SELECTI VE NERVE STI MULATI ONFOR THE TREATMENTOF EATI NG
DI SORDERS BACKGROUNDOF THE | NVENTI ON Fi el d of the
woO pwenid7on [ 0001] The present invention gener aPCTUS2006/025064
relates to nethods and apparatus for stinulating
certain areas of the brain to treat eating disorders
by nodul ation of electrical activity of neural tissue
in the selected area of the brain. Description of
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[0004] In the human body, food intake is controlled by a complex interaction of internal and external
stimuli. It is known that the vagus nerve plays a role in mediating afferent information from the
stomach to the satiety centers of the brain, U.S. Patent No. 5,188,104 (Cyberonics, Inc.) and U.S. Patent
No. 5,263,480 (Cyberonics, Inc.) disclose methods of treating eating disorders, including bulimia, that
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stomach to the satiety centers of the brain. U S
Pat ent No. 5,188, 104 (Cyberonics, Inc.) and U. S
w@aa0e01870b. 5, 263, 480 (Cyberonics, Inc.) disclPEEUS2006/025064
nmet hods of treating eating disorders, including
bulima, that EQ 106029889 US 1incl ude sensing the
guantity of food consuned by the patient in a
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stimul ati on of subcall osal areas of the brain, such as
subgenual cingul ate area, subcallosal gyrus area,
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eating disorders fflClentIy responsive
to conventi onal §h§ﬁgﬁ%égogﬁ‘ OMARY OF THE
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The areas of the brain selected for treatment are associated with symptoms of bulimia and other eating
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disorders. More specifically, the preferred methods comprise direct or indirect stimulation of the



ot her eating disorders, particularly when certain
areas or regions of the brain are selectively
wariomoigrted. The areas of the brain sel ected fRPET/US2006/025064
treatnment are associated with synptons of bulima and
ot her eating disorders. Mre specifically, the
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[0011]t II& cériabBdf tper Eﬁk%btﬁg Rinbediments Ghe ﬁx@t&her&;beﬁﬂﬁémﬁ@at{foﬁ ignal comprises an
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st STBOR R b PG PR CPHDSTh ‘W8P eneS hcomponenis

compﬂ§es a@wo@ Blat i bariétdrs adukeimti ﬁlﬂ&iv@thsﬁ‘éljﬁ&ﬂém 8h/offhighes and duration of
gﬂ dlsorder ¥0011] In certain of f oregoi ng
stim ¥R Gbodipengs; t?%%cuieﬁ%mslﬁwqoamgmmﬂww@ higfensity level

of sti @A &RASsharer Fathi6n Blah T SdrNstEAIPRA %Bltn GHedk. aHngérQHt'eﬁsuy level
stinmul atj on conponent, wherein each of Re conponent s

stimulatiopcompgises highex clentrics] pasapgters| onfoff tinastagd éur@tm i¥pme embodiments

the acﬂt@'sﬁrﬁul%cﬁltchmp&[eﬁﬁﬁﬁﬁua{ ) du@i¥nrond doRBSméHd, dur ation of
imulation. .l n sone enbodi nents the acute stinul ation

[0012] cé‘hﬁﬁ‘i‘?é?]t"f cbmpbavelescaiber grbedimeniserias mpetiiodyalio ipludes cranial nerve
stimulftioh M SfrleQMbBMithef Ahis %[etl@li rnﬂdd@sn(( DBk ﬁRF QBinffator to an area of
stimul ati on conponent . her intensit
the indiyidpglp dpip rﬁelefaf?@ :frqoge&lehgrgwe eonsiseeg of ciisulpasubogiossl sarea, cingulate,
thalam@§)/ ﬁ?éffonEaH RESbrANG YT Ehih Qfbm, |Breh , GRP QRS & leadmg to an
acute stinulation conponent 1nc eés a duration o
aforemepfioppd argg n@h@oupm@yonldﬁh@élﬂoatom aénial heyve of the 1nd1v1dua1 (C) applying
the fidOPMRESIRI DEANSERO el 8L 50 (Hn
© crgnlg nerve sgﬁnu a?ﬂﬁ n @%hgﬁéﬁ od %%%%@ %#ﬁﬁ%?a second
predetqrmingd ¢timpletorid signal 49 ﬁ@cﬁsrmndrﬁgnmhe)r,f whestin e appligdtion of ghe first and
d f
d
secon géﬁ%r%{)se%g%g |ng({alﬁlﬁ{é&o4?fv ﬁe%%}al f‘ctlplbgbp[h?oslgrﬁf Ffs%ue fq ameho?ate the eating
disordesj nlgdesiaio, of tthest ambedimputef the ntcahd derapbutial stlumlatlerx Ssighal adomprises a
second® %&g St%gl?%gtﬁas wgmg{t] gagﬁh% gco%t crmct gtﬁ%&l&lolne%o%pggentt.o In some
stimulator to a cranial nerve of t he i ndi vidual ; (c)
applying the first predeterm ned stinulatory signal to
the first stinulator; and (g) appl yi ng a second




predeterm ned stinmulatory signal to the second
stinmul ator, wherein the application of the first and
W@ emon7s1 gnal s causes nodul ati on of neuronal BCT/US100§025064
of the neural tissue to aneliorate the eating
di sorder. In certain of these enbodinents, the second
t herapeutic stinulation signal conprises a second
acute stimul ati on conponent and a second chronic
embo%%xhﬁ% hlgis‘:—;c%ﬁ? %?I{E%Eﬁ?gﬁonoén f r?tagégggdnpmgr : S!és;rﬁgélﬁ E{b‘:ﬁ&%}ﬁg&ﬁ] gf stimulation
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[0013]t r]ﬂ%exrtal?r? erﬁﬁ&ﬁ}qglt C(!'fraﬁ réb&vestfeﬁc% cﬁltnktﬁgd %@H@S@Eordérqp%ﬁxlnﬁa and the
In certaln enbodi nents of an ove- descr nmet hod,
applicptins efathe fgstatherepeds stigulptiani sigral, semblanicerk irapgyhd tnatanesm byfthe second
therap%l!&fc Jtl!rr{uisattloﬁ Iglg‘ﬁﬁpﬁllé{’l S ﬁfn éﬁ%'aﬁ@/oxs %belfa'@fb?%?m% ihdlvidual, In
some 1 nstanceés e se herap stinmul-ation
some @M@‘F@h?ﬂtﬁltﬁeeappmaé@l bi they elg@ds) nngucam d/fcrﬂmp of gatipty in the individual. In
some gl’g%@?d&%%s, gh% S% F&? E{-Ilga O\% I ;?Srl?m Ol’-l'lﬂ 8% zétsleag £$ g(l) 1011 gfstg? 1nsuFI‘a, or a white
mattersteact leading to atmﬂlonrmﬂﬂtelmkulal In tdm&mmdmmhmdnhermktc&,d akdads chosen from

the er, g1 Rl il Bhg R P FoplorPd sy Tn some
emboctnnelas,phef sélentedodred bumpriﬁ&udl aubchlfvsalodren, @rfaodhittemnbiser tfabteleading to a

el.ected area i,s..chos the 0 consi sting of .
subealf et o S SRRt 1l e o B SRt g orton of a
Brodntane agdaawisiin uhe cihgulso okosenriosl e nkcp dohsstigl #CBedmamedea 24 and

ter

conpr.i s & supca osal area, C
Broanfif Bien 3% vos t ERHEL PR o o e e s 00 Rt Lrotmann ara
In sorﬁd‘lﬁnblﬁirmtse dleaéleaecbﬁreat BEE b inC RO 4t 3@St Bporli@ASH a Brodmann area

qg g g a Brodmann area withjn the C|%§¥Iate chosen
withing p6 R RS SOBE, E B RIS TG UoFt Igaciigta st Bredinapn, aigg, For instance, the
selectdarwfﬁﬁyrbo&fpﬁﬁt tBorbidfrdnbe c& Rk Qfd/atht Bag Jﬁ)&{&rdf a®BofBrodmann areas

to said Brodmann area. In

tte ract | eadin
s-11. I8, oo BRI (e CErO B 8t Rt Copmeh g fulamis, brainsen,

cerebellhf)] tdRigbiain, b fastdnd Alidldud thefdfin, dr BRvAAORAer a8 ezl e nucleus.
t he refrontal cortex, or a mhlte matter tract |eading

In some ertiodimepts o lifraiertod aes CORBFiSSs ASToRFReeOr masBlias perleusdsugh agthe locus

coerul ERYNTS) HaFshiS8phe BEPBN Dir Rk @AbEAdimeRE e &1&{@/ afa 1ﬁ,tlude§§1§drafasmcular
a portion of any of Brodmann areas 8-11. In stil

nuclevgt her enbodi nents, the sel ected area of the braln

[0014] C mﬁﬂcﬁwuﬁuthﬁoﬁ B%@Eelb%tedk%fe@o@%%n SemBRILd WccOlance with certain
rain, or at | east one nucleus therein, or. a white

embodfasryse i ffoseless g HROCobly o PREFEE BISTIoP 15 sprme cmbodiments, th first
stnnulﬁ&b%lﬁﬁﬁ&tagcheﬁﬁk%l dsheashe gss@rﬁﬁ? 1&‘?&@@ §@§h@?rﬂf?%5h%§m9£uon with a

é nucl eus, such as thée | ocus coerul eus
pump, d@@iiﬁlzﬂ firptaihprapeytic sEmplation %@ﬁdecmw avpiedatermined Pumpipg signal. This
metho@E&ﬁ‘prlstCé ?lﬁ% tRe QRleRt RPHL cﬁeﬁ AP Sindl{’lglg#"é‘% ain; and applying the
Chem cal I mul ation of the sel ecte area o %e Brarh
first pfedeterminedyimenping signeb foddn chemical Hiispensing assesnithp sicirethatsthephemical is
dlspen&*aoé&echg @actﬁétérbﬁﬁi c&ﬁﬁctfkotﬂe ﬂéurgl *H%su%f @fl&%g the Yx@uﬂ[)ﬁa? Qctwkt{t‘ of the neural
Sone. di ment s, first stinu r conprises
tissue eﬁh@ﬁﬁilﬁeﬂl a@ld glp?érm@dﬂ\@caagrs efrbeyyoniah attivity reffedatesnn rsemeiom of the eating
disord@OMMuni cation with a punp, and the first therapeutic
stinmul ation signal conprises a predeterm ned punpi ng
[0015] s {Coyamigll nerThstisnuiasion togetberrwithi cbasbr@mugnsmggs anipdoyed inret@dancowith still
. j Vi b
other HBSHEENES} 8 pRIAR Lnublfer LBt MBS Aty AU oppg aisoraer
For in%tmmaoaprewn@p@nmﬂﬂlgd af geatbény lmlu:las (Hgtroviding eventrallet comsprising a




di spensed by the catheter and contacts the neura
ti ssue, whereby the neuronal activity of the neura

wao e@3nes79s nodi fied and such nodi fication of nERCF/USENNG6/025064
activity alleviates a synptom of the eating disorder.
[0015] Cranial nerve stinulation together with deep
brain sensing is enployed in accordance with stil
ot her enbodi nents of the present invention for

signalt elg@g%ti&f;%ldalgoéeggk \[ﬁ g(lﬂﬂxltmﬁéﬁlgr? wltﬂgl fu@@%ﬁ% ?lgd;)gg%c]pnd electrode; (b)

I nstance a representative
couplipg thatlims wlecirade |teig emniglaleryerod thedidiyjdeal;dortonplinigehe second electrode to an

area o? M&lﬁh S Br‘mngsg tecg ﬁpﬁrtﬁet &5&1@%%1%%1%00‘%% g.fa, éu%callo(s]al area, cingulate,

communi catl on w rst a sec
thalarmaik.eureframthe cer¢lirpl @oterp | biraiy stethecef¢beldum, edng othite deatterotraats leading from an

st 031 Sl S AL PP B LB o o

electrigad latiitite dn ﬁrsdmtetdmeagasfd:llqabmm@l thd: smglcbﬂectmwl @ comparing the resulting

rea ula f.ront al
sensed(s: éeier: gxb ai c%%n}g ? pr‘ege ed eﬁ%ncag g agfbé?"l nﬁwﬁ? %ﬁl FIE Iarfd (g) determining
from ﬂmtd}r&parmmmahek &mdpp]xgatfm@ﬁtha predétammimsdelccming digagleathe (it} electrode

t | t.he . .
o P PSP IS0 LEAE B LAOSAS e o rc
activitg ebressperds ar elasvmhort ba byngitéin bf/ at hﬁmgeﬁs@ﬂﬂr ehﬁ@ttﬁﬁdﬁnbodunents the

BRREONC T TATRYL KA NI TN

nervesar ea,; and (g) determning fromthis conparison whether

th I.' ft det d el ect I I
o0, B e 1D B e Bt ienton et of
treating la@ Gidivig@dl s@fdrinY iftoyn Qf edtif dBb@b bR bra) SBIIARUSE cranial nerve
?@ ation of electrical act|V|ty correspgonds to
S@IlSlngl §/

mgthot orpiIses (@Y RBYIGAE & PRl SOmBSiRg & Bgnabeeneipier and processor

in con@fudi@tion &irhQdirbfeiMcEodd 448 aCdeddtidecREdeY @o)'c%u;ﬁ%%@ﬁé 84t electrode to a
consi stjng of vagus, hypogl ossal

craniel, fep{Pth e ARt G S0UBIRG Tirciecnid S ottidp Anass chytisipdisidual's brein

selectddITroR€ @ pBiRGcOndMtin b of Bidi R sbRIRACH:EE Eﬁ1§ul&7tf: thzhﬁmﬁ%r BreBBital cerebral
i nvention is a nethod of treating an Individ

cortex shipin slemn eerehelipr-cnd ekt AGUAiaes lradmip aaeaécpsermr@pwd area; (d) applying

a pred&briniidtidalidcRadishaClodd fkofd@icégokab %ﬁd&glatemhl%nﬁ%wm of the selected
Ises (a) providing a controller conprising

area ogmgﬁrgn (e HAPIRE Slecteprl a@iviy insthe pranipl nepieThY rﬁhecfsrtsq eémtrvdes ) epmparing
the regdéﬁr%t scRbRCEERER aBEi§ Ref QReEinfifddr Qgrfimcai @ateCQfJB{e' Mve; and (g)

first electrode fo a Cranial nerve
determyindpg fprg gigh: copparisern wqutlmghetanehog@@mfdhearr@i@termed elertmgal signal to the

second¥i@f o cahdi®a hﬁ%lé(tidﬁ%@lale@tn&f 101t3$f£] k&l hEQE the group

consi sting of insula, subcallosal area, cingulate,
[0017)¢ s peseisisncepyish cortim prbesiradsisadf the inventionhp anathast efifreating an eating

dlsord‘élegu%ﬁ’%é biFhia O\Vi@édt e?lg% chnﬁﬁgé tHe G gé Bs stup%@ag)y implanting an

af orenent i one ar ea, pre eterm
electrigal simplaon leasi hgmiag 2 prox i erslee@@ A atneuletmnrp@d@nt whenein] eftea inaplantation

the stl%%leﬂ ?!}ru@& b Ml chndhic {.tlbﬁ withl 4 e{eie%%d %ﬁ%@llo‘g& &8 er \@fuﬂt ' matter tract

sing electrical activ e Cranial
leadmgyfo tah%lbﬁallosaﬂ agdap couplie the( Iﬁr)>x1mahpai pharetlbel wes laignalr@nerator and

generaéﬁgﬁﬁgleg}lﬁzﬁ tsi;ghaﬁ %‘;Hhatﬁ(% %éﬂa& e:n%l%to%l “erar%(netgle sd ali] glgctncallé stimulates the

ctrica te of rve;
selectddr ayen temchy Crcﬂtmg ki onfogiteh eating Idaoaiplpl Immtnemmhoﬂmtehts the method

ﬁlrmeg};&%ﬂsgsr dﬁ'}% gxlgﬁgﬁ%gaﬂ g}e{eg Eavg}g %Prtog)t%} Erécf cogg{ed fo ¢ 3pump and a
dischapge Hottem(fmanfualhg n@psage of Ofhkrfhactwicacwhdrelanfie 1mplahtatlon the discharge

certain enbodi mrents of the invention, a nethod of
treating an eating 5




di sorder such as bulima is provided. The nethod
conprises the steps of: surgically inplanting an
web®entd7eal stimul ation | ead having a proxi mal PERUS2061025064

a stimulation portion, wherein after inplantation the

stimulation portion is in communication with a

sel ected subcallosal area or a white matter tract

| eading to a subcal | osal area; coupling the proxinal
poruog ﬁ)g g}e ecg{hf; rcxg lm gorrérnuwcaﬁ&?ﬁﬂ{x ng%glg&@g caélg%? %It%g ?Ie %@t‘éﬂt@&aﬁer tract
leadirighte aSduB¢nilbsak hreg tand oadrhtyngsthée purh pltcedlscthhxgesh;el ploteateuticelathrough the

sy 5t 5 PP e R M8 0 0 e e

treatu‘iglmcgd:aﬁﬁghlyorddfpl anting a catheter having a pr OXI mal end

o L BG5BT AR Tk W
eating dUréd tcainpiisos Ethgcﬂkyﬁmbhh@@mnreﬂdcm@alcsiumhaomhhmhamg d pr0x1ma1 end

