ%‘fi’xrchxb ?)g‘mli fdRaRert previns ra st dfttiefrobe

I sSsue are ed, destroyed or renoved.
and EoRCIREMIGaRROBE €l DANGE. [Euvm@néusggﬂhn@pwl@fqvm the pesrpf
current 810 (FIG 8 ss st in, | ocat

aneatsieniit s spbsnt 2951 g he Sy 20 lEEE b0 pte
inferfdror u‘ﬁc&ﬁh@&{)&%@ﬁ@ﬁ%&ﬁ%ﬁs@@ ENEpRbdniitg pbehtisiRdngdtte ehat

neasur enent romauxiliary probe tip 702(FIG 8).
patiddet urn el ectrode 736 provides a return path for | ocal

ground 735. Ablation probe switch 367 selects

| ow- energy stinuiator/receiver and hi gh-energy

abl ation tolf 2. Anplitude of neasured

NEYﬁ daRGEET mqﬁcgi%g light 478 are transmitted to
ﬂﬁ@r% A¥atands, tRpragitiiner e dieaikilEvy ptdbled’Gg(FIGn d), to locate
speaker 451. | CAL PROBE GUI DANCE Di

|
targetri\ﬁé rand omrby GinilQ!‘é@S bbt pctapshid Flastb8 e o %allod When needle
771 gsoxﬂrp‘jaec'g 48 Srchtio '?'n% 10Qke 9 H@eoé SRS rﬂmé bh 'Eﬂél sﬂHhéHbf

as pre mnary gui de. Probe
the dk$n 358 @6é BRGET @ﬁd Sierrieaves wmexiary pudtet il ioplacer Fetmham sub-

measurenent and to or fromt auxi | i ar ob
cutapems pT‘PF@dHI@F:d%YP%UR)&é‘BEn@Wt ff%l?s%?ee%? IS|VE§\?&I%Fer gy
I - BRREDYocatdat i on to or from
Pfa“g%‘Sﬁ& @éﬁé §8é é@%etﬁémgé g‘% In tﬁl s node, the
physi ci an operator will have previously placed marks

755 on the surface of the skin by various neans
LOUATION bad, FITDRESGENICH KIARIOER 420k 775 vvi Il then see

the t the 448 if the opt
Inbcsoseore. whsehy mepy a1 ks gl TR MsRde v,

ffé%'rfér\}erk@hﬁt%?ésr}ﬂ st at€as of hisidr@hl g[’ﬁﬁftlt (epg |smcH @lcahdeonthe 0
the marks 755. The physician 775 will then gwd t he

injegtiaybef speg@alBodesigned dpescibpicastagh fogaTashitrysHiFes ax as/igpglt in
i 33 i A R kot . e
llghﬂﬁ‘&ﬁw 6’63 iHURaAs qeaiiagdotilyeeigedd Zntlqumﬁﬁﬂu Fhe dy@ﬂgq)rpgpes
6753(3@ ﬁ(egtrnggg w;grg]r@g&t ,q% é(]j)artlcuiear %’Yatena? ar?cp will yp{Ep ﬁ)r/ %}n hght in the
visible to infrared (or IR) or potentially other wavelength regions. The return fiber(s) 680
deliver emissions 675 to the detector 478 for measurement and are the result is then
displayed on bar graph 554 (FIG. 1) and/or an audio tone sounded via speaker 451 based
on proximity. Visible and IR light emissions propagate over limited distances permitting
additional external detectors 678 to be used for shallow targets just under the skin 330.
Location via this method is similar to the electronically guided probe method taught in
FIG. 8 where probe 610 movement maximizes the signal output when in close proximity.

IR emissions propagate and can permit deeper (typically several centimeters) detection

with optional additional external sensors 678. Unfortunately, many dyes fluoresce in the
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USB nmenory 438. Sinmultaneously, the internal

paraneters disclosed such as frequency 423, nodul ati on
wd2@camdosuch are recoded into USB nenory 438 BGT/WME1005/021023

Addi tionally probe, patient, and procedure paraneters

(FIG 11) are vvritten to local storage 438. The

PRI ER R EO R o M—
bon%) I-ﬁo’&elferd ﬁxto@e 36l gﬂ@ QTAQSSO%EtHié ?ﬁ?bﬁhﬁmﬁﬁémmggartghe

time clock his perm det ai | post
1lluqnmatleni 74 egrisoini 6L @h@tqnd?lgtg}ns blomyr;upﬂqmqmm@ehvery in

rocedure con i on, the sys t.a
singdlogormeith b ElreT hOC beertpss I SN S duleutatif
con{binlxa%oﬁ QiMefdr8dced @0t éfidn IS3Ehpidly fbchie an@ets (Ihesedant invention

nbodi ment, data transfer is performed over Ethernet

oﬂ‘em:sm iy imgsive PYSS@G forslagriingead treatingsserlivqesp tymorsiagd other
tore c r are then witten to
t1ss? ﬁﬁéaiﬁlt%g%tﬂ%tfg’ m%téo egooiée&’é&%ﬁiar allel records are

mrrored to | ocal storage 1309 and renote server 1306

storage 1307 via Ethernet connection 480 or simlar
ans. Sensitive records are encrypted and transferred

ELECERQMQrP@Q%Em%ﬁﬁeCt ion and also witten to
I enDY& Qh&ggggr% Sirhakfon Hﬂr?erﬂ Qﬁ@@ﬁﬂ? ) QRN R i Rt ddsired

renote se r tracks the f ovmng i nformati on:
treatrgjentpegion aﬂn@/a\mhug aearby etruq@ursb ePrgbe &4k @rsylembksrheamﬁn nerve

sl B Rt B D B AR0SF J0AAAETB) 8B
eledtRide 88/ pRIVASR dUbiatn pAf @ol(lEJraﬁgrolﬂ;bl 735 hablaebapiaheatvitch 367
dat abases are autonatically updated t o. refl ect Eg’?’%\,‘?’ﬁas

seldgtsl IDwraglerayctiamiater/seiuer apdi% W&Sﬁ%ﬁ gjonggifam
7, d the t
Ampiiie R e el fancl el MR LS R SRMIBRED didgtey
554 hRc alis Gedescki43e haugh tewpbadpedsiand
certified. DETAI LED DESCRI PTI ON OF THE DRAW NGS Bef or e
expl ai ni ng the dlsclosed enbodi nent of the present
i nvention in detail is to be understood that the

OPTHvAR PROBE STHBANG Ented inits application or to the
§55@bded i¥entiBE gﬂﬁ*’i&eb %gﬁ@dl sUrEANABNRALidSIAPAbe pliement (FIG.

invention 1s capable ot her enbodi nents. Furt her,
10)tHy$uppﬂBmemnxign;gymustm1 souraei 732iand pefingtds @rgmlp@@egugﬁe "Probe 771

d h
o SRS e PR R SR R
aux’ﬁka%z Pf’ob%'tlp%za "THYabMEbn Db @Witth G617 seldotd Mantrdekgyes t he

equi red conponents of the system various_ pnp
stumddtor/re%ewer or hlglignergy ablation to or froB{n probe 371, 372, 373, :;mcl‘lI 3% In

this mode, the physician operator will have previously placed marks 755 on the surface of
the skin by various means described. The physician operator 775 will then see the tip
when the 448 if the optical illumination is turned on. Tt 448 will provide a bright spot
under the skin indicating the location of the tip in relation to the marks 755. The
physician 775 will then guide the probe tip 301 into precise alignment under these marks
755 so as to enable ablation of that target tissue 101.
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optional itens. The two conponents always utilized
during a procedure will be the energy
w@eweed703 / control | er/ data storage device 400 pemUp2008H€21023
371. 400 contains advanced el ectroni c systens capabl e
of recognizing a properly authorized probe, preventing
re use of a previously used probe, generating
appropriate energy as described, perform ng safety

DAEReoYs v@lce i ng data, and other functions as
descri bed., Main functions of 40 rr%y I ncl ude, buzé”niot .
Realitinig engencenng BEABERLS YA H&ﬂaSWTPg FHCT A ENERSE POKCIOR /> Tuminous
mtexlésgtggfg?g@%f)% %&% 3% L eﬁgfg@%ﬁ%nd,%ﬁgéﬁ’édré’ 330{o Ritkadde@nto

0gdi ng, “storage, conmuni cati on and
USR fietriogy438. Singltatdvaslyf thedttieonbpanintiecadisdesed sighsis frequency

4235;}8%3%%_6{%0;:98 g&c@% % g?n P(Ii %rg%x)%ﬁ ﬁg@?{:yg a‘{@e (S{&(?(ﬁéic?nally
proﬂreg ﬁgaiie:ng )réhéti] gr&éaﬂg?mlaﬁfe?éré e flvl\"y1 h® WiitPen3Blocal §torage 438. The

target tissue 101 which is desired to be
practifibadrelictatentixf arelvaire mes vioyadopRersutSSywhichaee sayed to memory

vari ous i vatjves ma ti I . ' :
38Rt o Al el bR ple B SREP BB 11t Bl kP FS Ha, moie
: | ' bi - pol ar probe
P e“@gs-l%eé%e?pﬁgtoﬂbrg%ﬁ%égrrg%%ﬂé%g%?gn%}f%sbels B71. 370 373
shown in Figures 3A-C with exception to type of

needl epoi nt on the probe. Figure 3D varies fromthe
DADANERANBEERSse it has a split return probe. Bi-polar

obe 310 (not.dr S .S j liad
B 8RR OBl Bl SreRuf R AT Sork RO R LB,
remBVLEE n@nory51838 g td effleserver ST E309 anchi307i s theatisolased
material, covering el ectrode t302 exceg‘{s. for vv?ere 302
embjodiresasoisiairanstes iy parfhrmed oxer FiBeraet ReGion438. Frabgsese
£ I i vable
reccfyEFAGURERS. ST Y B o el Aok Ahctory T i O¥itdh &6Rmova
merhi@iyanédule 1338 IPavalie! resotds dremitdured to/localisporagesl0P aaé rauate
protrudes f

[ surroundi ng dj.el ric i.nsul ator .
serGy 230 prasp 507300 EHisset aieoion TAhGY Fda fndis” Ssdiive
recdrdd AERhGY prel SRV Bns Rl CHA8SRire B8tG01k EBRYcADNAM URbartitsm to

as to alfow for different surface areas resulting in

remppabde fiodule 132@nTheldatabase eentaived oy the remoteyervep Hapks the

t herapeutic applications. I
R T e
billiABERhAE Wafrant]ieRcIRIng6 ifodLatdA] ahé propparcicetiern Aomsystem 400
_anplifier 416 via I npedance matching n&v\%rark 418 (FI G, it
is ceyjifiekéarmen ppesduresddi e (FHH A lgdhe (RIHONRLGRIGIRSES Are @poalcally |

ower i fi@f: i chi
oo P o ERES RS IR s v
the like.aThik ARERS LM thoegipnadnt ¢y adenpald/dentdihe atastibiener tynes

a light pipe or fiber . :
probes / pgocedgreg as they are developed and certified.
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optic cable. Light source LED or | aser 408 (FIG 4)
provides illumnation at the far end of the probe via

wo 2iwenowpt i c cable / transparent dielectric 30BCT/082005/021023
gui di ng the probe under the skin i.e. shallow
procedures. In an alternate enbodi nent dielectric
insulator is replaced with a plurality of optical
fibers for viewing and illumnation as taught in FIG

BB R,

lines. For procedures very close to skin 330 a chance
of burning exists in region 306. To mnim ze the
chance of burning, a split return el ectrode probe 374

n. Fi e.3Dis‘ fere her
ore AP i oS EoRo S B BRGR Rl B dai s o
be uE&&st%ﬁd tHhad el i ction &/mot Bldifed it heappdicatrion lteche dmia13| oftthe
two sections 302 and 303, .dividi g@w} lqu;{g{ Fusth
particatdr arrhngsment SOYN. viflednventign & capatie ok ehercem ‘?eﬂts urther,
activ ted t b¥&ation.
the Gt B ao Pt T Bl PP G088 FUECBOTE APpcbe bl e o1
EacHegpdrads einbedikandesditied hetob hasomieneconfaqgivakenison i s
identified on the proximal portion of the probe so the
operator may position the needl e and el ectrodes

accordingly. Figure 6 teaches a | aser directed

abl ation_for re precise energy delivery. FIG 2A
FIGI%@%%’PWP‘V’% %‘Fmspllt bi - pol ar probe. The bi-pol ar

Pfggpael ﬁi%ﬁtxﬁéEQhe tewquired &ﬁﬁgicm)sms ofitiestystemf vaipus modules and

insul ating dielectric body igﬁefroma wtgphth
optipnal [egisc dlhe ywp ﬁ@npon@atS@#Wefs utidizet AUESEROE ulfﬁrY-’ ¢ the
energtpfl?ée?%?rgfa ?}ccr)]i;g@ieg'ﬁgﬁg{?gﬁge vick 199 E(Pfﬁ%ﬁé 330! b0 ESkMAD

e dISC osed conducti ve
advéiet rerbcﬁ*bﬂe tsyswiﬁﬁca'ﬁﬁﬂe afitecBptizaga ropariyeathedized piabe,

pre\gflglgg? ?ql Bs8 q%gepé%%%ij; 1?5\9 pfé{eegengtantng'gpﬁrg&ﬁ%? %éegrg?r/ gs described,
perf?ﬂln g o %f%:"t’}d%(:ké’ Fibp d@daeﬁ{dr&ﬂﬁ%ﬂxbnﬁﬁﬁdé’s&lbeﬂf Qusindenctions

om~the surroun | ng dielectric insulator 305. The
of 40penstindndgbut e bedinited/tegenerationefiightigeneragon ef lpsatjon-

A 0. h
stimtigm Opreps g oRg ion B el ot ogghed sifdesy
con{lﬁtgrhéﬁtiayl aﬂ@ %the@l emt loatee figkliogesitical foys NI§ pmebduge. Probe 371
electric field lines. For procedure close to

anddisivarig@ofoame rgrsinglopunisti e bm@laéﬁwgtcgfmﬁrtﬁagﬁw begiped 41
mze c [ I ired
derfyid ob e RRAELY LIS h RARh 1o W B R AOT TN des
to bRWBlAtdd, eIBdIfREi @ MedfFed OPLBO 77Fand jts vrius desvanives may
there is a risk to nearby structures 111 tz’@ﬁ ’%\bﬁc?? o0
optioagiibe used 10 Assist iecHingSRd PERRCHY PRBHARING P 8k OF Pbs
di scl osed split electrode 380 permts dividing or
splitting energy delivered to el ectrode pairs 301/ 302

FIG ri.c&some 41% view Jftfe bi-polar probe
Bi-polar probe 310 represents probes 371, 372, 373 shown in Figures 3A-C with

exception to type of needlepoint on the probe. Figure 3D varies from the other because
it has a split return probe. Bi-polar probe 310 (not drawn to scale) consists of insulating

dielectric body 309 made from a suitable biology inert material, such as Teflon, PTFE or
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di scl osed division or ratio between pairs is 0-100%

Dual anplifiers or tinme nultiplexing/swtching main
w@egiobd7es , 416 | ocat ed between el ectrode pai rBCT/US2005/021023
directs energy to target 101 avoiding 111. This sinple
switch network reliably ratios electrical energy while
m nim zing danmage to nearhy _struct uig(cges.h FI3% .3A das a

otheCisiletive Biatepis], spvanBigplestigie 307 sroept 0p 2heirS Ui 1S RYPOSEL2S
coni cal, s i liPraBAdatéPirom mddiddl byade
ret“fnn‘{;%cgfo\gg‘ g% ﬁg g@%ﬁﬁ%@%ﬁ%x}?}gé3g§r‘gﬁg %fagrr%% er 358 is gyd
stairBésdisteal, titahiun 3Dothageonductitehpatesata|Hollgaugesolig comiyetive tip
needl e, but may be larger or, snal.l er  d ndin t -
cleckipgh PELPPBHICEIT S g Ut E A Bps ko Sbo! 362, 05,
. ' | ' d &ahedi weatjusted so as to
and B B g mter R Y ot ot o
allo@rior diffierdnn surfat eckas tesnlgingdn spegifsueurieotdensisiss avredpisidqfor
may be nodifi tlad to meet various applications such as
speqikiC eEPEPHCARPUFYEY- or in el i mination of back pain.
The conductive return el ectr.ode 3{%& IS fdzé\br.i cat ed fkr)c%@
Heliow &leciioda d0% pRehrsed &5 3 SRAnge 0GR HRT IGHGatigR fagh @

ane%%ﬁerﬁ%u G} %%gtg@eg{rgg% conaEted k& bSGLL dnsplifits Ul &L RimPedankd

e di's odiment 1s a transparent nedical
matEHing aetwrile i B(FISLdh Bstupoélycendstn 302 deliiercigtuma guige i power

i ght_pi fib i o The Nigh s
amiiiec AL 1§ irpynoS Bl AR LRTy a0 g st o o djaclosed

emtﬁld}xgéﬂ GEa {rﬁsﬂﬁieﬁ%kﬁealgﬁieﬁoly&%ﬁnﬁﬁ £A6g 8f a Bglalpipe oftfber

um nati on source nodul ation/flash rate is .
optipcatder Light aburtol EReriasee#QfeFI6: irproyides Hlusmipatinn at ghefar end

as taught.in FLG .8 ., A small di .
o S Sy SR YRR 305 RS 8 prove e
the 5MR T € Mhadow prdRanmes W dnullcatd erabetitbet didectfibimsulator is
configuration may contain |umens for, _delivery of

replagehnwith apluelisy of bpidcab fibermker wewme@nd fmigetiofpsiayeht in FIG 6.
The hol | ow chisel el ectrode 352 is often used as ? .
Al dtiogaegionsi®6 andrl 4fmaitend radisllysahent slsctrqsiei01 generally following

anesthetic, nedications, [ tr . fStS ]
el Bl atnes g eI Loty BEl DY SighIE THRAS s in
reglo 30k at @ mikRkzd the thhcd oS bhairg a eplitadiumedtctialegrobe 374 in

transparent nedi cal grade pol ycarbonate and perf
Figuse 3D [i§ offierehi Fhereby ¢onsentraingithe eufFing _aw%go%g%lpn €T 140 or

. dual i el i - o0 302 and
oS BhP eSS BhIRLS 57 SAHIESo0E g STRbe6 ithons 2
3030 Hivi AL Fetliml dGrredt ratid froMDIMIDY%, pihichi masalbd besdlensivelypctivged.

at the working end of probe. |

Aciva ieatreder 8 SDogppantegvegEr iRt I 8 3755 ey g dircted
in az;#(e'g{g%% @réc%ﬂ‘)ﬂ.n qhﬁ@&@oﬂ@ Bdnfiddsatiodud Menfifled £a the proximal portion

ric 1rnsulator 1s replaced/ conmbined with .
of the probe so the operator may position the needle and electrodes accordingly. Figure 6

teaches a laser directed ablation for more precise energy delivery.