R 1 35 G BER AP i v
Brodlﬂﬂﬁlx DECIA Chifling e p?bb(ﬁiialt @daif SlﬁHﬂaﬁcgfb 4 $ignap garermir,emdl geatrating an

e G S SR D HSPLDE B e

25 thérBY eding he dhtin@ didoher eﬁi deftfin @mﬁ@dﬁemts elc0Rita] stillation of Brodmann
accordance with anot her enbod] rggs.anf t he

area £ DAL OUBN LRUD I ER i Goga embodiments

electre@HiduSAiSn SEBEIdGRANN Yreh DPk&llky Mn@R128b1L 6L fidu€adkl activity in Brodmann
stinmul ation | ead havi aﬂ% trugpr oxi mal end and
&8

area  + Inggriain p@ho%?qtq Glgetr ulationsqi Bro dr“?ﬁ‘ﬂ‘ ISR 20 itesHits g anodulation of

neuro‘ﬁﬁl'a@ﬂtungtnﬁ%dﬁ%érméﬂ S in comunication with Br odnann
area 2 coupling the proximal end of the | ead to

[0019k|19ﬁ§Fa“g@ﬂ§‘F"ﬁe&S4 angRgvegisaaibad mﬁfgo%lr%?r@ewwﬁ?arheéﬁea%ﬁl surgically

nnplawllﬁé"a éa'ﬂﬁ:te? hzg)i‘@ B6NskhIRdNA rcoﬁﬂlb%rtg b PuBp bech anll!v}Jhﬁlge gortlon for infusing a
ectrical ly stinulates Brodmann area 25 there

dosagerQk phagmacasicela tvhergingafien iedntation sy diggharee B escatheter is in
mnﬁin%ﬁ&cfﬂ witl BRhmIM 25, 'aﬁcpoﬁ%(’atlﬁé REPRAD 1R hBharke theSftidinhaRetidal through

l'ation of neurodnal acti Vi ty in Brodmann area 25.

the dis¢hargsmogion oé fissdibeteingy, Br@ﬂr@@tnrar@:aa% therphyrepting the gpting disorder. In
certaifs GRSTRAMERR! gygarﬁﬁccéﬁ ida$ ib rbel'gagd*”ffbtrﬂ A @fou ngeé%gﬁﬁi of inhibitory

activity rn Brodmann area 9. In certal n enbodi nen
neuroghgsotittar @gdnistst andantagonists. @qclt@rm aeprAnsmisiar ZEenists angd QIléagPIHStS agents
o R 59,1 DU BE Lt 0T o st
neurqﬁemsné@brfandldvrelran@&wr pgsBs. t he st eps of: surgically
o, A LRSS SR T SO GAUBA | i o
treating ara eqving diverlenicineaising Wheesteris rof a fsugicalishipipdantiag a@ﬁleﬁméal stimulation
lead giv?r?%%ﬂ%m?a? I‘nggﬁh st fnﬂﬁu&?{)&'ﬁ&? He?eu{ Q&&t i G&t e Rtimulation

oper a I schar ge

pommhem@mnmmcauml vaﬁnl a sbhctgchglhgttnhd cmggbhareg@r pwhité mattas tract 1eadmg to
r re

5 S ol 0 AETBIB, 58 BELLRE Sl LRI i

an elqzdumalmg:mu Mth alte signak gdnertoe vhErepmsatdhegngl dequriabiy stimulatagthe selected

ibitory urot ra r. agoni sts and
Subgeélﬁ?lgﬁlgﬁ éStaléea’ %‘? rhslegr?@gelfﬁorroﬁtrr ansnitter agonists and

(00211 Mhageaniretided n&gﬁﬁﬁmcb Iwah certatr @aiwdintent of the eteseft irvention is a method
i nhi bit or%?11 rotr ansm(ht er gent s .t hat c{ecr eaef,e%

of repiRie Ggpn N e

lead RAV@HL NPidxinaAGBM KA a stimulation portion, wherein after nnplantatlon the stimulation




[0020] Also provided in accordance with certain
enbodi nents of the present invention is a nethod of

WO e@anisTg7 an eating di sorder conprising the stBEBEUSI06/025064
surgically inplanting an electrical stinulation |ead
having a proximal end and a stinulation portion,
wherein after inplantation the stinulation portion is
i n communi cation with a sel ected subgenual cingul ate

oD S RO B o PE8 Lo B8165: SUOIBRHPLs oo v

mattet oract leidipgab agmbeadlaisab prea; awcguga@m emaltantmg apatistes diaving al proximal end

o) BhpILP S5 R R PRSI VOB BB Sk

implaﬁtiamguﬂhaﬁfsc}argaporttdnmf dt&ycaﬁmbam nm gomlhnem@htlsm madthrthe feoRd ]subcallosal
Furt her ov

r | de e
B AT I
an eldctrizalt digigl ahh ﬂ&t sigmgl ghnsratlod ehereiorspidi ssgnmlgeld:ctre:aﬁst gpsulaés: the selected

|caII l.ant.i ng an _el.ectri tinulatjign | .
subeof5pf o SRR ity SSGiek R PR Sovef e discharge
portionhe riled Ehtl&fd'r giito itigpcioted bitenlldshlearat ornufliethatep andtj therebstreating the

.i nmuni cation with either one of the cranial nerves
eatm%cﬂsoé %ubcal | osal area, or a white matter tract |eading

[00221 dnaccwbaad Wil alfurdtes ambaiihgit ©f the yprésem| invehtidigis Provided a method of

Heatugﬁa%lzq%éq?%cgsh aq\f}f F(%‘B(H‘l gxél%(e: sﬁlﬁlgﬁe ﬁg‘gqg pl e t&x{%@%gﬁg Ral s{llmulatlon lead

havmg B@f({]i&ﬁﬂ dhd &l a stﬂfﬂilﬁ?&l %brﬁcﬁd; Gzﬁerbnﬂpft&ﬁfn@lan@ﬂort théestimulation portion is
i scharge portion of t cat ter s In co

in colyrCting DI BESOBEML % 41 B by BED o ey i rea sureially

unplahfuagq GatRRE &M proBmbliad REPIATEL peiilaff 2 alkbaaﬂge p&nb@foﬁ mfusmg a

nal generator; generati ng an ele tr| cal

I
dosaspI(R AP gHEOC G RFER SR e e an b hatie apRieR o i 44 Weter is in

comnfuinlcABBnAW RS the REle&i& BoiREhSMBLS, |PSdlte Haf@: radMading to that area; and
operating the punp to discharge the pharmaceuti cal

coupltrﬁr%gtﬁx%eraﬁ fhalegbtogorignad Hefl?’fat(trh%?n%ra't"fﬁe&ne?l cticelosignb with the

51gna§ nBfal B yIRERE 8did QAN ACcBRAIBS stMiIAE B?@)Hfrﬁﬁn ble® 05, and operating the
ereby treating the eating disorder. [0022] In

pumpate @esrcbaagﬁ:@e wharpageuticnt firueh dbendisrhargn porgipn of e spibefgiipto Brodmann

area 25”&% deRBrell FhiRE Rk ﬁgct ?eaﬁ'iﬁé RQfht Qlfea Lh&ay tﬂ%gtlr%'?he?(ﬁ%r&g
|Sor er co r|S| n he st surgl cal

e l'y
[0023} rfp|cantain sEbetiments @%g e ef the taBW[?td&@qﬂé?fl Metigdsh averigr & provided and
sensu%rd?:&hg@ﬂldlﬁﬁgl afpduals bt fithédc@n portion, wherein after

['antati on the stinulation portion is in
[00241: dm%rtﬁumnlmﬁlnnw&qf apabryerassribedamoeess, threlegtrighi nagameters ase adjusted

r
to bﬂﬁt{eﬁﬁ% ; éﬁfnﬁ e b %gﬁ!‘?%;ﬁ%na nagérg'oua%sif%h{ogm;@ggdngﬂg@to selectively
modulhites @l garighibip @p{meg ar glgrpk) isgleqtise ﬁ@asao & bigin tofprevide a therapeut1c effect.
t
For eg lﬂqgcgéé’év pcg?% Ia n L ftg tpﬁ)‘lﬂife ttﬁlale% gfﬁllﬂgsg Iefnélgdgr#né%ahuﬁﬂaéegal stimulation to
attenugfet the tniyerals adtizisy dnd sdBrctivhramms off e bdn. dhe \phiametersampye be adJusted to
t ' ; ; i N e X
T
gustaohe glathivepd, slifaptray, wickinflanreatsiygoal angem@nanmrymm@‘ém, respiratory

d n c [ I ages. B
patlmﬁag% coa%éf%aﬁit}ﬁ\gg tballo?e%é t%opaghvvgl aﬁhgeso aPogg['ﬁ&P n@ﬂ@ﬁv arrd satiety
pathvxtam cﬁlgﬂarl}h ecra:hlzﬂ cimveg eurpldattdnomapfaffeue nmodmkrmtten patbways such as
noradrenergic ert 5d er de lce tae matter tract
dFé’S(%} b‘%%m?‘iﬁ%% 8?3“3“ %‘ﬁé‘i‘ SRV IFEAP TN he di sor der .
[0023] In certain enbodi nents of any of the
above- descri bed nethods, a sensor is provided and

7



sensing occurs epidurally, subdurally, or on the
scal p. [0024] In certain enbodi nents of an
w@bwvmeisiescri bed process, the el ectrical paranetBUS2086/€25064
adjusted to bilaterally stinulate both vagus nerves,
in synchrony or asynchronously, in order to
sel ectively nodulate (e.g., inhibit, excite, or bl ock)
sel ective areas of the brain to provide a therapeutic

10025 f1h @@ftain Fe@bo&RAB! & ant RRvEEMESRA | HetRel, L&ﬁtiﬁx?_lah@d REiRVIaHR and/or
timng of bursts of electrical bilateral stimnulation

sensingoelepfiodh e & Plaralier pf slecliedes GoTAFts oF 18 &) BIOKIMY tay @gsof ghe cranial
nerveEb by @radlofime TSR Al RIRUR IR RBY ot iA@HSH € Gnd &ar_li%I nerve is preferably

beneficially nodul ate sel ective parasynpatheti i
the trigeminple AYRoglonsat, fyagus ad(Pradcceseary 88Ve. dhABENYP atay befgentacted at any point
alongd s tl%@l; er Bad hpays 'ne{uﬁfﬁﬁ{cﬂésy 0" & hidfe BFHRL Qfa¥ialherves may be

~Tanti-inflanmmatory pathways, respiratory pathways,
stimufagpd hhoglelafsd mhdihisanaytegeus bdaerpityo i . path hefband rightwagus nerves.
. < 1 y i t .
s S0 BLRODL55B S RO R e o
device et eYsteansfal trmeasuripgt Isowsing. gerordizes monitedngnibe gphysiological  activity,
. . . . r+0l : I, :
SR S L A D 0 0L B0ty o
sensingpbericdesiyifyb@diompoteodsls) dma nenys cumewd tissuie inidreftannie brain.
a | 0 ity.of .
v 050 65 RS AL 8 LR, L o v
that caprvaryi th¢ treatmant parametfy bagedvon! adaptive feamengrvelereby seudevicersenses neuronal

.. Or ai f i ndi vidual ... Th rani al_nerve is . i
st Bl by, B8, ey i 881 Bl Y ot g pper optimies
therapgic Tbs sammpllerenaw @lso Ténge therresalt wh ydvese crtblatixinemd atljusniie stimulation to

reve gﬁg&@géqg%ggg I;ngth or one of the nerve branches
P e or re o PR crani al nerves may be
[0028] S tIh aecoaiame/withdtill ahaher amboditers ofithy pegeht inviitioat a¥yeteinyfor modulating

RN S Tt
the necrahfixsies & Secand éledt@ia fr elREtrieAly @builing €hey érefialGlerve Y8 the PatiedE; a source

of elecﬁ@t?iu %%;in §§{}%p c;&trc]:gl{lﬂletr(f;t?) W&{g}%&%&gﬁa&é&%ﬁ% ?i?st and second electrode;

and a[HRYSAr0haQd eBbtrdnkts gRkIALE in befMwasatibh aiith Gt dfghal ddnbtol, Sthe system
4 referabl% cconﬁllﬁhedép_ sensing electrical activity

adaptef 4 ppE, & S SR pERs) clecrical el e eseelapuy g st pleggode, and to

apply b s@Bhd herapéulic Rlecl08 27ghnalGe ifieddrihif HRAL IR Sec@fd ddttrode, wherein the
. . apove-descri bed nmet hod enpl oy a device, equi pnment or

first a%f{/)%e?%e Chigtl LRA's a1y Moddatqneol mavapal peivighet e gewrglAisgyg. In some

embodfer B tfir3t &ignIBE oM phiSes W s € R¥ite! I tElY bisil $6MFRRnt and a first chronic
neuronal activity after stjinulation and automatically

electricaljSteapls ANt I olomer erebgdismepis i second) signdletomppiessnt segnd acute

electriéd SiEmP Yomponent GANS §e@bddhronRR1eakieA sBBATEmpdHend esul t  of
erse stinmulation and adjust the stinmulation to

d
[0029] Srﬁ\és%rrﬂn grpbodimenissef thepreasht veion Aswstemdoppdylping neural tissue in a
living B&SAiSABERed/ I iwhichithd dys@RARLRABseSIRRHLIRRle fF elbfcally coupling to the
present invention, a systemfor nodul ating neural’
neuraltfisgigi gecond dlecfrpdq fog clsetriadli cpuplipe dy b qesgialireholcGerprtiests g source of
electridityf & §i§[§a1 edrRfatdr Qa1dab Rl 'Ei'q%g}é% ?Jgdr)Mgl:lé 6t dh@ sgi'clblsd electrode; and

neéural tissue; a second el ect’rod [ ectrica
a progeapigsblersigcirenics paskags ialcompugigation with ghersignplegeneratgr, §isishdem adapted to

ly firsCh&lentiCLitfricaPsisi i d
ooy Qs ShERSChioticaP 51000 SERESRIY GONRL L, Wy o
el ectrode; and a progranmabl e el ectroni cs package in

comruni cation with the signal generator, the system
g _




adapted to apply a first therapeutic electrical signa

to the neural tissue by the first electrode, and to
wapprpiga9second t herapeutic el ectrical signal POI/UR®06/025064

cranial tissue by the second el ectrode, wherein the

first and second electrical signals cause nodul ation

of neuronal activity of the neural tissue. In sone

enbodi ments the first signal conprises a first acute

therapaltﬁ%iee&feﬁl s1g%h198 a{e &e@ﬁﬂi’ GRR0 by #rAe@nf leleSttodt! hmeeélﬁ the first and second
el ectrica nponent. I n sone enbodi nents H

electrignd sighads 1¢ gqlmteg &cqu Ig@glaaomfe@wanaé ecitvity ef the nqureé assue
[0030] S 'IQ BHairC R RENR A OP{PLQ Bﬁsél? 08805 Qrsﬁwn{:{g[)g hlgﬁﬁlEt ]pne%l Iquctivity ina

g%conponent In certa I men

voluma P tigsHe ke ainf 8 {iving perseyris povlidediwhioly cmrsaﬂ (a) a first electrode

for eleEﬂrléﬁfﬂfecohﬁH@ tb b VAiREEARRLSP 'Br nsneﬂfai) gésg«fg gb)I G ch: for electrically

systém conprises a first ectro e ectrica
couplipgips ¢rargalinstve lvé thewatieat; a SOBI‘S}@I ef elewtiaityri(ce b essiniroltbe Cfxoprlsmg a signal
generaﬁjr eé‘otugfe&%l e Céi’é&ﬂ c t?gsofn% aanﬁr @n th%l fildf ra}{c? ?éonh §ectr de and (d) a
a source o lcity; @a si ener

prograemblee@eqrgmﬁmacmwon rqomnmmca,twmrw anobontmolteh ehef cmmtouanazﬂapted to
[ e el.e 0]

apply 2 ﬁl‘éﬁg&n@ %9%%%211 ?c!; grrz]\{’?iva\%o '@‘%ﬁe Seﬁoﬁlglefeﬁé ndér %@6? sense electrical

act1v1ty toé thfy épta@mnadalptmub by theodiry eecfrodes tthet b&gﬂpﬁwbleCelectromcs package

to.th
o SYY e B A AL b e
predetegingpred Ielet:tUCil eteof i ibedin tissecs Ue clrairt diebogRenn dhesleamitl elRB€ical signal is

r . rst.and d eI trjcal nals
seectel 6 0, il be Ao RBoop” R bSRancily Pose sty and other
embodithentsn featuees atd &lsareages @ﬂﬁﬁ]apﬂ)aﬁem: ébinahd folsiagdeseition ad drawings.
the present invention a systemfor nodul ating neurona
activity in a volunme of neural tissue in the brain of

a living permmemwwNmmEqmmmmes (a) a

first, el ectraode. for .electrical I|n
o031)  E7G4 84 ARG ey SFlafoda ol eboyigfiier sBeampt contiguration
for treating e et dib@teréd Robrdiea Wit a6 enpddiieht bﬂhapxeieanmaénu&e rve

of the patient; a source of electricity; (c) a

controller conprising a signal generator coupled to
[0032] t ITEGEZ &ch Ifrlagirhérit’ary? Alis€Riod M al @nirdRr EbrlisihingAba&s ARG programmable
Jectr k%% and c%@ HIoro granmabl e el ectroni cs package
clec O{“ﬁs B%? riFhoRin a8 RhpcksHiagrn)c iR Hpootn) tisating Aeeatiom diseiflsren accordance
with arphitptiaetnt 6f tediRésyntanveh@mapeut i c el ectrical signal to

the cranial nerve by the second el ectrode, and to

sense electrical activity of the brain neural tissue

[0033] bFIG s b lsdh‘éinatﬁJ W6k aR@un JhB%H%raQﬁérﬁm@xhﬁa@nea@&%w deording to an
lﬂdggﬁ(ggh nprising a conparator for conparing t
embodieRk %ﬁ@%ﬁ?¥%ﬁ@m%ct|V|ty in the brain tissue to a
predetern1ned el ectrical state of the brain tissue. In

tain enmbodi nents the second electrical signal is
[0034] sEI%%t"é‘dBtafP smpldied istrations ehstigtolates masament sites) iniselgctesk areas of the

brain of BaiinBid? dREHER oftah SEHE: dls-BPtﬁ:§ em %%r&%&%ldf&p@ﬁ' e@%ﬁ‘nents of the -

features_and advantages w | parent fromt
presentigyqniQR: nlCH¢4ck psegien setignal rvam ofcfse bR depicHESCRIPPEFeIONve insula

stimulafibn SHE oPRAVLMES IQ03E 48 G alco}%]ala se%hgﬂ?ﬂ vflé\xf3 %{ the brain depicting
iIlustration of an el ectrod neurosti

represepipideanefrantal eniek.gingalaicothalimys and brairi stan tentreett sitey.
di sorder in accordance with an enbodi ment of the
present invention. [0032] FIG 2 is a fragnentary
illustration of a controller containing a battery and
progranmabl e el ectroni cs package (shown as a bl ock
diagram), for use in treating an eating disorder in
accor dance 9



wi th an enbodi ment of the present invention. [0033]