FIG. 2A Isometric view of split bi-polar probe.
The bi-polar probe 380 (not drawn to scale) consists of an insulating dielectric body

309 made from a suitable biologically inert material, such as Teflon PTFE or other
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plurality of optical fibers for viewng /

illumnation. FI G 3C Tapered Coni cal The bi-pol ar
W@e@beoBT¥3 di scl oses a tapered conical shaped pCDDE200021023

mnimally invasive single point entry. It is

constructed sinmlarly to probe 371 as taught in FIG

3A. Prope tip is not drawn to scal th

elecificshutspiption, Pl s sl e S fd B s fsldsa
cond{dif X@’f'étﬂﬁi SbMrodEBOLMY F3heE AbBFibASd BSnf heditdMReideatainless

grade stainless steel but may be of various |engths to
steeactrtmnnmdmodles pbcﬁrfcald:y eppluptie maariain dlollopf ercelid ﬁl%& conductive

tip gfx‘gm re Pﬁh%ee@oxp eru?lg)Bg gldfzetlé(fyl 1Ins ator 305. The

opekd@i%H'oﬂ&r h&l@:ﬁf/sp_ﬁf %iﬁil&étﬁﬁﬁ divetyeginilactol pastd tﬁi DIO a’&Q5ught in
al so perforns_as or fiber optic cab

FIG.&hi Ablta@dn ragidmis gﬂoq? (EEgéﬂb gnd 149t 1ébertend mé@llr Ehest elgptrode

provi i1l 1
sorP G I G TR A A, BBl AR paceri e,
chaﬁ’éeadﬂ‘buhﬂn% eRik®)in rddasic30s. 38 &uhmhdes clalbbabf blnnmg/ambﬁt return
switch 31 abl ation/stimul ati on. nnde switc

eleqtrdeln pratieddd iiphseApdarely SenceRirRingdRArHES ! GHaY E&Fﬂ 1egiong06 to

1401 g%f‘ £ clegilreg‘ here LRI Al oG8 Q{rugté@ (lhpctﬁé @ﬁat%rpx%gmn
P noni ors 11 sSsue terrpera ure

120@0111151: ak aBbonpadigrabRitioheoie st disdlased csphtteﬂncsropﬁ 6&%pcrsnts

d bed bot h
vy B ine Aoy GeRearbi Qesiereparofty il fidathghs 1he
d1sc%s%h %Wl&bﬁ op%q% 979% Bs fsr(p m()% Johidl aRpafilisOr egecal | y

I nert materil s Tef that covers split
muhuptelxmg/mmhingldas agphifien 416 Mﬂte&bﬁm@iﬁéﬁm@i paixs, directs
ectrode I cat dfr m Oe
eneyip, gt aygidtia G hisalhe st EROHEAadl ks octrien
ene@@ﬁﬂ@ﬂmmmmg’&élﬁi 2e%8 nbatb$ Binkdture@nduct i ve tip
ectrodes 301 and 311 protrude from surroundi ng
dielectric insulator 305. Their operation is very
simlar to probe tip 380 as taught in FIG 2A Solid
e ] ' | p el ectrodes 311 and 301 protrude
FK% ?%‘m@ﬁlgﬁgﬁbg MNged%I ectric insulator 305. Dielectric
Bn@olwmmbema didchsepamial smped elactm@tﬁﬂlpmé ¢ip@S1 ffpbminimally

tic gable term to h t t ht
invagles TR0 PO BT | HIRpe et 295is SBhif o aghde b S fau
Gesdial i 33 f :
om0 31308 8 e s g i b qplchion st

areq tegquisedanddeptieot pﬁnﬁr@i)onmmmsam In fiselgeed; esphndimeny @ectrode
sha&%O?ﬁ ?ﬁ&gégﬁ gfy &BP g?aézaly%)nnﬁj %twhglﬁatg& VLgﬁgQﬁJs Ad surface

areas of both may be modified to meet various applications such as in cosmetic surgery

or in elimination of back pain. The conductive return electrode 302 is fabricated from
medical grade stainless steel, titanium or other conductive material. The dielectric
insulator 305 in the disclosed embodiment is a transparent medical grade material such as
polycarbonate, which may double as a light pipe or fiber optic cable. The high intensity
light source 408 LED/laser (FIG. 4) provides guidance Illumination 448 at working end
of probe. The illumination source modulation/flash rate is proportional to the received

stimulation current 810 as taught in FIG. 8. A small diameter electrode permits a
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to el ectrode pairs 301/302 and 311/ 303. Dual

anplifiers or tinme nultiplexing/swtching main
w@egbiobd7es 416 are | ocated between el ectrode peECT/ES2005/021023

directing energy to target 101 avoiding 111 creating

asymmetric abl ati on vol une. A smal | di aneter el ectrode

) dle is injected froma
mingaliyin R RGP Ffhalic oy ?g}?’ﬂﬁ dp i RleaPHleibetics L
conﬂ%tﬁ c&RﬁBQ%b%r ﬁélﬂz%bséf Qlent® ab ApRFiBGEd éllsaifmé ric
eeve 3 covering the ridged stainless el ectrode
tube 302. Insulating sleeve 309 is nade from a
suitable biologically inert material, which covers
FIGebBcHolbwe CB32! Di el ectric 305 insul ates conical tipped

ﬂ\%ﬁ%l g‘?lgﬁ? 5&%9 §$ y‘§t°§[|e ug‘e&:&s% gflﬂgé{ Cde?b@r%@tm:eﬁfon such

as lgﬁﬁﬁ{ésﬂ%h@ MdédficabioMsd, ¢ eraRalyat The holldviceleéirdd by almo extract a
Procedure (W thout auxiliary probes) Ablation pr obe

samalrel Diglerthis ansudiontp i |th%@§¢é@ﬁeéﬁatbeﬁﬂ\n&%t 52 frafspatepigmedical

B -

ara ed)C i}fcgg) 3%18 eft ens{ asgxelgéﬁ? 2 &Bﬁb%ﬁé}}?%ﬁé)%bfse Phe vl dusl

purpdse H@D@tﬂ&reﬂﬁmtpmbel dlarhéter amhmainﬁ':lc&uqmgjoqsm tIyghifsouﬂo;e 408,
target_nerve a si ol ogi re

typl@?éiYe@:LEE/%@é? &E&@&ﬁ&ﬂ“@sl o ﬁhgﬂ“'inﬁi‘tf%‘t ‘F‘@nat the working
end%»k’?ﬁﬁ)l ! gtrprf)f’ipéﬁzm NG mitHR ls@ux%& S Puiih®heProbdignder the skin. A

e observed) reaction i s observed,
secdnidemtmdimerk, matyughbm BIG 6,yd1db®t1a@pﬂsuletd)r drreplacedienmpbined with
e skl ocat e %/1 of the nerve. Power is
le&{’ﬁtﬁlq é’@“%aé 8y VieR! ﬁf”f“ Ut o abl ate the nerve.
I f physiological reaction is not observed, (Box 534)
the probe will be relocated closer to the target nerve

Flgagg %ﬁ?@g@mﬁp on test wll be repeat ed (Box 536 &

no physi ol ogi cal reaction is observed, . the
';Fhobenculmepm’a§/3ﬁ%d1§@lp$ﬂslﬂém@,f@e€t ewicab dipped AIQ?@ Tor minipplhe

mva(,’s}\%/ecsmgé(%r}?c\)/lﬁ exgryp Z[F ?(5 ec?ﬁﬁ&gl%%édosﬂ%%y@fr tog;? ae%gglgéhg Ene gIG 3A.
Pro@é tig B it idEdwd 1O scéle B®teactpthie m@nmeﬁgs i dlsclbsed&mboﬂﬁﬂe;nt

if stinmulation is observe @{3 tcgﬁ?n t he aqk;l at.i O% 1
elegiiode BOhipappEOxaBately; %ﬁ@r 0 r8§ate o medic 8]733916 Stainless
stee'frgx!?tt xh%?&gof \yal?i%ug ?Ei%gjzhg t@%c/fgs i dHéYeeéigehﬁc Y@pli@H8n and surface area

ons rger ge of “energy may be
reqlimmits €The mhdﬂmemdacohdu@% tipredectrofle 353 protrodes Hom fapeeed
ef fecti

el A s S B Tl AR o iy v

or fébEPﬁp 5%01(3 Rbhiied b RIXhSMBAGY HERY sRcUWId (FIG. 3y pioRiding
illumination 448. The electrode assembly is mounted in an ergonomic handle 388 (which
has not been drawn to scale). Handle 388 holds ablation on/off switch 310,
ablation/stimulation mode switch 367, identification module 331 and terminations for
cable 1334 (FIG. 13). Temperature sensor 330 (located close to tip) monitors tissue

temperature.
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If there is no stinulation, the procedure is conpleted
(Box 544). If there is still signal flow through the
woesosmoq78s i mul ati on or physi ol ogi cal reacti on)PCTEs200$e21023
probe may be rel ocated (Box 542) and the procedure is
started over agai n (Box 533). FIG 5B Flow chart of

visual | y. qgui on procedure using auxiliary
FIGp?Qb%@“&P&‘FFag I- g’f‘f’é ©772. Auxiliary probes 771 and

Déserd ?Fbr@of thiFebe fé)deﬁbrrﬂ)\éﬂ dEbGh @RiWiags 24 andBDKBipaladprobe
accurately locate target structure 101 and

374pissnueit Swlehmﬂslﬁmfgmulatmgﬁqlmﬁnqu H9ppdefrgm a suitable
bmlgﬂg%%éiﬁ?ra%?ag‘ﬂ‘ag%g@é %Sn?gi c}i(au!rgéé’gr a e mar lé?f’ %tr%é’sd.’,'o?%)nd 303.

ContittveaBukNKle@fodel B0 ake fABfcaAdd Ruingedidw grddle lsmmensetbel
abl ati on probe 371 or other ablation pr

tltarquﬁn@k lotheg uithble qogdwgtive material djlp} AW |sS>/hdo sp?lt concﬁctwe tip

elecﬁpg%st ITlC{I aélﬂ%?i ﬁgotg{d%g‘eo% g@}qu glng%?eﬁeec@%flr @%lgﬁrgbg "g?elr

opeﬂli@iﬁﬁ isS¥ary ﬁrt)ifaeﬁo pmbg tip 38(7 a{ falight I8 FIGI EAV\E lSplﬁd) y@dr@ssoaductlve
el ectroni c beacon current

MR N CTRTET NN

o5 AR B R TP PSS Qi

lighosoul 724 (8FprGvidihgdlidmithjion W48 skin 330 and nuscl e

| ayer (s) 710 near nerve 101. Target 101 depth 766 is
PR Wahdle (ot Grafviefatscdld) entiosegmansiy iadyle BBb,bm/cnfﬁ sliteip310

765. Decision 533 checks if tR@& b [ t i on
andimodespigh P21 ReRberaares e ONHRgREe cose o labatiorh Hys
temg%}ﬁm ? %@ﬂ?é%&r&de%b?ﬁ@ nZ&)”ﬂehﬁﬁE dl%ild]ﬂ‘\ WheikiiRsSGefy delivered

Ion1s obtained or ysi ol oglcal reactionis
to etﬁatradim@ﬂns 300300 iand $1pB6ED é)u:ai mnplsﬁ@rsl optime enulipipringismyiching

ted b mar ks. 765 . and cation nmark
iR b T8I PP SH ISOIGT TRE s DS trEer 101
avom% iilo&eém%edrsylﬂﬁieﬁid 4bIARE AN SA 836l Aindé klectrode needle is
operation 5 sets power |evel 404 and closes ablatio

injestet] tfiom 2 $igleAoins of antry winimizing saariag pechsimplifyag aasIse @%fctfode
1 directly fromthe ablati on probe as taught el sewhere.
pa tion 540 and controller 401 set generator 411

St ST S TR0, 40, SN SHE A
elec%%% %e ﬁg 21k %le@w’/:é 5@9 i4 Hads ROWSa hilivbleislogicaliy ﬁﬁﬁt

he ablation re for conical tip 301 for
matemainwhe:h cBe¢rselentr ?mza HPiglevtoin 30p inselagrsiconsaliinped clectrodes
aﬂﬂ% %nerve conduction) is tested in 541. Probe
35148813% er 416 delivers small nerve stinulation current
811 from el ectrode 301 or
FIG. 4A Schematic diagram of the bi-polar driver system.

See section Detailed Description of Device Operation.

FIG 5A Ablation Procedure (without auxiliary probes)
Ablation probe 371 is inserted and directed anatomically into the area where the

target nerve to be ablated (Box 531) is located. Test current 811 is applied (Box 532). If
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Auxiliary probe 771 or both. Based on the nerve
conduction test 541 if the desired | evel of conduction

WO g00aobm7eved t he procedure is conpete. QOperat i POT/E&R05/021023
noves the probe to the next position and repeats
conduction test 541. If conpete, the probe(s) is
renoved in operation 544. Nupber and abl at i

probens keaatied i1y tha emgrydlaleeepr%urmbfwftth%ww fFg |aé>&lyi}?‘8§t§8{fre%°“°“
will ?ﬁ getrg? %@ggc'er\; Q%Bﬁegﬂ{}ﬁ% Z?r?n&foﬂ“otf 1dbeng fug8aet Mmuscle

Uur e povver and controll er
stimdRiiof 6B feshéddevillriztabiséroed )p ribteactidnas obsentddf theatingmk may

331 (FIG 4) for cqonpatibility with sele
pti(pjraé}ar applie bthﬁ pl&%qqetq f theskin o lgeate {hg&rqafof%ﬁeenewe Power is

applleras(gh%!x 285) B thﬁe t {O%Wﬁ{eltﬁl'\% W Hiky seb B 6l eshcRoNRMmot

[e and not a l'imtation, five
obse@béd@(limﬁ@ ghecpmbe( WADbe feldcatetiadosenw3he tanget mjzyy agd ghe

stmm}@g\gg F%ggnl:ll ke 168 ﬁ‘ﬁa%" é@n %?‘;é@it g 88 p@mxs@lgg%al]r%g'cno&lq? n
obsﬁﬂr%ae tH bé’e%h}'e méﬁpﬂeei@ﬁﬁina%)(]}@ﬁ Syl i Algo,ithé probt @fay bemweadd in

érally, 1n a circul ar manner or other manner to
any divbaioneup, lowar eer,dhr, carget, ata paters e de Figaieiadargeniey ef

responses be esly after each abl ation all ow ng
ablapﬂlé??;,aarg?qetg g’ﬁ n{rébs’]l?mem ately check the level of

LT Rt o P Tl i
hlg}{e? ﬁ‘l'«# §2ﬁ2 reﬁ‘&ﬁh‘tﬁ%l B rﬁ@xﬁldn@& ahé Q&d&@rﬁhﬁb@ﬁﬂv@ﬁ%ﬁ&us

el n per t use of mninal ablation energ
dlrettﬁmissdm lerget dosaigegf dmngbgmay) ba mpplmgéq fostura Jaregy eg2 3 0 ablation

This franslates to educ

for DS et SaPAIE CTRE A R LA no R Ao PP Rerve
AR RELd bP PR BIR 84BN Gliml bR éﬁ@gmlﬁyﬂiempm?dd again (Box 541)
i nvasi ve nerve conduction limitin pr oc

If thetd is mmsﬁmla@en,ébg prchqlggg psaqumpg@teg) %t{{g?r\c;és stlllt 31gnal
ﬂov%gﬁ gglethg gerlv%lh it Rldn &%glplfoglcgﬁ‘@a#ﬁ)vj 'theﬁfthe probe may be

HUEW O cost procedure
reloB&ed OBERESUZ) wnd ! Pryceadareds Stacted overagaipgBoefd3)set ti ng
often taking |l ess than one hour with | ocal anesthetic.
In contrast to prior art where surgical procedures

require stitches and | onger healing interval.s w
FIG, SHA Flow Ghortoraisusly S HhfiuHicd [UAeAvEs T atiany proBpysuch as
7716n8i7d2. vi ew of the bi - pol ar probe 610 wi th enhanced