FIG 3 is a schematic bl ock diagram showi ng a chem cal
wa@riomolgrdT on assenbly according to an enbodi neEPCT/U820061625064

present invention. [0034] FIGS. 4A-B are sinplified

illustrations of stinulator placenent sites in

sel ected areas of the brain of a patient for treatnent

of an eating disorder, in accordance with certain

[0035] ;@#j § e nt %:;.%cgnna% a§ Fgévﬁ&’? l%tﬁ&%%&lal & dfg%:ﬁ {lﬂ/i\a §1§na? generator of FIG.

1 usefud pbeshnf;&tg vedevhmtsprransdrs wiildet sigmal sdeveopsl hyh dlebmalah ,generator for
ronal he brain
seolicHfh g P srosng R o R ek SRR bretdnbhlioh 17 OL LD

t hal anmus and brain stemtreat ment sites.[0035] FIG 5

waverar i RESERIPLGY of itk bR st iiiforys,

[0036p|B£ﬁ1ﬁty61@g rel evant paraneters of the signal devel oped

naj enerato for cation to e nerve .
o0 Eoite D, RN DR O DRORFS Bl eI EE FREd o anorexia
nervoﬁEEﬂlrﬁEBe@&;SCﬂd%Tﬂg@\daﬂé didleRABERBEhrkB2El BEMESme distuptions in
[0036] Definiti o}r; ﬁ?&% ?145 "Eating disorder" refers to
eatmgeﬁ’?Q“lﬁ?ns%\a‘&i‘e&U‘b"eb ody b¥E¥S i ncl udi ng but not |inited
[ooss]t OARKRH Xt tE ferBS BtimbldtindTadd NEMMRGE, geﬁﬁdlbblleﬂa@&) ®BUrNGf a signal,
di sor der . The are characteri zed

b
stimufys, <o {FRRYLLST R neifel Sy Ay afpeing pepRaL a ity teff NG s (- 2 volume of

neuraMBis@ tn BE bEdrZ 6r a h&OSBIThAsfraes 66l sk s@mfllatidnNéh hedkdhal activity is termed
"stinulati n%" and "stinulator"” generally refer to
&

"modglagqnydioyeyi Tor Sk, the e sigulagpe” japgh padulatige.n axft wriants thereo,

are sdnheBifild€ uie@rmté‘tfcﬁﬁl%&dbﬁghéi‘ﬁh' I PRALFAE bif ¥ty OF iR MEHI @ the neural tissue
tissue (e a volume of neural tissue in the brain

may heexgitajagy glgyhlbqq% andr paycRotetiate aqute andiopiopgiterg shagges in neuronal activity.

For eXpI R efRGilde Vidmilding t &r"HFoQulat[Hgd H'néﬁrthﬁsue n’i% i«h@fxsefdhé or more of
sinplicity, the terms "stinulafing ul ating

the follpying gffpcgqqt @ ehepgesdp neusgl dissye %ﬁtﬁ@san@gg@ potential (b1-d1rect10na1 or uni-
duectioﬂﬁl? f(Gﬂ%%@H oy th@ﬁ&foH of 1di®n pbtfels @idog&loby & %te?ﬁallgr R@mulated) or

the neural tissue may be excrtatory
blockinahthb |cor@1u9t1@n@f REBIPN Roteatinly ﬁtyeera@lm@gaﬁrdm}ml?%hl@cm)n{c) affecting
chang%?qg%ﬁro& %ﬁi&/ﬁ&ﬁ%m&ﬁﬁa‘to\f' Irebéasel:élr uﬁélém?&,% tofsh%at% fi&€ tchannels or
stlrru ng’ ating" a neural tisSue may
synapsesrihidhgan bm@wttattorbromblbmry pmf afbdickipgingigre efnfl édrobangesin neuro-plasticity
tissue to initiate an action
orne&@%’%en?sfog*b%ngsféﬁfr ectional or uni directional), (b)
[0039] nHpesp biagnstigfulation dIRS) eaferpfo ctm@ctuommdpmt @pplication of a sfimulus to an area
no, I k al R eutical
withi SRCREE Csn i BliGH o QU Bheldo 36 oG b fhalrhBetica, o
magnet@ dndgnaynbebdppli¢d dirgpily Qlci)ndledcmem ihm gelu‘hiamg@sofuthﬁ brain. Snmlarly, deep
. neur e L&
brin U B0 T e o RO LA R B HRAR R by
[0040]exE<brtea$eoofyreferembﬂ Berawiplynegye sofnuhltlbrh"os lkomefinmea trefemed t@rigrein simply as
N ) changes in neuro-plasticity or neurogenesis of
‘ain tissue. [0039] "Deep brain stinulation" (DBS)

[00411 eTler ®rho "abupled t"canples.ideoupletl,” apd|"capting refef taeigter mgfiress or direct
electr (le nac ea wi thin the brain. Such stinulation may be

SO chem cal (e.g., drug or pharmaceutical),
[00420r "Predetermmed electrical signal" refers to an electrical pulse, or pattern of electrical pulses,

having defined parameters such as pulse current, pulse width, frequency, on-time and off-time.
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magneti c and may be applied directly or indirectly to

the neural tissue of the brain. Simlarly, deep brain
waengimyrefers to the detection of an el ectriPel/US2006/025064

chem cal signal fromw thin the brain. [0040] For ease

of reference, "cranial nerve stinulation" is sonetines

referred to herein sinply as "VNS"). [0041] The terns

"“couple,"” "couples," "coupled,” and "coupling" refer
ta I
[0043] g%ﬁyj" eljs &ei %1 [ée(r%friﬁﬁ%&{ dsuﬂ” c([aegﬁ ?fgdé &g I'ixg%g] a ﬁ& r és%x?cgacgnof desire to

cmmnméemmgomhhbpum§Qlﬁomwﬂaxnﬁhmlof eIectrlcaI pulses,
ha‘ Sugh chiethidaf i
[0044] g‘,{h i ‘fs eu'nﬁlgﬁ%@%@n 1% cal %%Ig Be?%_tfghn%re[ ieaf Qhug R Phdfaceutical
agents dﬁﬁihleebﬁléhmudlag aemmah aétﬂ'ﬁjl fimg nexfve ou frf Iileluiaé tissye efposed to such agent.
| et inta unplea ac desi.re tq .
Branglet o it BRI ond b PSR R ieP LB, BRGARA, By
antagc{nﬂ;ﬂ%d@ents(ﬂme hacezabes Shd lavdl af anihlbatmy ﬂeuﬂm&msnwer,aagmnt that decrease the

to either c armaceuti ca
Jevel 053% ﬁ’fcétatga’ﬂlﬁ%ﬁo‘emgfmqgf aﬁﬁog?l aﬂed&ﬁte%argg% activity in a
nerve or in neural tissue exposed to such agent .
D Exanpl es of such agents are inhibitory
escriplifPot r ansmi tter agoni sts, excitatory neurotransmitter
[0045 R IR giaingds propgenthat hdvedl dinagitrg asfetie thivin li@robled ofithaatiety and with

nh| it urotransm.tter ents that decrease
symplop e B PR B PISGr ORI {08 In CEFGor o oF e brain thr
have ABEGdeh Phdvibudlg eeﬁaate@emrdapstan@ﬂ or pIRNEn EEh eating \mfdéfss These areas

. r pose t ha circ of the brain | ved )

includg {8 G4 esrlfac ﬂﬁsaf et gt oS, rﬁrrirJ 2, ety Fﬂ%ﬁ"’ brain ster,

cerebElRin, NHEld GHHHE ITakRES trﬁd@smbﬁdiﬁ% td 8! afdidinenored kel ¢t 1Br£BfodBann area or
the brain that have_ not been previously correl ated

nucley threton JIgte s gre balipvedita pemaprise iodes i i nafralrigeiny that relate to the

manifEHRER ReRRE disddetsdmdtiie beBoHutiedst BE R sek Sbsence or degree of
ci ngul ate, thal anus Erefrontal cerebral cortex, brain

an ealipg disordery a5y Mghduah liikirlse PRepesedrthat sepsing ofeneHTony acivity may be

empl@Rd &f QhRARih Wah @bdala8éh Gond & AorBoOHPRAREaA6ARe BHhin to adapt or modify
nucl eus therein. Those areas are believed to conprise

stimulpgere Barpmeterh f f Beireatimuafien; systeln e 4@ optimizg & therpeuis treatment regimen

for tré'ﬁﬁgg IERkidkh Batféﬁt‘seéafu'l%:&ﬂso%e% orders, and may be
ulated to affect t resence, absence or degree of

Deep Brpie Stimmlatign §oBYSystem for Erdatyogng ofiEating Disorflersal so
[0046] P rﬁé?é}ﬁﬁéjtotﬂ? 1ty GOSbRehulior @fsltgn? EY sh@r% %Y é&rﬁgﬁ'@c}’ foP Geating bulimia or

nmpl oyed in conjunctlon 'at1 on of "one or nore
anoﬂlq;featrrrgcls@erdar ba@patént BHéshpwva mpha@toedmpx byonodwinting the electrical activity of
4o gt 4 { Y Ky§Bh 1 It

it LA L PRRALATES sl M L Y ARE) A 1 gy

mcludpt’r @htlﬁaﬁrg orgnimmaitapled stdrhulpian ideviee éstismtatany 36l prsferhbly. ameeéqﬁtrode in
S f r t

comm g%f}% er SﬂFUJ[ %ﬁgé} %@%gr ?ﬁ c'fo?lﬁ%l Héva ?c%hﬁrafé}) (f(f) 1%9 ﬂr&ﬁwmg the

stimulpferyrséggmlismul at or system 1 is shomn as conflgured for

tr t i i . 1N .

[0047] aﬁﬂ%ﬂ%@&?ﬁg S g\?\)ﬁf} Pt{f%rgr[&g tn? gtlr&i‘z}t{;]rg? s%ﬁﬁs{) %}?[%e{tc%} rl]ﬁsotrrﬁ:teunes referred

to hereh @e sipiptyaltheadd¢cirode. Yy Ibs_fhosldlbeamé@stmdehwqyﬁ:r, thiwe stmudation of a nerve or

neurall E?s‘trxeé e %: %gagﬁ-r%ﬁl@ ag%&ic%ﬂypotr Oéﬁm?c}tall}gllrﬁleangéc%l%cgﬁ}; ‘mediated, or a

combmatlon of any or all of those modes. An electrode is designed for placing in direct contact with a

!

volume of neural brain tissue to be stimulated and/or sensed, as may be required. Alternatively, at least

one electrode is selected which is suitable for placément in proximity to the target neural tissue. For
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i ncludes at | east one inplantable stinulator device
(stimulator) 36, preferably an electrode, in

we@ewnrms7eat i on with a m croprocessor-based conP€DIUS2006/025064
device (controller) 10 for producing the stimulatory
signals. [0047] Stinulator. For ease of reference, the
stinmul ator or stinulus applicator is sonmetines
referred to herein as sinply "the electrode. " It

clectriSdl OithdlatR® i ehSERR6ler mom\sa;med fokadh didcirbad ﬁstumng&anm lead(s) 37,

nerve or neural tissue .can be electrical

and is desigred fo applying o deraifebignal o Sheseleiedared %sa}gltkw Slesficat depal generator

unit 15) Bf &n&&[@? hH ai‘lg% Eéad(%S‘W 30 agthdh t8 thelcBRESIREBiEectdR 50 of header 40.
| ectrod esigned for placing_ in direct contact

Blectrogiellppdgospblisheot S5 G120 AR gonspaisifls VaMhIS from HOWSHHTRIER ddematively,

lead(s?@’ﬂlls%[re SRRAdnd 36 legﬁyong Fﬁﬁi@d Eﬁgrodél cbl%fnn@E la @hdMictichl receiver and
east one electrode is selected IS suitable for

controplpra bk isegonfigure fosemetelyy mognleth éhe targgte tleqﬁ% Uisge t%wog&fu felemetry via an

extemﬁq{aﬁ%n%g& L ACRa lﬂé Ligadlogd &gﬂ %gﬁ’coﬁﬁl@m@aﬂy 55&5151@ froﬂa@mb@n suppliers.
o eac ectro transcrani al S)

[0048] 37Senmd The sybteni gaeiciidy atdenst qznen@planta@ saBsing élad;troglfs Bgor) 38. The

I
sensor 19 dteﬂgltqezire oﬁxﬁéa?uﬂi gﬁ(ﬁger%gén {?e?lrafl Ia@tl‘/?(& gf: %Jﬁx'vﬁ?kn%?&eg '?)2 mo usatlon through
act10n8 T);f 130 cantroBerhlt andt Iseinccommmupichigon with dlon pentiob ﬂSW@OlQ)WIa lead(s) 39.
I

Accorlc'f%%ggtgl% Iségrg efﬂ&li%’v ala?%b&{d ) %8&3%%1h§%8g s1ém o r&s%&%e & Fpreselected

triggeridg evemafronx edngsd phesiolpgiyal aﬂtlvutsl feome arogyitarnag detwatet, fiom bragsimaging data

or from é’%ﬁsm\/n%r ant Orln 1%' ?tc £ﬁ Lf S%Sss%;{gpré&g g%?liigedé\g g lﬁ‘tﬁ%ib?@seniné% electrodes and

other sansiung dbecds mpabhar agf%nsn@pl@hlotogssluiaramutaw gla Cbmmwyavallable from

I via an external transmtter. A suitable el ectrode of

OW?%W§”E ype is comercially avail able from known
[0049]S Uphtiraltes. C[eﬁﬁd B}rarﬁﬁﬁs of the Ttirauls gbmted ivg yhe avotrelkbe amtprogrammable.

| east one e _sensi ng el ectrod sensor) 38 .
SystryC mANGP 15 QR giictr DRt SoR CYMENL Rey P recording
monitéxxig tiid physiologialt dctivityy pliysidlogieal doynt phgisiblagicad Iﬂlrésil’lbldulgidy or brain state.

Addit\?epell*;{oglﬁ @%Eeg},]]?l%b‘g O%t i oeléllég rﬁ}% grnqgté%ai %a}‘ar@&rgr%aseg on a&)aptlve learning

whereﬁyi aRrddiivg };eylsestab@w@)b‘i ﬁ)}i’ﬁidl@gdc fangd aﬁérﬁﬁmﬁhnolﬁﬁlm auldmgltlcally adjusts
stimulatio Signhal .1 n.res {0 a prese

the P58 FIREPPL UEHE 1 PO S RSB I Qb5 L On O 5 g sense the

result Bf AIveredstdtl Aion and aﬂﬁtsuaé @iinulaftlbﬁ) 0 fRév@hi b aﬂWﬂeﬁ;@hﬁl&f&@p@Ee

s 2" o B B e S5 Svenins

mannd 65 inf}darfitdyd él@cﬁn&aﬁﬁl@&lbaﬂ delic&e il Fﬂ@gﬁmﬁh@m@h 150 is preferably
aranmeters are conmercially available fromkpo

capable i HEess (GO 4THICHHIFEN | EPImEBEIa W1 b RRBNE o 2pch gomprises 2

comptbr 160laha GXARY BEERhvIRY ah IRE (EEthitte dn@ frecBivEr. Mdﬁ%ﬂaﬁmfn@y comprise a
m 1 conprises an internal or ext er nal ﬁ?t em

handhespéﬁa@p@eroqpe le i3 hgftheare REqvilgr:  Wath i thgppable f empyicating with a
recelvgpﬁld%ﬂﬁuﬁéﬂﬂ cedoni@clo] ¥idt May Br0s8d @ O@iveataGM@N0bs transmit data to the
physi ol ogi cal t hr eshol d, body or brain state.
controlgifi® i onal |y, the system may be designed to vary the
[0051]t r&l%%%l p%@ﬁﬁbﬁﬁtﬁblﬁ: Raged &Qlc@('i@pédni/ﬁisése@rp[’dgﬂﬁnmable electronics
wher eby t% devi ce senses activity or phy3|ol
packagth ith geniaising asiggelj gpneraieTign Aeait eI (meRitqry 1 Gatﬂr dfs’:‘fl%mttmg control
s1gnal§ nglﬂ%ﬂn%oﬁﬂpﬁhteﬁoel%to%t arldO séh§drls), e&s Akdpia®ednd a processing unit
erﬂggm hat case, the controller can al so sense
(PIOCQSW@ 3 qucomﬁngadvm sersingloamopHoringPhytiplogie data@nd comparing it to
stinmulation to prevent an adverse patient response.
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[0050] As shown in Fig. 1, an external progranmm ng
system 150 is enployed in a conventional manner for

wo ppam7abl e el ectrical medi cal devices. EXxterP@el/US2006/025064
progranmm ng system 150 is preferably capabl e of
wireless (e.g., radio frequency) conmunication wth
the controller 10, and conprises a conputer 160 and a
wand 170 having an RF transmtter and receiver.

s SRR SRR 2 RO BRI on s

treatnfeRf PrRkMctad (a8 Gchdhaticatly lRBEAtSEN Hgt('b').t Agnsmet sduese 1i2ris also contained in

contrq(i}%g]t,é orﬁlhlte%%g%a%u{l%[]e? ;ﬁgg%sams Icg[?fe d%bgcf TS %&%?stmu?us parameters fo
the stﬂnﬂf%rrh@gein‘%@l i .ordeR & tre¥pihaidisadabe THRMhdnitbrigiedataCaan b stored digitally for

conprlses a progra e el ronlcs
futureRIPResSING R la§n‘§lsg rﬁ’a¥en§"élr‘:¥e§”é’ta frgm o “H’E}Erf”ﬁ’ier ?%H]]WP‘(‘ISC generator for
use u{ marhl_yit&ﬁ)ancl GucktRf IR Bdkdnt iREntioANd Bivtiosel ofdf leganipl, fili OIS, Pat. No.
i npl ant ed el ectr ode( séﬁand sen or(s)

> 154&6%rraé%$f}eétt% theaiepe S5 &% YieriBiarh AP leﬁwaé@g?sme figo feffpred to as a

NeurJC%@&ﬁ&ic%stlﬁﬁ@&N P Bevi®INEP Nt ttiderBR of OFbeRdhics, Inc. of Houston, Texas,
physi ol ogi ¢ data and conparing it tostored val ues,

US.Aphsel i ne val ues, reference or expected val ues and

(005210 € Ffr§dal) Qh&ﬁicﬁlu hRAEhQRStiRMIARA] Mﬂﬁﬁgﬁfﬁﬁtus@ 8f RNMBAESR electrode as
as scherfatically illustrated in Fig A power

the stymlpscepplicatipy dgyieso(SHERREONEH d?lﬁ’e%’éﬂw?lif‘-‘ém ﬁtu&'@aﬂome the target neural

tlssuerig REfANTRIY SsUACEPBRA tabthe AtrbBHuREbr bR teAFIHRLInAGE, or additionally,.
transmt stinulus paraneters to the stinulator

includesasqhpmpicgl or phasmeeshticad anplieater forrapplyingdythspeutihssimulus to the target neural
tissueRREGRI th %dqﬁ{eath@ Ak ? O?ttl%rﬁeqraﬁj ltl%'ll& % b¥el{Pdte trdt ézlfu?g d1sorder The

processing or diagnosfs. A generally suitable form of
chemjcaptimntua Réication deGbd Gy mpLdomeriseeathaten 2, quim{%?éélllr?‘hmﬁqli@lr 64 and a

pump?éztfé?‘? e@tﬁg lglgfaﬂtgﬁe gf ﬁla!s I%%thﬁ[n@%&t%le tcrdﬁx@tglt) 'aR@e){ténal ip7ump) components,

or anethgusglnaébt cﬂignlchleiehm deysesi cgwid de amlqdhblm thfsseyatﬁm (Flg 3). "The pump is in
a Vi 0. t dru b
oMot 10| REPAS RIS el r s st s b
beneﬁmadwewmploycﬁ @yben}obltoa::s néunegiTangyhiti¢do LBgOWSES P x amfagonists,  excitatory
LS. ] I eflC

neurogtaull%rr{uﬁffe)é t %g%ﬁl%% aﬁt%%c}:]ms?sﬁ cheﬁ:lﬂglg"f ﬁgﬂt rrcgeg%? Igl% level of an inhibitory
neuroghmsotittendeheascalsh élasﬁemﬂsusheaﬁqybh chtn cmcm}' owurotransmitter, and local
anesﬂ{)eil S. gn%oté t%rg)ﬁaérj?r get:résn\ss/ugtleelﬁl g) oglrﬁg terlﬂlgr ef’e%ﬂréﬂéloﬂ'iﬁe%r\% electrode or
senso€ @i the ripdim t fiewin tarraemichieddlmty (dsvwermidénr csensely st éromcouingrnal or external

d | ud
o5t e e Bl B BRI Rl s o roviaed
1nm&ﬁmmmmmﬂﬂddmmh§ target neural tissue effective to

[0053 n&u %hgf 80 é%ﬁ | %é’l d}eg%’%]t ﬁﬁ%%%ést% Z;ang gsta ! 81a or is ?rmtted and the
systempddsigadd f@ﬂmﬂxemvasﬁelﬁ Gppipiyig @ Gmignidtls stiranlcsatb hesblea:te@ﬁ,rve or neural tissue
' -filled reser

h | 64 66 .t
fom G EHEPA BT SHE A0 O ST R AR B Hatgbgpyin s feld
Accoffivblye itisBsuldibe 4pptediajed GREMOIRE flitshe motulaintcae be dedttially,enagnetically or

ch cal dell ery.device could be included in the
Chemé”ﬁﬁg] BRpaepyic éﬁm‘y @ punp is in communication with

[0054](3 (Eiﬂlraﬁb%l&rcoﬂi@gurzgﬁéﬁ gpihe ?elﬁf)stiltr{ilﬁtlblyg@fénmlb@lhﬁm ad@lestrale designed for
rugs that may be benefli ci
dural o5 E\%)ggrplaﬂw@tédjag@&ﬁq area ofthe éqqrn;;g gsstggorli)g %rf aYea instead

neurotransmtter agoni sts or antagonists, chen1ca|s
that increases the level of an inhibitory
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neurotransmtter, chemcals that decrease the |evel of

an excitatory neurotransmtter, and | ocal anesthetics.
W@t 79%8i gnal s may be transmtted to or fronP@/URN6/025064

an el ectrode on the nerve, electrode or sensor in the

brain, froma chem cal delivery device and/or sensor,

or froman internal or external nonitoring unit via

telenetry and/or thr ough si gnal s transmtted through

ot ot BOURHISE SR BB DA TS PRPED e s

applying ulecmtal Bmhlaiatloormr ﬁ)ysdnemg eledtacad bativity, @t both.i s om tted and

ons), BT, R 0% Sl UL B BBy

includes mbanoxexdnmumair asdjotr segsoy foit calqilmgﬂsedtlgm aldirexelg ne b 16ast one cranial
n thi

sti tor .(not. S [ el d.
nerve e BF (BRI BAPHona" xBHF 2 3 ol A, dllefebvely, ctecmodes
suitablei fos plecemadud)rabt poxieantobge ddfeaidior eightl wigusmaee@) incahday di@phragmatic

ocus 5 SRR RSB RS L5 005 8 S sy

stnnulaﬁmztnmoutdﬁsmgﬂecﬁdomtrode desi gned for dural or

TN MR N T T —

from ﬁi iaetnaDstexienil lﬂ@ﬁﬂ@nbg adifoltheHlREbEKd) @ﬂd/or[@blﬁsai(s)o rl“he system is capable
suhdural el ectrodes be designed for ap

Of delering SHTRIOR ok A o, G ‘h§‘?IH@meIPBéT€$ ‘il coded or patterned.

For ef@iple/icleguicr sib@iafon [OQRAdy ¢ et 0.1 lro 2500 HRS pulse w1dth 1 - 2000 micro

onfiguration of the syste al so shown in Fi t he
secon i GOt D ES oh mdy Gt TP o8 coR GRRuE B eitir the cathode ()
elecu@delogyd,sﬁtv@(+)a3[kg&&{e sensor for coupling directly or
rectly to at |east one cranial nerve, preferably

0057) h’éhetr}ewgéq%ﬁwn SYRI G isog earably vapnble of defivetip®othe farget neural tissue a

stlmulﬁ@f})/ lectfibdl efinAl Aelcdn 1Rl ﬁf‘e p%dﬁ@k&&lofno "paired-pulses, coded or
| acement on, or proximal to, the leff and/or ri %

Patte%gﬁ@nﬁét%%ef(eﬁ)‘eni% cap Betht 1R RP Fiza B w@th bc aqudnw(Oese@onds current
amphﬁln!@@ anfl RPlorRAMBEhAalh Y BHLARINEIERE! G cﬁﬁﬁﬁe?? electrode or positive
included in the system These may be stinulatin
(+) elegiedeor sensing el ectrodes. [0056] Programmabl e
[0058]0%5151%‘1 actﬂ?lﬁmﬁﬂ@a{cﬁ%tl&evﬁ'ﬁ@ ss}ség‘p?égﬂ %’ B0 viRat o po prov1de a manual
control signals are transmtte m an | nterna
activagion @rrq*PaFtIVﬁmﬂ tvgich g agsatietionovitth eontriolies t 100 dEmdyr @v@ﬂ@for manual and
autom%t‘?d"%%tﬁﬂl of i aﬁ‘t)ﬂﬁé ?ﬂydicﬁ &AIRALLE Qb &by QJ %;Q%xsclosed in 5,304,206
stimulation t can be intermttent, peri
(Cybepanisg.dng.). pldr reéfdnm msnagal agibidéeh erdeg;awat@nmé the sigpal generator is achieved
using g)ﬂ osg lh%l a%%:{eﬁe?rﬁﬁet%tok H‘% e%éé%ggfeﬁe%%?igﬁgégegﬁg tl%eim%r %urface of the
contrOélerrhosmg wnqslt@ detett light Tapmihy the phGenton th8tcontrallat impivntsite in the patient’s
0 r r I ode
body. ‘fﬁ]y dc%%‘[ @%91'3 %)%{a% 'ﬁ@lﬁ tgglé% H]ﬁ.hééf %}uéﬁcgosbire g& over the device
operatg)}astpelm extentsthgﬂwfpéymhrydewqombé e apfromialel vering to the
target neural tissue a stinulatory electrical signal
that can be intermttent, periodic, random -
Methqchdfﬂé'ebtmgla&@ﬁmgbwexﬂewr patt erned. Sti rrul ati on

[0059] rﬁgl'lleﬁfélgt{)%g a pr Cfﬁxgedl h){:&l&?ﬁpqg 11%15%1%&% C(ln er Odlx?.ng‘atxents chest in a
cavityStormad it the limpianm_g cmyéont jhstdeigh the tlhle rmuch as aahdeatRer(pu)se generator

ectro r _positive (+) elect
Woulci3 Le nnplange%. R reﬁ'esentauve (Ie(clmzent reglmen(%o assist a patient in overcoming a serious

eating disorder (e.g., repeated episodes of binge eating and purging) generally includes obtaining an
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[ 0058] Manual activation/deactivation. The system
design may be varied to provide a nmanual activation or
waele@enisrat i on switch in association with cont redT/E82000025064

Sim | ar devices for manual and automatic activation of

i mpl ant abl e nedi cal devices are known, such as are

di scl osed in 5,304,206 (Cyberonics, Inc.). For

exanpl e, manual activation or deactivation of the
sbovi 10 SEABL AN Blioh AN EY TR Tl ORERARTR dpiinatle 1o
modi dtengurmmelractviryfofi e redéterniired @tpatof nduradtisshousi ng .so as to

e | ah: t

[00601j n%ﬁelg{iqs{ hﬂé%#aﬁcgt%ﬁgyﬁ églgcet%tﬂé S g@x&t&ﬁ s %%;ca?lg %Fl%ttc? [n the brain of 2
patierprimm’pede)ﬁ tré:mmertt Iﬁ@ qmncj)te eatingalidosdes Empho171agi aﬂqmd)pnate surgical techniques

as arg(l)(F ﬁr& 811}11 g 1%'?1? sy 'tl%eskﬁﬁ)%ncﬂhe stlmu a?or 19 %laced in, or
at IC an aeterm nes
proxiiviat tlooah ota G'ﬁlhabrangthamoﬁatlsesg "Doded ird éhe nE:tﬁﬁlEle]cmEy gvhlch is correlated

il str referred.lo on of i npl ant ed . .
with ] o oef B SR SRl B Lae® PR RSy ssociated with
feelnfgcnfrmﬁhtjom ﬂlhq;anemnl antelpregensatine etirhul ptors tmphankanion tdvatigkis ry, site in the

st i P R Uy Dot R PRE R At Py e g e clusiom are

prefeasd nwtlulatigpadite e I”G)thempreﬁtﬂécb sigorRingdinta0ius skt dré@ighe subcallosal area,

cmgn.tga'ﬁ, gLFuﬂer (e egrt:og )5; et%i ﬁgﬁggfu%g? hrlg.{r}ggrll ram%t%rtnl r;agd atﬂe muclei or
Brodamahay:s - thh&ﬁtﬁlbdé&égm@umsw}ium.lhz&fef enctShadigiotddion gy of those areas

. figured and d or .prg ble to dul at
(Fig. 3 IR P75 g 2 B SRR PRt (B prelfied smolation sites.
The ﬁarﬁdeEula{ QO ifNandteaShefOi@ Gfel NBlodhedn S6as{& ¥-10 and 11, and the

aLrode catheter) I's surgically |nplanted in the
Orblt‘g‘inat BEXL FROFUNOT ORE PrBere Bf thopediedteiin alsuprefarradsites, Ehe pontine

and n@ablldgrediof 46 8ko s@'ﬁﬂb Qﬂplﬂﬂatﬂﬁ BifeRP WAL ls & description focus on
teChanueS as. are known in the art, a sm openi n IS

one heggysgherofthrbraip it phogidcbempderseqd it stpplatiop ‘18?1/3’6%965111%10 e structures

on eitREr®¥ b kidbof tRIbrah 8a1s0 bordtdifpiRERi Rintuliibn mrsérﬁﬁ? nfAy be applied to
"node" in the neural circuitry which is correlated

sites ifjonp, osYatibhamigphstes prrbmiyals certed Quisiatat th samesiypeieiat diffsrent times, and

may EOHHTRE Ehe shil€ of BfBRh: ﬁfnﬁﬁ MAYeaB @F BRStR4h Mol FreWif lifter@st as stimulation
feeling of satiety in é(Eatlent A representative

and/og $4ngiE Aies ringlyds) larrtasﬁ 1% Hmrlt £ Penfromedian Esqiquigrgopplex, hippocampus,

ventrdl Bl Vird $hal L £RIKE ﬂaﬁfa%élgﬂar%nplga Gotthe? {pBrtl@ﬁ‘ oF thé @ifamus, entirety

anterior and posterlor i nsul a and the claustrum are

of the, thelagpus.eibislamicaniciys S5 cawdelse putpmert ethee dasst igengliacomponents,
cmgula@kﬁfgg YtleP @u&'oﬁi%él fcfei, trjrﬂl@leésutbﬁég Losals, BEffBeniopontine nuclei of the
cingul ate, thalanmus, prefrontal cortex; cerebe)P
reticupgr cfbmwtlﬁn, ARdl Tplevisn sebstantizanigra ehen bidinstemo strgfues rmmhellum, internal
capsu?er %Wc%ﬂéhlg rc,ro?fﬁﬁa]n{aﬁgdc? ?? a.ﬁrgdszgtr%%] 'éagsgt 1(?@%%15{5&[@?38 Effcuit of Papez,
the ﬁBrl@ reanglieais- t@daxn@ertladdsyst@m ovhitg 1paiet ih@ﬁé,omoezh;nowx, premotor
h p r | gt S
R
ventrigplerchegion, paravastriglargegion oibed ceniral apmtousheystembitugfireo nthe penpheral
P Y reas
nervoﬁ:io %s? [\ctﬁ’re %& Rfe: _Ilﬁgﬁpog{terﬂoa{nﬁ 1%%%u§r?tg@y Ef)?e S8 cortex,