IaSﬁ%ﬁrroggg 11%nd FrARRIEDS 1d 18] pR0Te Bl AGRIPIY quickl pATTR

e consttiction is the same as
acclithfely Bcave ftzhcétfsa"udn&l Ht and(suﬁﬁﬁutmkyl mgkémgetdd@dlooﬂﬁﬁc al

s o e it B 0 R g
Strdcmrgg]étjetryarfﬁﬂist%lcélgp%ﬁﬁ an ink or similar pen allowing the illuminated
ablation probe 371 or other ablation probe to be quickly guided to mark 755. Optionally,
non-illuminated probes may be used allowing the practitioner to simply feel for the probe
tip. For deep structures, probe 771(FIG. 8) us employed as an electronic beacon. Small
current 811, which is similar to the stimulation current but smaller, from probe tip 702 is

used to guide ablation probe 372 (FiG. 8)
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In special cases were target nerve 101 or abl ation

region 640 is in close proximty to second nerve 111
wW@ro0oski910830 bi - pol ar probes 371 or 372 (FIG BJT/USMas/e21023

an annul ar abl ati on regi on between el ectrodes 301

and/ or 302, potentially damagi ng nearby structures

Qs SHbA G- B ety By hyr 12 @l ddiggA) tu sin

t I
TP o ap st

dum)mmg aneijiagnprod®miackings 1651 Mecksd qhb@hs(l‘ét)heme isin
taneous with | aser |II

posiienbasian e g ot ke Pagueeddn “FhaOata onST PRI Hr{ el faion
curﬂeﬁ?ma RERePALLIE KifhIBAsER dﬁiﬁlﬁdd%rfﬁihgﬁolbgic@madtwm iaskmined,

iTTumnation wherein RF energy will follow this new

Auxiligmipechetipt is in flaos Depth negydwsitiotes! byergrding maeks 198 and location

d.f bl at
markgqE8 i e adg i Pty ikn 95, RER TS L6k RARRRN MG mtt in
op cAINE 536ThIIPA 3TS opdrati ROIBBBERtsRIWRE eveidtaeaKinjosss ablatior se&tch
such as skin 330 or nerves 111, Probegmllo i.mpro

410t h’ét@maﬁe/a@y stirewlptipn wey be appiedidigatly HogHbe abjaqrproBe as taught
elselvv\%ht&ﬁi, tcg%%gg%)éam a%d?ggt?ol & PPQ enér@t%? { ('FI(PMQ EeqhiotRRes,

system

mo%jolﬁtﬁddrﬂs?fbn@&bpﬂl hedrtabkes @b@dﬁamplrﬁmdl&ldo YeliSe( piesatyahiation
e rium m.n t ff
enesib e THRISBIG ol P va e ep i igolPe 80l eeibh e
Con[éap{’égggpoq%xgqglg& on gui ded hybrid bi-polar tunor

pro

ooe. Irobe nstruction is simlar to FIG 3A and 6
i electr &
HETEE T
Proﬂ@&ﬁﬁﬁﬁﬁgﬂ/ﬁ deﬁ’@@‘s ﬁigalrll hhes l@tlﬁnhﬂnn eukrent $i & fimneeiecirode 301 or
processed_augnments_t t t f
Aukio st Hrotbed ABLPR e 5O Gocis b riie B8y level
of c%ngﬁ&gpllyﬁﬁ?e?}e&gﬁ ﬁrQF@duﬁ@iQ %8@1&(\5/&% @%@ra%h sl | hﬁ)ves the probe to

y a tun aser or Sour ce(s)
the hEkt@osrﬂi))n pho vépaets conduutmm tetsi 4. fI6compeigabe p@bk(é} (Ssry«moved in

or e G A RO PR R PR B Fopar

andscné ﬁésfu‘eg pbfndridRcdlYRe ﬂ?é&@mﬂé\fsTele@{thé«lﬁl%deeré/boWIlé% 404
is very specific for the desired target 671

(Fm;h e) amdr mmtlawlscomqgms aher ipstallest probe miadprrgificpiionsiRY GUE- 4)

or ES

o OO e USRI, it BN e

probélstzﬁébrﬁ;?d'tﬁ%wft@!éelémm poiRrIysgestsensi tivity. Many
yes excited by short (Blue/ W) wavel ength [ight are

é‘?ﬁ g}e&ﬁ;ﬁ&’ aRPRSt aMirhibationS SeatiitionaeioRAEI40Y 1446 1 exr48dand

. A second application offered for
144) are shown in FIG. 10 Ablation starts with area 144, then the probe is moved to 143
and so on to 140. Alternatively, movement may be during insertion, moved laterally, in a
circular manner or other manner to enlarge the area of targeted nerve destruction. Nerve
responses may be tested after each ablation allowing the practitioner to immediately
check the level of nerve conduction. Probe position and power adjustments are made
before applying additional ablations if required. Accurate probe location tools and

methods taught herein permit use of minimal ablation energy thereby minimizing damage
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hybrid bi-polar ablation probe 610 is for |ocating /
destroying small cancer |esions. The probe addresses

W@ awedshere surgery is not practical or it daPgPUS2085/021023
due to | ocation or sub-operable size. Quantum dot or
dye tagged anti body materials 670 are injected into

the patients where it attaches to target structure_.
to narh BRGNS EHAEE (D ERAEeS harlye B A el Pacien
disdofiFh&d Tpgﬂﬁitag{ £9L &tbn p%'ﬂ,% thd Rl%'cgﬁ‘oﬁéi’ 8 WeRftodUY ipkifadny a
single t1pped nerve obe This probe may be used in
minbodl] }inetdicnnend tondnytiaf lihimgtrnecedpreeuvitle therabidies taselechind

their derivatives. The needle itself. will be v '
tempryaeEAgE R causbap e e HL hee el Sionlipdite
This$ BB bodt bfers q\k}lﬁ?ﬁ)@ﬂﬁo&@ﬁ% Ferfor@ed typidasly iy e or outpatient

acconpl i she no scarring and mninmal pain. The
settimgatfien Takingiebd thae onmbasrtveth fogaltanesthetisi dn.conteast forsior art where

. ' h h n 330, T ey
surgig Brongahngs Fvise G oaR el Seat it EERRIA kR ePLopigal of

perggﬁ@&@(ﬁvg ¥iveh)W re 734. The surface of probe 771
I's covered with direlectric 704 so the only exposed

electrical contact is surface 702 and return el ectrode
736. Exposed tip 702 will be advanced to the vicinity

f. &.arget ALY [ ' be
FI 6 SiFE 06 g e AR RSt biRe b g OF
Phstrrivetdti@nshdytisrntentistsape 20 2aught ipddped.| Probe eenstrgction 1s the

sang S 2ihi e SRS B iesrop SRt oo Bpirs 50 Fig 80
protgigi?zggﬁ}ﬁﬁﬁ%qrﬂl@ﬁinﬁﬁt\f@ NeRikidal ﬁb&gﬁ 16981691 taye ilthimiduged by a high

sue under the X mark 5 and abl ati on/ nerve
intedeisy lasgrtsourceas descri bed el sewhere may be perforned.
FIG 7A Side view of auxiliary dual-tipped nerve o
pr olespediadasdsivpgre tarpetoieeveINA arfablation segicreH is dnelpse proximity

to ST Yo O AHAGIAL B30I grates S of 7 FEGE 3 B2fte JGomuter
abhgc%xrrtzglgn blftvdefl %1eg{rf§gévsvm%@/@bgdz,w&mmmﬁaamgeng@m@d a

I stance ( N -mmapart (730). The shaft
strusturesuth @s diher nerwei 1 17With probo 1t wdhoAesiedpesitien.aser 608

' | at 70 i | t he, const [LCt j J
oy 3 e e i B9 PR RIRLRYRL AR ot B0
trat{éﬁﬁﬁling hERintensifPMEsTaiEhvid ibnidbdte@idn 640 it ilhmbiated by Fiben(® 690.
703. Electric generator 732 provides current to t

h
Sinprgheasisyrith loswalisrioation BE enetey A 15 delyesnd o seioich 4 and

rom,701.,a a . . I
e e
whéteBERF Bn@rgphell dsftshthiesily erdatdd, pathar Resyeftecifie regions may

printed on needle shaffs. D el ectr{c i nsul at | ng .
be selected for ablation. By permitting operation at a lower power, enetgy 18

concentrated where it is needed and eliminates or reduces damage to nearby structures
such as skin 330 or nerves 111. Probe 610 improves on the already very precise ablation
taught in FIG. 3 with the addition of a low power laser (or other type light source) and
fiber delivery system. In the disclosed embodiment a diode pumped Nd:YAG
(Neodymium Doped Yttrium Aluminum Garnet) laser is offered as an example and not a

limitation.
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sl eeves 703 and 706 isolate the needl e shaft current
fromnmnuscle |ayer 710. Current applied via generator
wQ 3Bemod70ul at es the nerve directly whil e avoi dPemUS2005/021023
nmuscl e 710. Smal |l er probe tips with smaller current
permts accurately locating small structures. Probes
702 and 701 are very snmall gage needles simlar in
size to conmon acupuncture needles, thus permtting
FIC. SREBIRAi8K APihB FlovdstdhcBemisiih pdided diybad bi-pslaegiongrobe.
and insertion _force. Sharp probes, are inserted tt;llru .
Probe RBerugtian i mwilar todller B4) and fowitk dielssiic R0 Sgybeddpd with a
actdti t : t kin
proFL RS B30, B3R RIIRImAIn 0AaRY 1RaBhe! These
enhahdedtsiyioms ap pasesbdmemantS the velediavetna(uied & préBpuslOdgsslosed
the desired site of ablation js located,, B ablati _—
propyi () G2 0R1 are Iyminsieg B BL RRGY BB e §08 ghich s
S ] fidfor
typlEgly Rl Or BB SOl AP 608 (TG Blfited Mot
tagdetBmirker(s) 670 i8 &%) disnlobe anbodumane whers atunibly Bser iFe@plapd.