pre erred sites. I'ne an
orbitoftegfielotmstenr ategibs hmb i thebihternahgrpaie, anclens stangtwns, Waitkad striatum, the

v RS B0 859 5 B0 D, DREUS T 005 D RADRLS St
thalargin dmmtel,sélnscmgﬂzmé doitéee mtygdds,uhippocampsy, thaillay balids, the lateral

sides of the brain is also contenplated. Stinulation
and/ or sensing may be applieg to




sites in one or both hem spheres and may be carried

out in at the sane tine or at different tinmes, and may
weewpnise7 t he sane or different stimuli. AreasPOf/US1086/025064

brain that are of interest as stinulation and/or

sensing sites include, but are not limted to,

centronedi an fascicul ar conpl ex, hippocanpus, ventral

medi al Vi mthal am ¢ nucl eus, parafascicular conplex,

hypotﬁ;ll:i]ﬁis BRMbdus Ber@fud, AR dohal @ﬁﬁésnucléﬁ ﬁﬁﬁr)icl@zﬁ nhﬂ@us (PBN) nucleus of
| amus, subt hal ani ¢ nucl eusgé > caudat e, put
ulla i(

the sqlfae Py AP dheneaural veprRkisTalD L) ane reprrlosniraletal medula

(RVLS, PafQérdulidd nd1&lser ,thenl%blﬁéi%nﬁso DhtSraS KM SHSeus, the bed nucleus of the
peduncul opontine nucl éi of the reticular forhati

stria tprgginaliey cheorefronal iserten the sumsoganuckuhand Brretireis Caemmventticular organs,
ventrad Ee%hh@ﬁt%lethe GRLEREAI rﬁgﬁn ars @&ﬁ;%agﬁl and %ﬁg!&? . ext er nal

ul €, corti cospl nhal tra pyram ract, ansa
[0061]| ém][elp%q}paélsqngulaqlqnﬂg@de @ppl@pﬂp@tﬂbﬂe@@g@g@ cotipled to the signal generator of

contrdlIEO NS, OA P dGBhma@aNY LA S & ﬂ’lg ag W%ﬁéﬁ&%g%%?a%n \ﬁ%dé a catheter

matter tracts, tor cort enotor c
couplesdhg taegsk Asser SP %@CMPWWUSQ@MWY esserhbly dhunmp giao orspmunicates

with R &ﬁﬁoﬁer"’meﬂeady\%ﬁ Bb Gk rﬁeféraﬁg E&ted En'aerr he Wl io an%nolflgeﬁq controller

paraventricul ar regio rcen nervous
10, hagter¢rctheyr wpldriseche rpeted piienaly toen woplsntsl/atexterst ncumbllﬂ.fre A catheter

oy e GRS ok ILmBBLED A0S By S e gt ot
at leasp pmlqgfrmieheayl atsode |qmplo§:estl|oxae deésded.nucl e u S accunbens,

t { { .
oo 58 A DUl YT R s i o
chemicqahaptisitguin, a sehecied Iaa:moﬁshe brdirabravalenanefaleadal tlstsﬁtf,‘ pﬁjvnﬂ@ iaéckback to the

ca mam | | ar i es,
AT TN T
width, lflaglhecmmd enttime pnabﬁfbnm ] zalltoniiwiezilﬁmju(stBBl‘tl}lereHyL@'lhméﬁngfeatment of

the eat%‘?g glsﬁﬁ%lexl t%e;%red’ aarre(_:]% ?g%%}%’i‘ hgﬁ{%}%%%%i t&%/ g{gﬁ igrgsla ﬁéte?ﬂl area, cingulate,
thalamgsRViypothauray, qumm |cartexn darbiRUBmO fnidbRen AxP BialdledNd®. nuclei within

raf as | ar edncleus of the stria
tese (R TRFMELE i et Kt Pomiey i s Atpiion Fectrode may s
serve ag) a(sénsmg cleatneticl @refirtifly theQbsEIdOF Qbkdin S RlobRir@aBFidurally, subdurally,

he subst antia ni ars conpact a
or on A8 e T a LS R SHeoETHriedrclens AbiCheHonsHome device, i
placed iﬂﬂc&)ntaﬂﬂ)\kfﬂntoedl ﬁi’oﬁﬁﬁt&@&%n& 8f GO uﬁhﬁﬁn&%s bhe ThE 9886r is coupled to the
schematically shown in

ra of. contr r
control%f g 6 52 ten Clg 'ﬁ]eusg egtfaql Aniat mefve s, Prefersbly Hbe dfigeminal,
hypoglm@ﬂmagﬁs atnhﬁbr h@é@@*y nkiv8.SIhe né@e Maf BEnERld ROAY %@M&dﬁél length or
ftfx [ verr%/l@ssenbl y (punp) that communicates with
one of PARIVLIEREES 0. Leads 37,39 are preferably rout ed under

[0063] tl‘]ﬂer&ﬁﬂllcﬁnttﬁé aldfy fonPihe Hireidal Ga Eﬁt%dn%ocl&hre H&Wﬁ 'blaEJltﬁé{ physician
oul d. al so be routed externa toan inpl ant ed

selcts gorFerris SHAUHATPR SIERRS A a%ta%tﬁétlevmﬁﬁwﬂ%m GysRn Ji thi gemraty electrical
stimuli i@ Uhe dorad oft RicchRhIaRM RO hec®if R)alal PobAERES ‘iie%?xldgfp for\Yleep brain

catheter that also includes at east one el ectrode may
stimulafigneof thcselegigt apaal the patigaisi braiel. Dpreehy clHeds nimiinngrocedur, the

physiciA@leHE8h@ cHEMS 18 &QH@E\!\ILe'dtsY LR asEE% iRt AREE e‘ﬁglstagjusted to a

detect electrical or chem cal activity in a se
magnitudle ah leget glightlipbelpw aothreghsld) pfethe fpatient atwhich sidvease effects would occur.

TyplcaIBI" el s‘ﬁ‘hﬁlﬁlﬂ&? %@Q@Q If)rdig?anﬁﬁ% sﬁ&p I:l{ap h‘lhg)ratlé@ dbdd %{ E)El)%rlence significant

timulation si
advefseéﬁ%% pigibutablerte Dli)%ﬂ@@pmawudmgh Waraqomnn ylevwm;dlrammetdrs seitings may
or off-tinme) is automatically adjusted, thereby
enhanci ng treatnment of 16




the eating disorder. Preferred areas of the brain for
sensing are the insula, subcallosal area, cingulate,

wao ba7amrg] hypot hal anmus, prefrontal cortex, cePebEk1006r925064
m dbrain and brainstem the nuclei within those
regions, and white matter tracts |eading fromany said
area. A stinulation electrode may al so serve as a
sensing el ectrode. Preferably the sensing of a brain

be obRFRA floh piﬁ&@ t5‘ %Qne%P'IQ YhAkleh, &?euﬁ%ﬁxln tphshlae o mte*L%nent should be

pat ient' scal p. Al ternativel one sensli
adjusted @é@rﬁl’@% uptg a bepefigiah éﬁfe%@r&laﬂg\' iafionioturge Fosovsteald, evithi amultable safety

margiit. oﬂfeadﬁ{reré@' eﬁ“@cts Ha/dr e i¥eet] by ﬂ{r%h?lﬁpﬁ }Qghah%t 1ﬁ%@ Vil&\ time over

nerves . he sensor 1s coup e CcoO
a courgg of dmes@ﬁelzglptm@n $9 the Fivels mlpe&ftrédy drealmdatgam &r thefilsefewglays after

implar®4t®h 86 a&&%ﬂehﬂleﬁ{ek]_%?tﬂgﬂhnenp%%%eﬁgg 0, azu%{tglg ec%ve regimen. The

accessory nerve rve nay
DBS 1ggimen pedfeseily employse ﬁrgtrhermxtteomlmttctﬁl thepamed\newbrchrvchpatmg series of

pulses !:l%ﬁéhteﬁ& @ﬁm\i% gtgé s%[&ﬁg ggu[rél Q@s Oﬁé B ?olljlpﬁﬁfgﬁycef %eﬁlod in which

antation AKERC Pl aeé
no pulses| aetgsnesgipsk dbp‘l(mbéf duty mpdlatof dreses Blgamlakmg Ipyricals tofl &timGigtion and no

stunulEl?oHr ?%érhﬂﬁh r9‘?or m o?%neg% 8%?1 i“% ggi%?‘%t%f}ﬁ? gtgégl?%f}?f Ifgth of the on
time. chfelablp rabgrtmmth afegehrpmise fisoet tdaaplub netigieatet tham bisdut 00 Bitroseconds,

o o EBSLSEA SR, S RRLI %, & PLALD. DL 16, o o

descritiet electrical emt tirthipy pilramételt bﬁthp stirmgaling isigad usddFoelBB 8 kire eFely exemplary

rrent dto mtude at | east
and do r{&%cﬁ%t%e pefdaiR Otf ﬁ\p %Ig%f’refeﬁ‘%mﬁ P-int at which
[0064]ad&semsaelt Iefaﬂﬁilsthg thmpt‘o@aﬁﬁﬁng of tﬂé/d @Ist@ﬁh:qdn? i’?pithhtﬂglg the itlmulaitmg signal
ation, | evel ammed suc e patien
paramde T Sha i3k BitSened PRl RERD. SHOBALE! SropBLpgve Simblation with

selectiat tieepthtinlinging may beehBSyddhana ﬁﬂaﬂxoﬁ'ﬂdﬂ@l’égﬁla&,{? érﬁélécﬁe& in contact
in _devic tgara ters ttings maybe observe
with, o SR BRI L A By e W IHeyAERAMRY I the neck of the
patiengrpidi (totcltiemigfa tensing Wlet it viaou lséjec%ﬁ @étlll (?Sth@ Patient's brain such as the
effect {e

til f I
oSSR Aokl 5SS LRl el L Gty men, i s,

cerebefliine tnyd WhikeOmbtter HaEs AR TROnE bl BfotcineARcHe@ ardd® rl%‘t}‘l Cle@ttodes are in
effects thresholds may change noticeably with tine

COmmYRIEANon - Wiy & eCRTOURLFUTUINE oFCTPTAIS BIRCEATOr oL s BS tdgacribed above. A

predetblﬁilﬁdselaiﬁbap 6igh® ria kbliea 8 ok drABRINBrvE RidehSie! ichiRing’ @Wulation or
fter inplantatjon to determ ne whet her any

mhlbl'-g?e}l] ({jlgal}{@ﬁ)p) ofdhe glecricalacivitypf i nerra) tissupthas recaives apeslectrical stimulus

from lhﬁgirzifﬁam nervBe RBIEBEHVEERedhE S ﬁ&ﬁ@ay m\f}gﬂe %Yél Wileform_ of the signal
termttent attern of a erlo in arep eatln

gener, agcg psedd B‘TCI%GY@%E? qvéntg’é'i"’r@leﬁfsélﬁ thestgnaltderrlonrge ibh ghetSt@al generator for

applic&Rh &S thE Herheid sRdwil ﬁlfﬁél 8, e bidgralindld ands %Mlé%h f glg %%5 ot%fller/processor

period in which pul ses aré generate
are adlﬂﬁW te ;Péqvéleotfmlpaéi é)uﬁFSt efr ﬂ@ﬁtﬁmg strewlptizistoghe seiventaasing nelective

parasyﬁ?ﬁ’th&i% afibleAR bhe %anrrféf\%g QMeétngﬁﬁte@ \x{l‘%}e'b? en?r%un?& th&,ﬁlstatory

tinme i s approxi nat el
pathways, qlfagtary, mod tgry RF 91@1 mﬂmmﬁmd’tmﬂmaysaa@hupmwsaathwsys cardiac

t
a
B e R ol oA R B TR, a3y pndiags g beneially
activatgy, @%W@P@@l\@@ﬁﬁwamﬂ dnwg@akﬁctmbuutvadcﬁﬁ akdas oﬂfh@bram Sumlarly,
n araneters

e R0 R L b B P b B AL PR Bleigf r Smereie
dopaminergicrad ehalinergiepaihtvayse a | i mitation of the scope of the

present invention. [0064] As an aid to adjusting the

progranmm ng of the system and optim zing the

stimul ati ng signal 17




paranmeters for a particular patient's therapeutic

regi nen, a program of cranial nerve stinulation with
w@eloeo18792 deep brain sensing may be enpl oyed. PAT1US2006/025064

met hod i ncludes placing an electrode in contact wth,

or in proximty to, one of the cranial nerves

(preferably the left vagus nerve in the neck of the

patient), and contacting a sensing electrode with a

1006515 €I GdspohsAE BRdAMAtidNNE cRAké Rtleckichlraaiivityi e nd&olid) €ssue in the area of
I nsul a, subcal [ osal area g@wg%U|ate t hal anmus,

the pafippistORRR samipsted by drerimRtaaied P & scRS6H el conppuRicated quhp controller
10. A@éﬁﬁ@@él ?mgaﬁﬂﬁng'\@ﬂtﬁ gﬁaﬁltaﬁd optin@sihs of 8@ einfiating SighA Barameters for

af orement i oned ar ea oth el ectrodes are in
the patigniuikrrapgricaRgimien nclidesaequEng  progiahefi sglgctive DBS with selective deep
brain g&ﬂglgalﬁ&rlﬁs%gé G3eMbr ¥ }Iglant&?m‘i%ﬁlﬁfuhf@%nmﬂlvﬁsub&llosal area, and the
predeterm ned el ectrica a% is applied to th
systemrig tieal omr@tedeto sbmse tefeglfieal @ alemicel aotivipplinathe gabegHosal area providing
feedbh bkaﬂetdo d(g)kl Q?%pzﬂﬂuspﬁle SiRuRt R Gh ﬂré%tﬁlllg @e F)ét}éhﬁsyeaﬁﬁg disorder.
e neura tlss e tHhat "receives an e ectrical stimnul
The stmmtamrh and sensedi dala inenalgzed inthe |pragsiseratpidgisrmige anyl ghapge in electrical
[ S signal. In this way,
i 4 RRA P4 ST, RIS Pl LN i, 1y v
the sighd irapmddrs deeyadjesgpd dundgr thhesus@rgﬂlan of dwe plaisisianf apsing 2 resmnswe
attemﬁﬁgljl bicl%{ulap &tl(f?ly fnl'yé e-%lﬁilé \51%21.4 @ t? Seany ISGC ul ion Ipaectncal activity of
rogranm ng and s I'Nngs o e contro process
the seéncadacqawéﬂmedtralmm pmmlatdbb}t therprogesedr “mhrObsesvedfor etpecied alb;aiauon of a
' L.on. Lo rve, causing selective
Sym@%%#%g%ﬁ%g%ﬂ%%?ngnggénts of the cranial nerves to be
[0066]st"l‘1mplau'ﬁwd¢atim behabxyr ghoaldde allowel tofstabitiee guppratiomwmiely the preoperative
level ge% R n?l"gagr'lﬁ%a 2] 1s thl%aﬁr odllnﬁflslrt%egggﬁ IrI‘g %{}ei}{ ?})g%lﬁd in the form of chronic
intermi:lmndctla:mrlqalaitirmﬂrmsn om eahewapy-four patr Ipwmdsnaﬁ Hme)bserved 1n1t1a11y to result

inno Q0B SRR DL SR B8 VB RYE: 2580 o sever s
of thinDB8nedhe dfcemibly Bbs dfcihlerebt iyt binge \eatinglver tingipurgihg thile occur. A