The opserved intensi 765 fr i1l um nation urce. .
R R Y OV R
markdt §7¢IHIPiSeRf QREfiE Yo R HRRel drSet’e] Che AGEkETALLIS t}(;pically a

ocating of target structures wth mniml pain an

protai spegificantigemeanbinedywith pdlosescen nppskeni tIiemeuelgroboner

... .ablation enerqgy ther.eby m.nimzin

iy o fretrrcivo & UG DerbE o ARER P nABRR system

sen@i%i@ﬁﬁdMa%{\MyéJb@msd by gHort (Biy/B V) alvelength ligtixareitanymitted
probes 771 and 772 é,FIG 7 and 7/A) are Hsed_to_

poaglycin tiasust byt prsceasily delivgeed bytfinge 99 A socondppplicatipy pifered for

hol.ds a fi ' .e 7 L
5 MORoRTEALED P, 1Ry 8 Pk T
probe agdraéses cabdPwheresingesy ia nsnmhtticalior ie dangewous lige to location or

auxi | i ary probe via conductor, 734 and returp_ conduct qr.
subregsTalesive QRAteRedt PEe traged anibodiipials 679 ALk tedinto

the%gaﬁse gvrﬁelierl?ﬁfaﬁ:ﬁ& th MY erSuBu 12 Bh B spk8, éaﬁ?’&gﬁﬁé(s) may be

target nerve~101. D electric insulatin
locsted aesed @dd irsatbdt es needl e shaft from nuscle | ayer
710. Current is applied via generator 732 thereby
stimul ating the nerve directly while avoi ding nuscl es

.Prior art.probe i t hout insulating sleeve 704
FI(Q?IO Wi e %%Uﬁﬂ{%%m@pygpgﬁ%e% rgﬁé si mul t aneousl vy,
MEkhioBe BRK \be uddilinandjuauhserite aiy yf the kiergpentic pebes 371 and

location difficult. Auxiliary probe 771 and 772
thejsrdsuiaieves ae Aerdla isefurilibeyeioling 8 NSHEE SYGh & artpeypuncture
I I R t i .
onk 3884 BY ISR, PILRBRAREHIRS B B s with o
scapfibendIihias] pairs Eeuprobd Tt wilk e lnsertpdiic Kieyviginityl efithedarget

o bong B B BT R G358, Rt
connected to generator 732 via wire 734. The surface of probe 771 is covered with
dielectric 704 so the only exposed electrical contact is surface 702 and return electrode
736. Exposed tip 702 will be advanced to the vicinity of target 101 and test stimulation
current will be applied. Appropriate physiclogical reaction will be observed and when the

tip 702 is properly located, depth will be noted via observing marks 765. External mark
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the probe tip. For deep structures, probe 771 may al so

be enpl oyed as an el ectroni c beacon; small current 811
w@ edveobw7od be [ ower intensity and different frpOT/UR®05/021023

stinmulating current) fromprobe tip 702 is used to

gui de abl ati on probe 372. Anplifier 430 (FIG 4)

detects current _fromtjp .electr 301, for readi d
755 arashesapaliod [yt i PBHOB e &y | mi b U 465 Bikst 9o B2

LS &6 kng sisRtiorPdelvd d@pructi
pro%ﬁnggfo ?glc?g% %%tl{‘%%‘g\"/’?{% t%fgggér%{ ?psg?gl hor(i)zont ally c1120(;12aS

desaivad ieledtbgt magoe peefoamede to auxiliary probe 702
changes current 810 inversely proportional to
di stance. Detected signal current 811 isolated and
buffered by anplifier 430, is neasured and the current
FIG $AdERIBNaYLEf hukilsdrBha-thped gemplpréied for rapid
readi ng. In addition,

dback, | i.ch th
e et e o Teetbeck, I e e
elec?ré)dg ?%d\/ ?’%e. ?}%bé Ratg/ ﬁnﬁ%@&oﬁ’d&?‘t%'fﬁfehe%l@@ &0b bix 762 in the

O mnimze or I'mnate the practitioner
disdhaed 8gbbdimeanthanaayspided mshor diseadt &, fewhum) awsi apait{(@39)n The
accurate prob

| .. Vari.abl e. f. i t1.ch
shafy f corigith ePeglecolis Srersk Wb PTestiin I gHob e Al e
con%g/ﬁlcgi%g gE gfro%ﬁ gzi‘ Aol Bhe 4Rt ofthe sdcone conduifle MiEilet7d is

FIG "4 and 1) provides a pleasant and
covared wvitht dielowtin dubutatoraletwe 703 pElsbisicigeneratps 82 provides current to

Si nul t; | LI upl nat ce. 4 ' .
the pypbas e PTG 254 By T Serd SHE ) PopL Ty p S Yie
electidfe E’ l@@.SEQg@ BERMHand (€139 iP@EFh 08t folteadbrtae thidl prubes. Toaide in

qui ckly and accuracy gui de abl ation probe 372into. . .
propodipth measusement amaikaisi 10aeroprised anaesiafigiy Diplgetric insulating

ui . Jhe .aydi g _a [ l.. Al
sleqfs, A ol 88t Rl R P TR L BSCRL Current
appli6@bialdeiBrafr OBE siphalaaseid ndreedibady vdiileesoiling muscle 710.
practitioner confjdence that the s ftem 1S wWo 1ki n
Smaltsr mézhe|tgpssf@thféwéhé°‘éfmt@8ﬁ%ﬁﬂ%%é YolRCRHS § isé%f{g‘é“ es.
procedure. Accurate probe |ocation permts use of
Broties @02 ek Oyarg yeivninadhgage ineerlesaimilay i9isivg 10 SPRBENt o

-t t ur. i baa. it i
SR o0 S il e D RE bl ol TSR,
ble&diRE hh@irbrtiaaryrce Biapipdotestatd ingerive vriokin 3300nd nmsele layer(s)

energy pulse wdth, m)dui ated (or PWV, si us&led .920{;‘ or
710casagérse 10h The pragiiiqqer Jocgiss & geryed QLo §epyuLpge may

v TSI RR Bty RGN o o o). One
the dbdiRiisita op aisiatbetuis docatedy ablationyprobe(R)e6! O(FHG a3 T7md relpied
progesa(rlli‘%G?S , nllqa?rvb% iﬁé:e%‘é& %tngéxysk{noﬁ%t, ﬁﬁn&i&a{tg& fus by tip 305, They are
visible through skin (via illumination 448 from tip 305) and are guided to mark 755
(FIG. 8). The observed intensity 765 from illumination source 305 is used as an
estimator of measured depth 765. This simple probe system permits rapid, accurate
locating of target structures with minimal pain and injury. Accurate target location

permits use of lower ablation energy thereby minimizing damage to nearby structures.
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structure 101 and subsequently marked target |ocations

140 to 144. Shallow structures are marked typically
WOwRak/0097ks pen (755) allowing illum nated abl at POTTURIIOHE21023

371, 372 or equivalent to be quickly guided to that

poi nt. For deep structures, probe 771 is enployed as

Iet oni ¢ eao rrent, 811 rom
FIG o5 Side et o B S Gl a R rafatfe i R MR RIARER D P
th@lheﬁy pAYeaTT DEnDTTOEI8T 2 ahd 7TANseruseditd dvcurasdty R)C%Qarget
and nuscle layer(s) 710 near nerve_ 101. Il lum pation
strugge d81.4B®bp é(?;lﬁne@s Briae crrdustes needleqifi2dhatyhag gghaft covered with

dleﬁg&férlﬁ's@fatgf?qite Elgétﬁgg&?ezﬁg ?34%) E?&I% Qﬂalp&ﬂp £ 3 the! aﬂ%ﬂary

poSIt m na on pr o € as seen
proby viarcaatudto0Tsdrand tetuiscandecton®35aria agaiintalamalie d86leThasharp
depth estipatio

awpligy grabe ih Pyt ngaghemﬁ]%vﬁygr@ fi nesigateshigres 101
DidlQY 1;4 i 19@&%%&@%@;0@3 e%HPe%hé{f??roﬂfﬁﬁédlé i 89710, Current is

con nce systemis working correctly so s/he can
apptied vergenatacor 982 teetyedtinuddtgphonave dizect owhitetvoiging bescles
erm 1s use o

710, S g fost g B ER E 04 SHne B th L appyq angymuscle

31nﬁﬁgneroﬁ§¥cﬂn8§ﬂﬁ§§ér{/@ 901 hdEsuBfduBly BiMtingn&SRMQEbA difficult.
Regi on 203 shows the general shape of the ablation

il g;ﬂ%ﬁ)%be%'f 'aﬁ(?Zﬁ gfbv%%]a mdthBd i O%uél% ngtailegér}]lgf‘&g of Beep

oximty rget nerve
tarm meuumlniey thhluw ssicomesarre typially emrled witicakipeeadllowing
and abl atjo tensjty/ enerqgy a
ﬂlugwé%atffb Hlgionipipes w0 arits sy Relsd B EURkY BEl @k 955
n I 1s fi