. brain. §mlarl cr ani al rye stinulation ffect .
opicab s O he el iR o8 Rl SHER it & fpeu 105 perod of
time tﬁe@rtlri]ﬁt obtdened @i Che %ﬁ@ﬁﬂp@@fe@m@e B&lﬁlwglh I01|1th SRAIG Quanﬁtles of food intake in

at e r onsi ve _nodul ati on .or. chan
the cofat B 5 Hiadlp MRS ARG U5y BT MRS ALY OIUGREoH prCpR dsgelsaThe DBS
treatm@iht it A6t dxPécteANt 'a8vdddeBi difeCOMbrALIt tRBaviky if Bfed Mpbotybiete patlents life. A
el ectrode i s ed, and co ni cated tqQ the control.l
complgig SUSRERSIN, ph f}}e\s)g?ireglﬁ}eg gfoy ﬁépe@fedltq]@s S}gtaéﬂq’/lth {ar rapid return to the

prev1o@§)ﬂ)hlﬁfhi§|lféﬁav<ikfr, bt gSifteMidsaiptih 6f @O DBPREMEAL IS pkdPosed that DBS
atient's therape

ut.i n.i ncl udes executjn
Smm‘lﬁ'i‘%’g‘&&?ﬁ%‘f srgBIob At DERTRYTP SEPwR TR Sea@@iaeaafl%\filﬁorgers may be a

viableSopA&H ftf moO&ffectivelyAiiéatng ﬁldsc%ﬁﬁg% inSpprdpBib@ Rht@fE paflerns and behavior in
comuni cation with a subcall osal area, and the system

persons suifeig frgpdulimiapnd gtheiehatng HswdHT i cal or cheni cal

(0067 Weleétivey Stimulatibn D RCSIARGh Ar&R B @\ibstkdftafiReehiatdnt térimen, a
the controller to optlnally adj ust the stinulation for

predefegrgingd ﬁgnqqu@y Igg{lql éhg.: de issapplipdsto a yyhsallosal area of the person's
brain S hld TR s @MlaARH ofS §RERAN AL ﬁeé %roﬁﬂé%'s WE&Hlatibh bf'Geuronal activity in a

processor to determ ne any change in electrical
subgegpal jcipigtlpte gfeat My applicaidancaf ab@h@m@p@m%ﬁﬁlwla&pyy signal, stimulation of

the s@é&@d's 1%511&91 s Bsul@d Gl Afon BF ﬁ&ﬁdﬂaﬂ@'ﬂv aredsRelbfiSfrom the
e S|gna paraneters are adjuste er the
groupsﬁl@pfesrtmg of Brodwhnnt dren Jhrodmirmaresedds Bregmanty @Mﬂ@@@am area 10, and
attenuation of neural activity in selective areas of
the brain. Such nodul ati on % el ectrical activity of
the selected area of the brafn is correlated by the
processor with observed or expected alleviation of a



synptom of the patient's eating disorder. [0066] The
patient's eating behavior should be allowed to
waee@biold7ge at approxi mately the preoperative | BUBUS2006/025064
before the DBS reginen is actually adm nistered.
Treatment applied in the formof chronic intermttent
electrical stinulation over each twenty-four hour
period may be observed initially to result in no
Brodf GRS INARRIIRTZ B, B SR SRRl of B stecea
subcafhpg! aregy iﬂmfﬁ:qutalcyj p%khe lsuh]emt teddsmts@ lmfgelenlt’mlrgs!; diminiked.gFor instance,
/ ng
the sEERKRH 101 @RS 18 Plihutdion BB ol BLER and an eleotica
signalsstimplateh Benderanm arenfsicsi dtingtih ;nothdﬂtgmrof parombactfityt mrEodrﬂmaﬁl area 25,

Y the atle erative be
Wherévt\)p?ﬁe g(%gﬁt &gal{ljegl% 5 i esmgf Satlgtl ﬁ? ‘Ee{hl *nEtec ge §aﬂpurge is
dimingsheda Agiothgt geatmett Seioen atoeqriley dpplygpera IerdEtBNraheil elécuficl signal to

t t I ..
s SSRGS R B gt v
prede@sme@i eieoaicat $ignap st apehﬁd t8 Hrodneann Area GOPB@USas USRS whikdh results in

. uld be xpected to result in a
moduf?iE neurf)nal c?l%;t& “‘rn%f\fg?ﬁ‘ . i

Tive e previous bulimc

[0068]béinahanuca,l/ph¥armla®gtmi Etﬁﬁulﬁtﬁﬁuﬁwel e phiysitifke sPBSallySRHpIHRR- a catheter
t|0n Of Certa|n ar eas

ose at DBS
havm% # plioFglélpaLFrg Cﬁuﬁ?& {g)ﬁcﬂump&a 18 geé)p{twg 9T RIS dosage of a chemical
or drlxg?iubmgladafiﬁoﬁwﬁatmﬁlebﬁs(gﬁargd polich dIftle AthefePls u'f?cftﬁnur;lcatlon with a
ective trea na G I nNappropriate eatln
Subcaﬁosﬂ Eh ARl BE AL PE GFor Bf%s% %geﬁ e ﬁ%nweﬁﬁperatmg the pump
to dlsﬁufgemneac}ﬁmd:ammg mr@@hltl&gdldix&@é g&tion of @O Cafthetc?8hi® Gl uM&illosal area,
Sti rru {i on oﬁg a Sugcal | psal Area. In a representative

therehy, giling e Aftng QPRI JongPiedunvenl EsHB PSPy ARl Gmoidategh apural tissue

may be@hdJsame @ @ifefeh dbpehdif %61'1 Bhe|s§le<§&fﬂh'eﬁ@al?ﬂxa§na%%@ﬁlshﬂﬁﬁllon signal,
son's brain, and such stinulation of

. .area of the ,
similag {1 i p oy A B R B AN Cser ST BBy peiocol may include
surg1cal¢§I implahiing dcathefel ROSPBHrofinAICAH %Blﬁ)lé@lrtg @ pulﬁfzf aﬁpa{)éilkc‘flﬁrgé Bhtion for

not her predeterm ned stinulatory s

ms‘%&% fe50f pphagnagepicak &herémé@efslm@a‘lav@sth@ laqhe@e persion efghe catheter

is in cbrAmGMEHILAR (vitR Br&mahe 98 GNAd paAetls Balny ’Fh? pleli&e SStlmulaltlon signal is
sel ected fromthe (gr oup COI’]SI sting Brodmann ar

applied by opgrefingdhmpumicie Gwhargs b phimacaitcn ﬂmougBrtWargep@aon of the

cathetdiOintoPBABRAHTRRR 23" @& nfodulht Ag%lfa?tagtgv Fﬂl& afltBof @5 brain to
a result of such neuronal nodilation of elect

ameliogiy cyPpRERs| ofr 4, eativg flisardere Seye ofppli¢nbles mmeecof shemicals and/or

pharmg&ﬁhcra? a%&t@'nﬁﬂﬁleeﬁhilbﬁeﬁgﬁw{rcﬁragéﬂ %bﬁgts e%lta‘:ogys LR G ansmitter

the stinulation orti on ectro
antagoRisHnagents et nareies the Byvebiefeanrinkibitony Q@rouanédmaﬂ, &dents that dexkease the

levelo‘f'mg&@ JtatSy nBMb@InSRitEY, Qfdﬁggﬂﬁ%‘gt & clzdg Jésesu' ting in

nmodul ati on of neurona odmann area 25,
[0069] hielectig Stipmlasion; efnen dngwda darrs e Asainfliestd g Fig: atanether preferred

treatmét %%gﬁeﬁ Qo >&esu1tg9:aﬂ§1 P%an%ﬁ% rpéﬁg %Fam g’f a p]i)anerﬂ ﬁgermg from a serious

er tr tment” reg
eating gliserier erswnwet@bnelle@chmnga:i p@ﬂgm\ Iend @ncBa smimimonapoaaon?. S/herein after

lmplan‘f‘ﬂfog lhe sﬁﬁxmaﬁ& %&ltn%?]gﬁ & 1on Wl g?)gl% ion 811 tlag Entsé{la Hhe proximal

mann ar ea ano er pre
end of ghedeadriy eapled fogrsignal genarpipt, iwhith lgmeBttes drpesdbtermiingl éBtrical stimulation

d S duI atio
signal E{écglr %{%Qfl @fgﬁzlﬁve%%trmvg Ogstes &x e?FlS% Hlsulfl @Efég]ler?‘ﬁ’ modulating the
neuron@lmtrvnwa:ifﬂphﬁfemattema to ameliiratenhk aiting disofdele, t he
physician surgically inplants a catheter
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having a proxi mal end coupled to a punp and a
di scharge portion for infusing a dosage of a chem ca
w@eoodogy97 such that after inplantation the di SBCTHU§®06/025064
portion of the catheter is in comunication with a
subcal | osal area. Application of the predeterm ned
.stinul ation signal conprises operating the punp to
di scharge the chem cal /drug through the discharge
[0070]pcsretebm Stfmﬁlb@omaﬁmswgenhﬂt@n@nswbmw osahdieateiain Fig, 4B, another

hereby treating the eat] or.der. ted .neura
preferpe S aiNeghireRiea STPRCE é‘é‘gic%d sl i, e SO Jeig having a
proxifgl éﬂdeanﬂadfﬁtuﬁtﬂatdmfﬁoﬁidﬁnwheﬁ&pﬁ&ﬂIulﬁglaﬁtﬁhdnhtﬁe S&ﬂn&l@ﬁcﬁﬂportlon is in
cheni cal / phar maceut i cal stlgglatlon S

commiR AT G OB S eURiE e NP DIt PR 1B coied S a signal

generht&smamg‘eﬁeraém pREQEBERY efRiichlNGmUlgoB Mgr&l Wﬁérbby the signal electrlcally
npl anti ng a catheter haV|n eotﬁeprox

stimulgic b AL PR Ay 9 TR ot t%eoaé*%gtsg fsse which,

in turRfanRliRhBY HBERME Hkater. Wherein after inplantation the
di scharge portiron of the catheter i s in _conmunication

[0071],; Selectiye Bimgdal Stimylation, ~ lf}aqtpgq{{Cl@nmabWS TARother treatment regimen

includ® Qe @lééﬂlé}f an? bhdmbaAtstiRRiagbd Rdbed. S TROBhjsRShnbrgically implants an
operating t punp to_di scharge the pharmaceutica

electrtcnlrswgwnﬁrhléachbag@a AP epd gy agtimplaioneportins; wherpippfier implantation
the s@nﬁgtm%nﬁbr@(gneﬁ i8 TohMRhRon RN | aubAflofe e |of akd bé’rb&n)é brfin. The
that part of the brain to ameliorate synptons of the
physigign jalsg sHigicaly dpplaty gecagsisy ihewpg & mry’ﬁ@éfy &1d egvplercial & pump and a
disch@38p iR R HREHRY bl dRhoedFEN EiRndidf bk d HnbnAL Mt abent, such that after
neurotransmtter agoni sts, excitatory neurotransmtte
implagiationy thaidischargeppationsof; the catheterrie A semmirdcation afith g selpated ‘Subcallosal
area. '”fH% e;{%)&l?lﬁlyenﬁ EIRULANS %\%ﬁeﬁrto a%%ﬁﬁt nérgk’&t afifs E)F:ﬁ&%ﬁ’é@ electrical
an excitatory neurotransmtter, and | ocal
Slgnalame@m@ned cbyatg@ nignal deo0@9] s\8hl thytthey eel@tddnvibeallosh awse instimulated.

Addl&dﬁ Wer A eﬂa@g & ﬁfs&fin% rlhé: !:lg:nucdaf\br Eﬂ?ﬁx&%ﬁt‘lﬁal agent through the

pre r 8a regl nprises
dischau’a\p bartion nfgtha malhd'tg lbtloaa subcﬁﬂlm_l pma isedht thaief #umallngﬂ ﬁne@m faldltlonally
w55 WA SR RGBT B LA B O DL U o

[0072] ol mmtaryoprocteumesm wingh ﬁBSoa:ndpmniail oervé ginuhation are employed together

mclu&eg gylf) mﬁ? Qhrs? Qec%ﬁd @ehto sglg ci 25 (%f thfi Qﬂ de t'n %1% athat Jﬁmwn or expected to

1S COU
be asgm@davlﬂr eatm@ ldrsbrdgtemrpams(e@ parcanigﬂaea: Ate® edalelmulhrairaahl A second

n_si that t he s'qwa ectr|
electrgée 1%?ugted§ ?ﬁ%‘%g é}ervgt ggw ipadent. a[& ) edé: I mecF%lera eu dg e tMcal signal is
apphddhe tieefinsodiadirode; to s&irﬂu;lat@ﬂletﬂaﬁahﬁésm:tamﬂaBecesdjpredeﬂ)ermmed therapeutlc

eleclrgfﬂl sh%ﬂg%alt %Wtecg Fo tgg tglﬁgrgieeﬂ%c§gé%e%sg%%g\§tgf &}seg(gl%f%gﬁceaﬁon of the first and

second m@nﬂata&dmtagedﬁb hodlBjonadf d’[ehfenronz[l aétmiuy @fl the seledtedeanta of neural tissue

mo“@ﬁ%hﬁﬁ&t G%B%%%ga Surﬁ@”g”ﬁ%&%gﬁé n%;ggaﬁg Zlectrlcm

[007315 t ArittHeR bin@dal peifntdatich re‘gh&hebmpm‘ek Surgicatyl @plaﬁﬂingamtmtor electrode
ortion | s njc

stinulation tio
in dinS, BB BRIV BT PP TaNE BPReie! piggepid o
a punhpS ar@ioAl ﬂlls&hdrgte g)oﬂlloﬁ If@tﬂlafusgg raefoadgle fof Tahﬂ\txmgleﬁmlbail ®su@ically implanted
redeterm ned el ectr ation signa
such BpiGE FfraTEc apBGR £ BRIFPeigt b 4GP i ETHE e i Haeratn area 25. A

predefekiiibd dleEiriod] ©dorhl isTRSPlib@LE thehelestride anel ﬂﬁcttheVBtoﬂrrﬁﬁn area 25 is
the affected tissue which, in turn, aneliorates. the

stimulated; fylditionalive dlie. PO PpeTaef & discharas; the Baarmaseptig) agentfrough the

- Electrical/Chem cal DBS. Another treatnent reginen
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i ncl udes both electrical and chem cal stinulation
nodes. The physician surgically inplants an el ectrical
wa@riomolsrdT on | ead having a proxi mal end and a PCT/US2006/025064

stinmulation portion, wherein after inplantation the

stimulation portion is in communication with a

subcal | osal area of the person's brain. The physician

al so surgically inplants a catheter having a proxi mal
discha%@ ;}IO&QHFHfE}ﬂe tRhRerPHFPBRBGam &bsch QﬁcﬂlemQDBiddﬁﬁrﬁ Qf is additionally

usi n dosage of a chem_cal, or g}% euti cal lied
snmulasgiemenhme plleviation offthetisordep| Bleeicland ¢ igp may be applie

snnult%g{ﬂ&esieﬁg é%urgc %@H&&Bﬁfed'b? the PhpSuTRNi cat | on with a

| osal area. The proxinmal end of the
[0074] |S@bdtivesD@6umtchqeéb%ks$qgﬁag geWhem fotensing gapgbility 15 included, the

unplan?{b?ed 8{ %ﬁt@nglegrogés%t 1E'a‘aéilt101§ill? %hflglftecg efrehads@shet )éeﬁshx?, recording,
signal generator such that the selected subca | osa

monitexingdhe ghystolagisabacsifity, Adasielogid| avent, physiojpgicpl theeshid body @r brain

state. i‘}ﬁs g a&%ﬁ@L céntféﬁﬁﬁﬂﬁgnbg @énsﬁl cREREABERHY 1E Ak n&9€ Qktion potentials),

arge porti n of the catheter into a
in or fsanp d@l Hrms,atiemargstrcsm@btmahmct DABYULAE BF PBHSTPregns dapervgted by the vagus

nerve de proc%ns%{ ke a Mrgﬂ'& %%Qrﬁ%%re%l@ﬁcmﬁrql&@éatﬂnt parameters can be varied

rmaceu agent to 'enhance all eviationh of the
or admwdl hagedobnsawlmtwb leamngz Hheby Sxetiptradytegs atieity peplyiiologic changes

after slt'ngulézttlch A §aﬂnﬁqat? all C st QEJ é’o‘ﬁtrglie!r Mtt@&?% d@ﬁ\fge@[{lﬂh&ﬁ%rapy The

i NC Ing a first electro
controﬂedpemtssdr @nako détertrﬂuee qhatqsvah of slviyseadtimuidtign andsadisbifp stgpulation to