?@r{diﬂro ‘I?llzdiiﬁﬁlilmmdféd’ gr’oBQ Rhy 96‘@6@2)‘3\/2@@&@&?#;{(&& ngg usﬁﬁd@g é‘eels or
the povtee tipr Hozslsep gicones, pmble 71 oy siserteenployedasaa elegronic

t hen the pr 143 and, so
beagifmel G R L iR s lave RSy Sk dat BPm ba o

stintiflatifideurhBTront PRDRHIPCAOR L ¥ee ko EEiE BblpgsH prott B2 .aliiplifier
nmoti ons, thus further increasi n%ft he areas of abl ation

4301 Go d) AetpesnewTant fionetipe e@wﬂqﬁ@ waewbes arherplar Bby on
corflofPRH: Paus 'pf%beé‘@ilf G0 g ol BeShtBy ich Lt from
ele@fude @0l MM @i frebé tiy 801 anganadllyt1262 ard irsdepth Ted seddtion to
i prabs N2 sbineer GHvem BHAA e R aRaH b o isgos. Detected
mgn‘gfrfg gxgél t78%!l Yso‘faﬁ&f%ﬁ'xd &h 5 ke&’ggcﬁﬁ}gﬁ’f?er 9804y fehQRed Wd t'ﬁ@ Whrrent is

renova I oner receives | mediate
disflewdihacimpls bangrapteSufrr rapid cdinge lnbdditio audivHesdbatlnon
whigé gli?ete tlogg %: rE1I t ?ﬁ? hﬁ Elto?qergllt}f e I%Pg%j ESE%%Q "ot ec%t%xn/a légtt ih Mation

to auxiliary probe tip 702 is provided to minimize or eliminate the practitioner having to

look away from the needle, thus assisting in accurate probe placement. Variable
frequency/pitch and volume audio signal are proportional to sensed current 811 that is
generated by 452. The tone signal emitted by speaker 451 (FIG. 4 and 1) provides a
pleasant and accurate method to aide in probe placement. Simultaneously, illumination
source 408 is modulated by amplifier 456 to blink at a rate proportional to the sensed

current. This permits the practitioner to quickly and accuracy guide ablation probe 372
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FIG 11-11A Controller and probe data base structure

Controller 101 maintains | ocal probe 1460, patient
wQa2@86/00ensl procedure 1410 databases. Al wor k PODES1965/021023

to insure correct probes and settings are used for the

desired procedure. Automatically verifying that the
_attached probe, mat.ches sgl ected procedu an . .
mto\peﬁl_ﬁlpwﬁ@gaﬂewéméu%eﬁwﬂg%ﬁ? Houtlgiles b e %““gl%fi‘dd“wal aides
also%&%c%%e ;%ra&ﬁﬁ)n‘épmr‘aﬂﬁ@fehﬁﬁhgoﬁmé{s Thho N pdal-Fige pzetst

probes. ‘Automati c probe inventory control quickly and
placamenirfatdayk bivanthearactiticocrapnfidenceshat the tstenhis visirking ggrrectly

system FIG 11 - Procedure Parangter. e( : e e
s0 HEpe Ao STFPBA ST rSE R Ao ate e Boign gormits use
of nifiineA bierk @uﬁ%ﬁl&%@ nagRdEne dimage 1d win-thétOstrfotures and

exanpl e EMPCRARY NERVE CON | ON' 141 1, "SMALL
reduBidIRaliGtime 400 patiend disspfart. NERVE ABLATE" 1413 are a

few of the choices. Each procedure has a uni que
procedure code 1416 to be used in the billing system

P . t 1417 1i.
FIGL S, KT pabey 0gn R R hE FHRRRERA 0T e
PbRbEéR gy RRROk Rt thodifated (o ORWBMY emisé B0 24nfdr pergelation is also

range paranmeter 1417 are listed ig pa'r:‘%\ ters ag_jglg' {
well/inawn toeelestrotsargesn b Vagationsof gut folIRWRP BY coagulatigy are also
well LoENOrY 331 (FIG 1, 3 and 4) and conpared to |ist
. "The total power paranmeter 1418 is the maximum
energy that the system may deliver for this procedure
and is determ ned by the procedure code, probe being

FIGU 36 KiaadhesafftwenBy paidadeblatisn prbcedee par amet ers may be

N
11,0 S BARGEA adabaht u  1t Spndn

are mahleaddypicalty wishiinkdzent (763 abloyvieg illuiinatechahlatiqn 1gbe#tl, 372 or |

th ower anplif.i.er. i Xi n ' :
cquintieet e 80 i bR 1 RO BlichRe BEBEFR s erpployed
as dMctBhRGehddnOBRAI Bl &t 81 Biandpiobe fip J0R thursed to guidd dsl@ridnsprobe
doubl ed and added to current RTC 482 then witten to

37msceghin®¥y 831 (in FIG 1). . FIG 11& 11A - Probe
Usage Authorization Database 1460 From touch screen
AbatioRlp@bel372ris inspried thew slin 33@ and suscle yads) T1gear nerve 101.
rocedure fr list 1410. Probe. ' .
g} Bt i e BBt R SR Tt
44811 RicANRobe3 RARRASIsRIdNY IThurhiktien 488Foffbltiod prate as seen by

control" unit 101. Once connect ed, .
practitioner 775 is used as an additional aide in depth estimation. Selectable nerve
simulation current 811 aids nerve 101 location within region 1204. This novel probe
placement system gives practitioner confidence system is working correctly so s/he can
concentrate on the delicate procedure. Accurate probe location permits use of minimal .
energy during ablation, minimizing damage to non-target structures and reducing healing

time and patient discomfort.

Region 1203 shows the general shape of the ablation region for conical tip 301. Tip

301 is positioned in close proximity to target nerve 101. Ablation generally requires one
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controller 401 (FIG 4) reads the stored tine register
fromID nenory nodule 331 (FIG 1). If start tinme 1487
wo e@d/odwozero (factory default), current real PCTES2005/021023
clock 482 (FIG 4) is witten to database 1460 in the
start tine field 1467, 1430 and 1435. Simultaneously,
twice the standard procedure tjne 1420.paraneter |
or a gerirspiileraliaed abipions dNVW“SPrtaéﬁl HH?UPP erasg%?egtﬁr&y aﬁiﬁ%\yl the
Serl | fosiPlgAREmsicaks, tinme 1487 reads (331)
pmhcgr?f?%ac}cg?@teéggghgl(%g cgﬁpar ed to real tinme clock 482.
L areater than ¢ | | 4 448 GRAUAg; RiviRARkre
é{é‘feeat?%g’dmﬂ?%}e%sqaﬁ? g{%ﬁgg?lﬁg?ﬁﬁ?g&t he control | er ‘
couldl R hérelon sPFeptdrst iAGREIon wiakts diithpiresy 1 46 Chenspepiobe isBaved to

and fl ashing probe il]um nation 608 of previousl
143 pnd e on te tHE spmietsebin _abl%orbs(ﬁopgldtaq TREI at%é DrQERSS t%{ 44 Also,

ragtl Ll ' hideSsifd RGr@R&f
the PiaBilorkh PRES pESTR) e AR AREY B ieRRY
ablagiddliahd Fél&iandtﬁieaiflther |gesddia) Beswotreeack pblatiomprasadurs §4@ (FIG.
and rel ated  dat abase operatj.ons. 'P%Odi a{l% 301 The
5C)copmplbperp simylapen fesh GErephBl LS SIS TPl 8% 3
| & oty ey gidtaqurfeat §pf is8hown bghaoye
app%xgr%éf %;f.g&[‘)}grr?%q{fﬁ% pr oégg{drﬁlpe FIG 10), vari ou_Ss,2
Testifg aeret essposa aficnmchp eblktioreansysdhe prctu@sr g immpdigighcheck
i npedance, ,etc. .. are re scal ed p :
Teveh & ppraly Eefidustih ARFIEPY hefiis sfes‘r"és@e%“&ﬁ’tégéé‘tﬁgf"?r}%%eé%e;s
imnﬁﬁ’%& FdRRLAAES to BRIGuAty BF RaibIalbAI Tham chidrprobeLdaition
68 are recorded as well. Critjcal parameters are
adjustinerttearetaadebefire ponghicinmadditipnabablations (K s3@Ea)- ay and
analysis. On a tinme permtting or end of procedure,
data is mrrored to renovable USB 1320 nenory stick

8.. .Probhe eci fi [ anet 463 are copi ed and
FIC‘:IL\/I% ?tlt1 éné?rgmgfegggf %ﬁﬁ)‘?@a ?ﬁg?rpgtflgeus e at probe
cohtbdromeaiinthas lddal probOndeh astient hédk sodperRSiwy 141019,
1479, and 1499 are check and u‘pﬂ%at ed a .re%ui reg.forthe
databaess: sAL ek IECRIEIOUESIFE PRTest PHAPES L eRHEsAcHse

: hbRhed deRlctbd
acofLERINY PG egh R Faved junoqened et
prodatiuird &l erifgingptobeegthesticafion andypiage tripid patisbeciape
coniagpaaise Dy wathorgedBpoe KSR ProbS ffeifors BB quickly

[ j i kd¥@4hd Billi jetn. and repair.
and&é%@aﬁ%%géﬁéﬁg?@riﬁsglk perm t g%::sgﬁﬂtei nued operation

in the event of a network 1326 failure. Data is | oaded

to menory 1338 for sinple transfer to office computer
FIGL306 RrétedurelPardmetets Aoials) DashasslidyOavai | abl e USB

nmory sticks 1320 have | ta. o _
TR o hRadte el e dpappbbiasera o
For' &a8ld ‘AENPORAR WRBRVEICONBUCTIGN2 4 b, ¢EM AL FORIOR 1CC”

data encryption for secure transfer of tient _dat a.
1412, and “S %NERVE ABLATE” 1413 are a f%w o(%théJ &omes. Each procedure

has a unique procedure code 1416 to be used in the billing system. Power range

parameter 1417 is a recommended power setting via power level control 404. The
recommended probe(s) Associated with procedure 1415 and power range parameter 1417

are listed in parameters 1419. With the probe connected, the part number is read from
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Seal ed versions are available as well conpatible with
chem cal sterilization procedures. |f conputer network
wa3mé/osureh as Et hernet 802. 11 or wirel ess 802PCLIUSK2005021023
avai l able, files are mrrored to | ocal storage 1309,

renote server 1307. The renote server (typically
mai nt ai ned by equi pnent nmanuf act ure

‘5?) an be renotel
menwpyj&b(lﬂ(bdea@n@(t)ggnd cpanparesi tpdish g ”Iﬁ)@é@tla H?‘V’eéﬂ? ra .eter
1§ 5T R RS deliseR ity fe for e, R0are. ot e

dete%ﬁ-xgéd 5o uietfrodddare Bdie! goRO0hng Gedtant] eoﬁf\ﬂsthlpngmmﬁerr, sThese
fered as an_exanple. The Bir ste h§ 55’ Sugpr?er\}fﬁlobes
paramem mmabe encigifeady prdated g ebpngs o5 G 1gpn
reco iy r taleiSwith
and progeduf aﬁ'\%aetdﬁaghts)q'gr bOGerTs BEfRleS YR QIR AROY i

‘ocedure Dat abase 1430 From a touch
integiGloe 485 (1&"1@ 4! Bt potvied integrsdrecitaiiids d@mr@dgs paﬁnde\me

nanme from_prevjous dure 143
redupé@rgrsafe‘gmg@ultﬁl%tqu‘g? P&t %P%W@é‘aﬁ‘.f ct e gp rom
excabif PO Fat AR pﬁ%’f’% T e LATIEM&MOL

StanlidiFrocddacdtine dexbi rdeublag and arled e cpirent By $82iher wiliteg to
that is u ed %’[%15 he billing system Oher information
probeB¢mey 35 ers nane 1440, date 1435 is entered
to record 1433 As taught above probeappropriate for
t he procedure is connected and verified, part 1470 and
FIGSEI kA 1 AUBREE UASOALReALARM. DdthKase 1460v0i ce and Not es

practitioner _enters additional text naotes to
HebsPtomch s@g@r 49 @EFREem hand) rpmthgspﬁgﬁglegftg geiqgﬁ(groc@jiurtegreom list

141 &/a Erqbﬁs’:gi g%t\x/fgﬁ t?t(lﬁ)ﬁls"ﬁﬁ A Pg?fp%iﬂs QJleJtécﬁﬂérﬁrré&Htﬁéhded list

erm orary per manent
14198hY & @RRSHYST ViQBabla B34 (EIG dinto aammm1 umit we@ncego:me@ted
performed at intervals from nonth ?‘(ﬂ’ Hgears a

coniaplisnch 1 (FEG. f)eedsithe BaregSinropisisy BREp Rl 331 (FIG.
1). ;tf g%ry n‘nfaggﬁﬁkéaﬁqs E&@(ﬁa%% Jahep), bates réﬁﬂﬁﬁie\bhickﬂsz (FIG. 4)

I Ng are "al so recordln geC‘IfIC settlns
is waitdn P& tatetse Mdpmrthestmmr&aﬁeld d46h 31143 gnd, B43p. r%mpkemeously,

D S S % SO
tlm%qugfs% V@‘g? vfa Cﬁeﬁ§1 BRAHB3 WL roBd andantd 8direads ()3313 nen-zero, the

rs desk. Audio files 1445 can be sent via
vahenminipaced thirkal timreariedked82% Jf gltemﬁ genicprpgiime pustvingthe

st Al Ao B0 R BRSNS i AR Rerne

display 450, speaker 451 and flashing probe 111um1nat10n 608 of previously probe used

condition. To correct the situation, the practitioner simply connects a new sterile probe
and repeats the above process. Figure 13 teaches additional detail regarding probe
verification usage and related database operations. Periodically controller 401 performs

the above verification to alert practitioner that he/she has forgotten to change probe(s).

During the procedure (F1G. 10), various parameters such as peak temperature 1473,
power 1472, impedance, etc... are read, scaled, stored and displayed. Parameters such as
procedure start 1467; end time 1468, serial number 1469, and part number 1468 are

recorded as well. Critical parameters are written to local high-speed memory 438 for
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FIG. 11 — Patient/Procedure Database 1430

From a touch screen, the practitioner selects or enters patient name from previous
procedure 1430 and creates a new record 1433. Similarly, a procedure is selected from
1410 (for example “TEMPORARY NERVE CONDUCTION” 1411, “SMALL TUMOR
1CC” 1412, and “SMALL NERVE ABLATE” 1413). Each procedure has a unique
procedure code 1416 that is used for the billing system. Other information such as

practitioners name 1440, date 1435 is entered to record 1433. As taught above probe
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networ 1326 failure. Data is loaded to memory 1338 for simple transfer to office
computer 1306 (FIG. 1) for backup. USB memory sticks 1320 have large data
capacities in the tens to hundreds of megabytes at a low cost with long retention times.
USB memory stick also support data encryption for sécure transfer of patient data.
Insuring patient is accurately billed with minimal office paper work. Probe inventory is

automatic maintained with replacement probes automatic shipped as needed.
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greater than that necessary to eliminate burning of the tissue in contact;

A single needle multiple electrode probe used in a multi-polar configuration for
Minimally Invasive Surgery comprising:
a. an inner diameter electrode made of surgical grade metal of a size and shape
dictated by the application requirement;
b. avoltage insulator that covers and creates an electrical isolation between the two
exposed electrodes; and
c. an Outer-sleeve return-electrode made of a surgical grade metal with surface area
greater than that necessary to eliminate burning of the tissue in contact;

A single needle probe as in claim #3 or #4 with a inner diameter electrode hollow such

that injections of medications, florescent dyes and the like can be made and samples of
the surrounding tissue can be taken.
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6) A single needle probe as in claims #3, #4, or #5 that communicates, to the generator,
information related to the procedure, measurements of sensors embedded within the
probe and probe specific information.

7) A single needle probe as in claim #3, #4, #5 or #6 with an electrical isolator that is
capable of illuminating the area so that placement of the probe can be facilitated;

8) A method for ablating tissues or terminating the flow of nerve impulses utilizing a single
puncture probe introduced via a Minimally Invasive surgical techniques comprising:

a. locating probe tip in close proximity to said nerve or target tissue with a needle
type probe having an exposed active area or areas on or near the distal tip, said
probe and system to generate RF energy so as to ablate, destroy tissue or render
nerve conduction through said nerves impossible on either semi permanent or
permanent basis;

b. placing said probe tip in position so that ablative energy may be selectively
delivered to target tissue thus avoiding destruction or areas and tissues that must
remain intact and not be destroyed or traumatized; and

c. delivering RF energy from a tuned RF source so as to destroy target tissues in
close proximity to electrode(s) at tip.

9) A method as in claim #7 wherein guidance between auxiliary probes and ablation probes
is provided via current signals, illumination or other means.

10) A method as in claim #7 wherein positioning involves placing tip of the probe in desired
general area using physiologic and anatomic landmarks with manual guidance.

11) A method as in claim #7 wherein precise positioning is done using illumination from tip
region of probe so operator can see exact location of tip through the skin and other
intervening structures.

12) A method as in claim #7 whereby the therapeutic probe is guided in to general area
desired and then directed precisely under surface marking by observing the location of
illumination point emanating from tip of probe.

13) A method as in claim #7 wherein auxiliary probes are inserted into vicinity of target
tissues, stimulation energy is applied from the auxiliary probes, location is determined,
and the target area is identified by marking the tissue or other means.

14) A method as in claim #7 wherein nerve, muscle, or physiologic reaction is observed by

applying stimulation currents from ablative tip(s), thus confirming proper location of tip
in relation to target tissue(s).
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