Ig {ted tgn“esgﬁ£00|ated Wi th eating disorder
preve ?ﬁﬁ Sﬁﬁpf d-P°&°cingul ate area or an insula area). A
[0075] s&e@mmﬂdug caﬂam:de biain choghten fysten @ngpnisea| at feasty enepbiolopigal sensor

couplq% Oélﬁ)ﬁ 1?%'?0 ps%ngx%teg garrenﬁen gatt %F tale%? If%st %ta?ri: %Té*oﬁ%lr sfkgrééé of brain
reglonﬁle Wt &éastt (bn;SS St_&mulalililg circEis &mnbéqial{ mﬂt:ea dirstibregdregive roa|t@efmt| set of brain
. € rica | | e 0] C
reglonﬂg?gx e DUt Py Sg‘ﬂ%ﬁgcgﬁgﬁg s ?%t as : \glﬁuo ac?(ﬂrgmg § 8 srepgtesnmulatwn
paramStefSOndTﬁd gRehsalsa donaprisesge oarspanmatdoapled withf the h@sors to recelve data
onal act|V|ay of the selecte

et Pl 3t S APREETRT A SER 51 L DA RS St caa, wherin the
compAREH RAds ©4 potivai Geoderor a[ﬂH@ZtBﬂe dhmhi&ewhtrmﬂmjpdsmve outcome is a

beneflz{aﬁl q%lflpig n f giglfe‘rrrlgeg%fc qnﬂrTc 5@% flc? ﬁ’ ts:, Z’l&l}en? 5ea§ one gon"f:lrol circuit

couplEaORREL i éttléd@floﬂyl shﬂluﬁﬁﬁlgjﬂﬁﬁiﬁ i24ble B béaidjil@lb@ biccoftidng th gheaputcome of
proxi mal end coupled to a ﬂﬁ? and .a dlschar eee%rtlon

comparigg therpresent 4pd 15iegaEs e o ANt degal Sipuagon
[0076]3 UrﬂﬂuﬁﬂNEMeleﬁhﬂﬂﬁ&dwﬁﬂmldchad Dedje Beif cS@afngg r:[mrat vapiation of the

he catheter is al so |n conmmuni cat ) tgpf
forespedimot ST GieTaicy frotie G ppaas o B et gid R of, o in
additirPro! (ﬂa@p ﬁﬂaﬁﬁhﬁﬂﬁﬁoﬁ@]ﬁ)t Bahis tvblﬁatlsﬁ ofifemethad, ®ae 815th¢ Qanial nerves is

t ted. Addit t
elecuéﬂggquqﬁ&gdtlﬁséeaé kg:eﬁgg%a&%ls@gpla ubf:eﬁllogﬁer a gt feast one stimulation

electrdA&H RGN AR RBMETa8Gh Rbenttheis Cp@dc&ﬁin%nﬂaﬂtv@m&ﬂﬂmnmty to, one of
area 25 such that Brodmann 25 |s ﬁddltlona |y

the craniplerves e dtherssleeiph iteial BaTYelyiPAElFably She igemigpls Byrpglossal vagus or
accesﬁ&ﬁﬁafr(fé CRle RAR AREBE Cahtackld M?t[ioﬁiﬂ albRY it Geripd bt Slda of the nerve

taneously or” sequenti al as determ ned béﬁ 1
brancisiay Sz instance, 0B Alystgief de g, e OisSefiet3 Feouefpabix gl?fn&lmu ating

elecu‘megef%raﬁ IgheGAP ARE labdeMbdasn UM Wﬁg 4,518l (Bl albie%lectrode
ternal processor is additionally configured
assembptyas s gindly implasiedgn the aegys apng 27 ighe pasients gegkhas another cxample, the
physi ol ogi cal activity, physiological event,
physi ol ogi cal threshold, bogy or brain




state. This is acconplished, for instance, by sensing
el ectrical activity in the nerve (action potentials),
WO p00a01§79Dm t he brain, heart, gastro-intesti naPCT/Dsamne/025064
pancreas or other organs innervated by the vagus
nerve. The processor and controller are configured
such that the treatnent paraneters can be varied or
adj ust ed based on adaptive | earning, whereby the

phys1§in§ Eu?%ﬂ: ?'irﬁ‘} §fipl & ta i bY stiul a0y &b@foﬂ@ d¢h thdlafl gedbright Y4us nerve and
on and automati cal Il)é@ ust s t e controlle

el
the sttrmll‘«mon eigpal prramefens jateeadivstst foni ﬁ%‘F‘éfb‘ﬁ Otitfyagus nerves, in synchrony
or asgrg:m&l&kslye'h{ erdglcﬁwsé%tnceg}n iR bRO e QL drBISE kté@tl‘feeﬁbdstof Ghe brain to

verse “stinulation a just the stimulation t
allevipie cwéimia sympievcerde qga@@l@r{pmf:eégqsdheélustf%éf’zsljovsééﬁ diting of bursts of
LA fhe SbdrAAL@idy G selotBb e @Hﬂklbﬁﬁﬁto achieve
elecum%ag%y%ﬁgﬁ& ?(%ée?cﬁ‘% gensor céﬂa’pl Séd to a patien
the ddsoed edis The signah parsroefers stay be adjpstegiso g ipstimylate; selgthg pgp&wmparhetlc
afferen? %foﬂ e Wanfhl bbAS! wileb$fonDl F"nﬂ)ré 52 'ﬂﬁnélstaﬂy b@fﬁ%ﬁysoﬁl@actory, pro-
ating circuit 1s couple first brain

mﬂammgmymrmumfanmtors guthwfysprespiritore gﬁitbwsvSocfardl#?epqﬂa’fqye rharoreceptor
| t i@ modulated. Similarly,
paﬂlvséagr%ehi}e dsom%%ose%so%? ggtﬁ\g%rs Q}d elrt)y }t)%ay%gﬂfgﬁﬁéﬁe ragﬁl mo u ate imilarly
cranig yrstve mmlhlstmnalmmlfﬁe@elsuratr@@mp@r pettoraye oigh |a@npr@qrmq:rg1qq gerotoninergic,

d sensors t 1|;lercIC \e{t% ta related to the present state

op2ifIGTRIC AN SPUNFTRIS PAPYET Nt set data with reference state

(00770 aA &ranish e¢red stmluﬂzmon &m}tf@ure&om ig @gezd:gallw @séulpfg]s pptimiging the stimulating

utcome or a ve C
s 8Tl R, LA "SISO G g i e
(e.g. ulﬁaa\cag@o hyploklessaldl memmahfrfae@ts@ry ﬁEh\e) aﬁth¢ me\s(tdudn@degmmuoilcates with
ed, wi.t h [ f I
contr8 ler Cl& \Ela e§1<l:’lj 2%1 éAu}ogle %{ﬁ% %e ) % %1(131 da%tr(‘?& el U %Is&rp“gis coupled to a
selec2d ta€a et tigf pacievp draimgich he a@bﬂﬁ)ﬁ rof, cmradlucleﬁsewemn,eths {nale ssubcallosal

are&téglgﬁgtg: ﬁgpt 21?@?) of 1$: P ?%elﬁrnu e%lal gog{ t ertgm, (%Qe%émm or a white

mattep@iast 18d@ing| td al afoRinieafiond arh. Déending elgdierh@amlrmfcthé selected site in the

stjimul atj on ranl al ti atl
braing s G ALLEEHOTAR B SORER Bt B b B Bifewode3s
is al§d 'umébﬂriuﬁlﬁatﬁ)ﬁ)aﬁ}h al dSbntrhlll@/stVrﬁuiluﬁtgbr(bfatdtfprdchﬁofmmho&si predetermined
one of the cranial nerves is electr ca | t{nglgﬁl at ed

clectyiord gl &F amplisdt o the) pmigh PRRYP TG fon” 6r  inhibition

(mod@la88n) ofthelcRaBital QBit§ lof t harhlaRsueliee febﬁd& a@klectrical stimulus from that
chenmical /drug stinulation a senbl agiaace

craniglgpereget TWF FS8PONSIVe MOAW AR oFi g,ngpdn Ctvity og :ﬂ'grﬂegrlonal tissue is

sensd¥ehyV @2 ifiPRniSe El%@drdﬂg 268 BMALNIBAEY ® ths c&{tﬁ)ﬂ&ﬁﬂbﬂeysot @ The data is
tri'gem nal, hypogl ossal, vagus. or accessor erve

analyfeqd V’eﬂl?rﬂ‘_ipcﬁéoré% ﬁ?‘ﬁ‘@%l’éedwg?ﬂl% r"??l’l}%ﬁ“ﬁ‘t of 3 Hﬁ‘ﬁbc"?/af e?tg% tﬂﬁn;f causes a

changé moe,n&trﬁ:gl 1RGNS NE secRABRAS ared- OSudhBddaAEEn ofaéectrlcal act1v1ty of the
[ustrated in Fig. 1, electrode 26 is preferabl X

selecmdwaasf alsprqorrelptad P SToseBor ol Supjpeive PglisF v dafagdicaling alleviation

£ bt dn¥RE oSkt bed in U S. Pat. No. 4,573, 481
© a%%lﬁltc?}‘? The el ectrode assenbly is su%gl cal |

[0078] rSorbined DS VNS g exearnlasy prpcedyrerinaishpahitia siaglgtion (DBS)
and é&u?%‘&%mﬁf&@@#\m&t Heph %ﬂ%ﬂ/&l‘ t@?&ﬂ%&" K] EotphmYa first electrode to a
| ant a palr of stimulation electrodes on the |eft
craniahebrye ofjite potagt SFisck Vlstraiesian ¢lectrods spyplad fogrpagipngp loft vagus nerve in the
neckp %%'EEH glra&nﬁﬁtecfoﬂﬂg.y El%lt GheYr lnﬁi@él@éuloﬁessﬁ b Redrafi@hiphktic location

gus nerves rony or asynchronously, in order
on tnedefs sldéx rightehgusinatveh rbove ox bslow the dtapmzmkas delfnowpiagddescribed in the
areas of the brain to alleviate bulima synptons. The
control l er/processor is adjusted to provide timng of
bursts of 22



electrical bilateral stinulation to attenuate the
neural activity in selective areas of the brain to
wW@ei7eyss9t he desired result. The signal par anePE@r/BES1004/025064
be adjusted so as to stinulate selective
parasynpat hetic afferents of the cranial nerves,
wher eby one or nore of the gustatory pathways,
ol factory, pro inflammatory or anti-inflammatory
literatRR! NNAYRnd ERERIAE 3 uple@ S BB Sed &8 S @E Q&E&V\@Mﬁ that is 5nown or
bar or ecept or pat hways, the sonatosensory pat hways,
expeciegt 10abg aﬁﬂ&ﬁlﬁ%ﬂlﬂaﬁ@mﬁwf cAnafatipg rhwpident(ed, 2 Sbellosal area). A

predeflink @ tHedaperftit A¥cAikcal rl;?grnﬂlels S| t@ttﬁeoﬁ‘rsp%é/cm%ﬁg 6 Stimulate the cranial
neurotransmtter pat way s such as nor adr ener gl c,

nerves@\ict Senresletermiseshiprppritie Plecteiped sigha is amplied tbmehvmwcctrode to

st1mu[a%0§13]neﬁap f&nd. alAsnz? Foé@le OF HEUAAL Iy lﬁgtﬂ)ﬂf 494 Zﬁ:&t Ud 's€cond signals,
eSpeCI %%guse for 0pt| m zi ng e sti mJ

advangqegeyg|m: i Pl the negrgnakapiivity rmé dheabrteeted aFezarofmcan‘ctbh&sue #rnobtained
wh1chezln?e@151ra€ég @ul aloP axfb?\lépé ngoraerc FIﬁQ Ltﬁhulﬁ%ﬁ%gra&gt’eg raay G djusted to
vagus, ogl ossa % access nervey 6f"
bilateafip srlmulam hya [vagua mérves mnﬂyn@mwsowwsmchumnusipl ih exrdet @o selectively
I , enS| el.ect
mOdumea(‘e €2 n sor , ﬁxclﬁg q)té&g)r 7CE to %9 § feglg 3 am Ot &gcp fkf"i]éedr AfeSiaion ot
symptpms iof e Satlbg alisordsu élﬂlle asntzollen ltrtay de adju,sted) ro @ravidel tehigg of bursts of
I C a ci nqul at e, .

bllatex\’e\f}qél%yn%al gtiprnldtlg? Fﬂ) %tésﬁ%gglu%}og ?Iole aglag‘t véty érbsre%fztwg &feta%s)(f’ the brain.
Combised DBSEYNS Bumcbbsletmmumrenﬁcamﬁtmmlamnt er tract
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electrq)dwasi {ead Sﬂdﬂtdlbl'ya hawiheat prodimalreyd hed &n‘_ﬂirﬁh}lﬁdmr pdrﬁ@f wherein after

o000 S5 00255 e e e rene

or a gglbcvélbaﬂ arcaprheegysitiat alst . suRsidalg dﬂblaﬁtm aN&ehek @GYihE GAdroximal end
plig the c ani al. e electrode

nal_is a 0
°°“P1%dag’s. g8t i 8?%8?%%?"‘%% i ualﬁg B8alh BiifepFal aggnt.  After
implawthtgmt the dﬁd:ha@étpokldohy)f dle chiheteNBUA %nnhhﬁ&dﬂi@n tuh@lthd RRied @8bcallosal

el.ect.ri cal u. at crani al nerve. The
e R P et RS A IR AT p—
electno:il digral decenedsihg 8R8UGgHa5 g daddyist ApBlidd Pk ahd 8Mctrode and lead
| ectrode.and conngglcated to_the controller/processor
assemiyly, CRysme ke signal tn slesrueally; simulate 9y bellostl Ay d&t epnepievith the

electrivdl eshhmtauam th: ®adb Wperdfed do Ridchir&d HR chehRet ﬁ%eﬁ@ thrstgl A dlscharge
In electrical activity he selected

portiof PLR Cafbetet H?tgﬁ%ﬁelﬁﬁ%ﬁua?ﬁﬂefﬁl atea, éhfé%ItYrtreéamg the e4tipg disorger.

[0080]t313111§t$3|r eﬁh&@ﬁ i8Pmhy siRbieAlyCitiplAl & @l&t@&eﬁéﬂ@ alleMBH AN that, after
ectlve or. objective data indicating

1mp1argz|1t}ogv ﬁ‘ﬁt#‘@ﬁ lagjpn Borg‘?‘?frﬁ’t B FPBPURISation Vidy Bmdsmm @ea 2p0d4lywise, the
dlscha%érﬁvrtﬁkﬁldom@cﬁﬂéier\@ﬁlso %baﬁ:ﬁqmébﬁ%nﬁﬁtﬂﬁle\gw Brddhatllafed 25. The

brain stinulation (DBS) and cranial nerve

electrlgaﬁ Is*gﬂplaegchfgal(lx/ﬁgyulgﬁseB@qma@ry aga £9 g\éx@lh dhe pumer] diskharges the chemical
agent B@VUBIddREnRarkd Q§ tio ?}o@ﬁﬁe PRI, Bi %cﬁ@l' BlrafRiY ﬁf&%;eﬁtt}sr the eating

patlent Fig. lustrates an el ectrode couple
disordfat j ent' s | eft vagus nerve in the neck. Another

[0081] PTASSHRD tachiPitionidh@iviGéh. f PlefeRHfy QR El?efde ls&:ﬁﬁc}%@o‘i’lesan'ds esulting
a,  near -di aphragmati c | ocati on on t%e f
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el ectrode is coupl ed to a ect area

describsd mapyal agsivpfaai syitelhia includederothm inerlangsbiperohiedllet, andshould the physwlan
associated with synptons of an eating disorder (e.g.
a subcal |l osal area). A -




predeterm ned therapeutic electrical signal is applied
to the first electrode, to stinulate the crania
wmeeve187and a second predeterm ned therapeuti cPCT/US2006/025064
el ectrical signal is applied to the second el ectrode
to stimulate the neural tissue. As a result of the
dual application of the first and second signals,
advant ageous nodul ati on of the neuronal activity of
deterrhihe dsae!iedd eppraprizge 6dr the Lpaabnttnoslsaye lirgitegb ecitrale @veahihe evice, the

anme) i orates bulima.or T,
prograpine |o£?tl? OPOERT A lacglu%te g%ﬁ% %éijl E@F g{metrg ?ﬁegl;.:termmed
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e., electrode) is.in conqgnlcat n wth either

[00841((: r‘é(ﬁliloalF s sistoraton. &b BT GuA 27 i oo the description

herein@ ﬁﬁ‘zesﬂﬁé Qﬁréé@ﬁtl HvdnlBH @48 fﬁle@ta&h&ft erTiafordpging e@.{b@éﬁkﬂmds are to be
end coupl'ed to a punp and a disg arﬁgcgﬁéilon
t

constrpeef aggliqq@atlé(e,d@g Befas gqnstaa%lﬂ%w? éeaqlanglgre qQsjire in any way whatsoever.

WhlleI t.'ﬂp A Al dibobiiRndi 6t Qﬁ@ﬁﬁ@mﬁﬁ 'Hal© Becdf shbWf 26@1dBREBYd, mfodifications
omuni cation wWith the selected subcal| osal. area

thereatigen prhipedechyapnectsilist ans thete Ysitous demprtias dropr the pirif @deqchings of the
inven®orS FID Akt @RNR A be AHARRA AR iRl RariBhLeHtulidh, s‘éhsﬁlﬁgade activation
is created using the signal generator and is applied
modesy; ipepgtarenablecfeatwiod anchthe like dept ars sleserbed hegsiy gpn e feﬂ‘éanged or employed
in dif }egp@cjmbtuﬁu&lsecﬁ%f ﬂlﬁ&%leg( reslyl dXU ?ﬁf%dal\/ﬁh‘}b(?aﬁfia{l&ﬁ%d @&lo8#fications of the
n concert wt e ectrical stimnulation, the punp
embodiprenta tiedosed hefeinatrapoguible hed Ehwihiadhe ssepernf ﬂteﬁlﬂ‘@aw tﬁr?éordmgly’ the
scopeq)f E)%Q?%Fl&? isRRE L@ 93{1 h%sc ?ﬁghestefef)ut'a% ®, bites okl atiRd by the claims
osal area, re reatin e eating
whlcldﬁoﬂcow dient scop® Bgﬁlpmgalheqlayalgnts aftilee syhipei rgattghofrphg,clalms The disclosures
sur caII b
of il B bfiRafit, B0 BLRGIOAGEN RARIPRS HERLY iRRrucd berein by
referendfe wahmextEne tind th mpidfe @ﬁmdhan pr Oafrdéﬁﬂ orpther IthéW sypplerpgpgary to those
wtb%% erharge portion of the catheter is also located in
i cation with Brodnann area 25. The electrica
signal electrically stinulates Brodnmann area 25 while
the punp di scharges the chem cal agent into Brodmann
area 25, to provide a conbi ned, bi-nodal therapeutic
treatnment for the eating disorder. [0081] Triggered
activation/deactivation. Preferably the desired
stimulation, and resulting nodul ati on, can be
triggered by sensing of a predeterm ned event or
condition or by manual activation froman externa
devi ce, or from physician input or frompatient input.
I f an abovedescri bed
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manual activation switch is included on the
i npl antabl e controller, and should the
wp@heosiocs7andet ermine that it is appropriate forP@mEsS2006/025064

patient to have limted control over the device, the

progranmm ng of the processor is adjusted to allow the

signal generator to emt a predeterm ned stinulation

signal upon detection by the controller of the

requi site manual i nput frgghigﬁ patient. [0082]

Magnetic stinul ation. ernative to surgica
WhatlidOpigReg @t i on of a DBS stinulator, an area of the brain

such as the orbitofrontal cortex may instead be

stinmul ated via transcrani al magnetic stinulation.

1. Tmtﬁeth&f& rShtinddh HAiveRA) shfer@lofond zhfe%hmg cﬁhﬁdﬁr ahd Ihdhcug:omprlsmg
magnetic, or a conpination of any

[ RSE b ESUESTRIVRR U ls S BLRTOTel & fewled t© o
rede@&ﬁﬁé& stifnR1aBEY Sl Ch3PSsirgh YoM dfaehraOisoiih ap ﬁﬂe@bﬁhe individual's brain
eutic treatnent of patjients mho suff r fro frontal bral

choses émmotge SIPHE SPRSISENg elgingls gubcalisplngea Gingil iy gyefrontal cerchr

cortexBHljaian't céelﬂeﬂﬂﬁ' A8 rvﬁﬁjte LR ARER 'léﬂ@hhg ® a@xfaf&érh&fttoﬁéﬂt drcﬁgwherem said
di sor der al so respond avor ab %\yto simlar

first simjation aignal seises) mmiuletrtplt plothe rswonal [ astigy) ofgaich Betral tissue, and said
modufaﬁ&t (ﬁ% urgha@ Q&fv% hiRiatek b Iglﬂlrﬁpt&ﬁ lof @Y 8fink ARELragNe skilled
e art can,  using t description herein, utilize
the present invention to its fullest extent. The

f ﬁ?u@ 9iaRd STROA! MBRALRInAGR H AnARRS LoiEdesd electrode and said first

ustrative, and not as constraining the renmni nder of
theraptetlte: diimalhdoy signilncamyrisomy ikt redelesmineqyglecirioph gignal, said method
Com@gg ferred enmbodi nents of the invention have been shown
chescrlbed nodi fications thereof can be nade by
oreuing bdldadeqmdt foeaid latea of thexindividgelisdrainiaad f r om t he

splrlt an g2 n
Bl SR LR Y, B SRERESHAT e mrons
aCt1V1$'ejf$mdgleﬁﬂaﬂtlsaﬂﬁ is natdified, whateis suqhrrogptifieation blenduenmeluactigity alleviates a
hg I|k &hat are descri bed herein may be
Symp'i"glacif Aol ésr"r Sh

enpl oyed in different combi nati ons than
those expressly exenplified. Many variations and

of . the .enb. [
s ook R R LR TOR T ER B SRR Nl Qe w s
sthnul%ﬁ@o&dﬁtpﬂ@ényandeher@mnmmﬁommtpem onis not limt ed by
the description set out above, but is only limted by

the clains which follow, that scope including al
4, € qtﬂtEVr&HﬂQ)ﬂtoS claim 8 hersinlspid (abutﬂattméatioﬂfcomb@lenﬂ caimpeses T hegher intensity

evet o B B SRt Bere R o BN g SRR oo

herein by reference, to the extent that they provi de

exenp ocC ral or, other details su enent ar
o SRt PR el B 8 Sl p B ER Adraionof one

wsm}mmﬂmnethod of treating an individual sufferlng from
an eating disorder, the nmethod conprising: applying a
first therapeutic stinulation signal to a first
6. StTHWheddRrof thah 1 nheeBUiRbetdmuRicn fEed &tu@dfsl”fhdalﬁlitton of neuronal activity
stinulation site conprising a volune of neural tissue
in a npyyalissugrob sl KAl R AT PredefsFainge SHRBGEAN fcom ¢ he
group consisting of insula, subcall osal area,
ci ngul ate, thal anus, prefrontal cerebra
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cortex, brain stem cerebellum and white matter
tracts leading to an aforenentioned area, wherein said
w0 2e03n189T mul at i on signal causes nodul ati on of PETTES2006/025064
neuronal activity of said neural tissue, and said
nodul ati on of neuronal activity alleviates a synptom
of the eating disorder. 2. The nethod of claim1l
wherein said first stinulator conprises an el ectrode
a ' %Bgtlc stimul ati on signal
7 cg«lqnepl?l%g%éégi ?&E eterm ned el ectrical signal,
saélqblilmtszticb dirst cstmn]amr rig :an qoaapdli the ishviduald beir s;admtetldror{l the group
consmfm% o{ 31ellaa,d el%bé:at}llr'ﬁsene galé?/eg#lrl Cﬁﬁaﬁfnﬁg n%rFt%{nQal aR 93 Yal grte%(?lbgain stem,
cerebeﬁhmcmdo'dﬂe s1gdr mabtateadlhgtoraelafommdnuareﬂ |ama1 y of said
neural tissue.is i fied h .nodi fication
oo iplts AiePHabRolT il pePER BT of ¢ he
ea;bp’lm siai:’sfmtdﬁdeteﬁmnéammnratdmodgm tochidifiat dtindigoe bl sai d

i rst. therapeutic stinul.ation

B SRR P Sl BtlsRn e s ond SR perein said
applicatinid sedh first dnd s€bumd Righdlochugss noddaliativnof\Heg@beAl ActBaty df @gdiieral tissue
. §.ti ge'l%at |ton co&gonent conprises a higher intensity
0 amqligrate the,gating fis91t i on and shorter duration than said

chronic stinulation conponent. 5. The nethod of claim
8. 3Thhmethbd ofsdiioh Awhdrein Siid sachad st aappignd rRbmerivep i @& simulation
com dlélrrltat('honJH otneulto Si X %t hs. 6. The nethod of claim

POReRiad & ot pHaylation Sompqneni, s gnal  causes modul ati on

of neur onal act|V|ty in a neural tissue of said

I Vi t han |d redet.erm ned stinu

9. SI Gt oa?-ﬁec?ﬂ@ﬁj I'%JF sai %ﬁumpsilmbl ?cgl?gqaent 8%$PSF%aghlgher intensity
level of afirflulfitionSihd SHotteRHu@dion tha®saadchadridstidfuldibe cdnigbnmitdual '

brain selected fromthe group consisting of insula,

subcal | osal area, cingulate, thalanus, prefrontal
10. CEhehE@bd 6UIAAX, wHdem é’mcﬁéaﬁﬁ@ disRae hebulikia andREid Whdlic&ion of said first

matt er tracts | eadi ng .to an af orenenti oned area,;

therapgi pimgrion s gVidies tinge sptne andfonprEginmbelaviprdp said ipdividyal

i ndi vidual ; applying said first predetermnm ned

s | mul tgr}( signal to said first stipulator; and

L %@ A" SBUD A T 6Ye ARRITREPISTT; S| HEplothgragsuh slimylgtion signal

mducegalf&hﬁt@ma@tysﬁﬂsmm\@dm wherein said application of

said first and second signals causes nodul ati on of

neuronal activity of said neural tissue to aneliorate

12, timge Rshbder GAisor Qﬁerrem &aid TRE c&ﬁﬁrﬁ@gat%asﬁi ForiTbr! oW 1SHIA or a white
sai d second sti rmul at or Si gna Cor‘r'prl ses an acute

matter dipptiepdBgitompe ok ieinsulind a chroni ¢ stinul ati on
-conponent. 9. The nmethod of claim8 wherein said acute
stimul ati on conponent conprl ses a higher intensity

13. | Ehpemethed af qlam Wlaﬂﬁelaﬁfa 8150 Fraprisgi# RerHierh of the insylaciiosen from the

group E8HsRIMLorThd 18K b i S aGHHR QRERYsterior insula, and the claustrum, or a white matter

tract leading to a portion of the insula.

14 The method of claim 1 wherein said area comprises at least a portion of a subcallosal area or a

white matter tract leading to a portion of a subcallosal area.

26



10. The nmethod of claim 1l wherein said eating disorder
is bulima and said application of said first
wo b@rapsati c stinulation signal alleviates bi NRPET/Es10061¢25064
and/ or purging behavior in said individual. 11. The
met hod of claim 1l wherein said application of said
first therapeutic stinmulation signal induces a feeling
of satiety in said individual. 12. The nethod of claim
1 ' I: . rises at |east a portjon .of .
15, D POl PERE AR T Sinhen P RE B0 bt ¥ ciRentae or a whie
mattepwact leadingfo atposion ofthk aingdl@e. The net hod of claim 12
wherein said area conprises a portion of the insula
chosen fromthe group consisting of the left and right
16. arithermaiiodarialapm SIS evliepin ki bilead corfipribed hrelesst apsition F a Brodnann area

oo TR BB R0 RO O Bl BB B2 B2

at |east a portion of a subcallosal area or a white

ter tract |leading to a portion of a subcal] osal

17, Pk et 3ot b o oS vt « 2676 g g roontal cortex or
a whitomei seeslealing te &dd pati@osiidieqRefdntad btegi Ngul ate or a

white matter tract leading to a portion of the

cingul ate. 16. The nethod of claim 15 wherein said
18. ar®a nealigdrdf eRdm dy WiRRs! sadd ped bomRised ardeddt D YBRBA ofth Prodmann area
hoseSOSe fromthe g{go#p cgrgm sting of Brodmann area 24,
ChoseR é‘hﬂﬁngf%‘ipe%‘m?s‘ ndf BeoRtREnHea peBrodpann rea Pn Brodmapmgrea 10 and
Brodrodnneteai 1. 1 wherein said area conprises at |east a

portion of the prefrontal cortex or a white matter

tract leading to said portion of the prefrontal

19. COmht exethod Bf clhine 1 WkRAkaff ar&d e%h?,héel WMRGL Sh ndddud ir@ﬁx@ fhalamus or a

. conprises at |east a portion of a Brodmann area chosen
Whlteﬂa?}?ﬁqaﬁtele@fn&ﬁ‘ba{%‘%ﬁ%lﬁg’tqlen@alému%r odmann area 8, Brodnann
area 9, Brodmann area 10 and Brodmann area 11. 19. The
nmet h%g of claim]l wherein said area conprises at |east
onemFified Hftigating ap individyal iferinedromnanstingdipaidarsthe methed comprising:

| @AFAdNE 4 Borol ChRipSsihda Ei?]f?al LB R AUG pebesshr {ﬁec%)ﬁﬁgmﬁfation with a

. treating an individual suffering froman eatin
first elgptEade gt seeapd elegiraslsd conpri si ng: provi ding a
C eblplif LRI frSQIRERDE ofnidl AARlor BRAREAGAL_and processor

In cqmmr]l cation wt rst e e ’and a second
elceupling gad seconpFlesitpds 4¢ dn fajea of thel imdividualls train aelestahfram the group
is0168 ¥Rl L dBcali Bl Y ulafO Rl | 0
con_SISeI éect r odaé t oC an ar Sg%ﬁg%a%é Hlll?ilrlama\gll %@gtﬂal%g‘gsr §?erf1r ontal cerebral cortex,
brain siei.egxebellufng eneh white mpttenupicts bnaging fromgn efordnmatibrgd area;

SR e LI P B, 1) P

prefrontal _ brain stém cerebel |l um

aPRNsipg eleeirigphadtizity inrsaid tseledteslzagkiarng therbeain ysaiif soccarrelettradae d

AL & Rrarial Bl ¥ er lectrical.signal.t.

o Sfpapilp B Ut oo SERLAL T DS aBIC AR Ghich) A sl gected area,
to proyige epmipdrisperesultseandar ea of the brain by said second

eh&&kﬁ:ﬁﬁige from said comparison results whether said application of said predetermined

20.

electrical signal to said first electrode causes a modulation of electrical activity of said brain area,
wherein said modulation of electrical activity corresponds to alleviation of a symptom of an eating

disorder.
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conparing the sensed electrical activity to a
predeterm ned el ectrical state of said selected area,
wa 00posrdtde conpari son results; and det er m ni NRCT/D82U06/025064
sai d conparison results whether said application of
said predeterm ned electrical signal to said first
el ectrode causes a nodul ation of electrical activity
of said brain area, wherein said nodul ati on of

21. elthe infeifeal ofaddinViot Whet€h rs@iamstdaecmaﬁhllg@wc&hpx@d@s Qfjudtable electrical
npt om of an eating disorder.21. The nethod of claim

paramg{or, it i nedbc o Spmpiiage 4 HiaE aislegsh gpe ReRAtar Qb gaid first electrical

signal dd{et Sh 844 EorfafiSdnréstRd. paraneters, and said method
further conprises adjusting at Ieast one paraneter of

said first electrical signal based on said conparison

22, T Tﬁé‘ hdethod 82elai® \%F&Pﬁl@ﬁq%f@éﬁ&%@léﬁﬁ‘ﬁﬁl%ﬁl@% ehi® Ebdted area of

sensing electrical activity in said selected area
the br%ﬂ‘ by 7 sseendielasyodespaprserpihduial sewsingode conpri ses
subdural sensing. 23. The nethod of claim 20 wherein

said cranial nerve is selected fromthe group
23.  cdhemsthon §f elriny 3¢ whereinyspisdradal akerve tiy pejpsted fedim Baadiroup consisting of

vagusqgfgsg'i&%ymgégﬁ,%(?s‘md gcéesﬁy Hetfod of treating an

i ndi vi dual ering froman eating disorder, the
nmet hod conprising: providing a controller conprising a

24.  SiAGR@hodIRRELARL AR AR HRI S %%%olrﬂe zg} &@@r&?tt* oxget}%cf&glpnsmg

first electrode and a secon coupling sa
f progiding] seeantroldfs cowprsingr msigedl gererape apfl prdvessomidi comdwaication with a

first el d electrode to an area of the
irst e %ﬁe hrg%aﬁé{?dnq RECRD!

brain sel ected fromthe group consisting
oftouphsgjsaai, firshghectddeds atralanlemve of thgirldatidal; t hal anus,

' b
DESHRLEATb 84 B efoal B b e O Bl oSy Ay AR B o the group
consistimgaf irmplp) ytibngloaal mr@d etngulaﬂen dﬂlaeiuecﬂireﬁr@mdl dategfaalcoﬂteﬁ brain stem,

cerebeg%%lfj ﬁ ﬁ] %’ SsLrpd gtrﬁémm ouqrq?etangﬁur onal activity of

area o &g el ectri cal
aapplymg A pre’detemmied: elactried] sippalv® fyd sédonld felettBdde to modulate neuronal

..electr i.ng the sensed electrical activity to
acuvugo%ra}élaso]ggta}ﬁrﬁmelbé%{’r| cal state of said nerve, to
yiseabidg clerial icsiolty in@sid biatial mbeledyRhidfiRgeltdoap;sai d
€4 Op%{llggs ensrglgsseg F&:&l{lp gtgl?veltéll tgraiiggrec? Eepl | C%tkz Bq(i&tfeacl)fdsaid nerve, to
yieldoeinpm‘isbmcéeulmauses a m)dul at| on of electrical activity

of saiLd cranial, nerv net hod of cI .aim 24
VPRI O i S%Paé‘F‘?é‘c’EeF‘ﬂlEaWh%}?eé n%ﬂﬁ Hesfipr @F said predetermined

electricafljipisil elxhid sedo@d tledtdad c4nds aRidelaten oF ré[d:ctﬁ@ahl detiviy BOGid cranial nerve.
further conprises adjusting at |east one paraneter of
said second el ectrical signal based on said conparison

25.  I'Elsdihéthod 816c1a1ﬂ124aﬂm1n ¥8d Bécehd)elsdthidu kighdl @BmPHiLE 8§ SstdbR electrical
treaté 9 tﬁaé%mgt suffering froman eating disorder,
paramgters, and sa d metho er comprises adjusting at least one parameéter of said second electrical

signal based on said comparison results.

26. An adaptive brain stimulation process for treating a patient suffering from an eating disorder, the
process comprising:
(a) providing a system comprising at least one sensor for coupling with a status indicator site

on the patient to sense a present state of at least a first brain region or set of brain regions; a first
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process conprising: (a) providing a system conprising
at | east one sensor for coupling with a status
WO pai70879T Ssite on the patient to sense a presPOl/US1084/625064
of at least a first brain region or set of brain
regions; a firststinmulating circuit for coupling at
| east said first brain region or set of brain regions
by at least one stimul ati on electrode, to carry out

s 51 S8 L Bl BB of by A Gy e et cne
stlmld;moni ehﬁbtr(bcbaﬂit camyeous ?ﬁ?ﬂhﬁomﬁﬁbﬁdmgwa{iﬁtﬁ)s’e{ afl whﬂﬁtlofrlq{arameters a
at a al.e (0] e presen ate an
compara?or aggtpt S g%fo&p@?ge ]é]’h.'?al ?te}?aét + SSOSQP 1 arcglingz?,r@tﬁ%@agt@%{cg receiving

data rﬂthiteid to ﬂlecﬂ'restehladtates aidoconpaiie Safdgprésaﬁtlﬁtdté dat#) with RESlchde\site data, such
ati.ve out cone; at | east one

tat BB ing o Bt et R A R Lol gt one contol cireui
coupled iwithl atldsa@tgsaﬁ?d figt stim@inthgagiamt esll hdbied Q’bﬂ"ﬁlen?gdhdjﬁe%daccordmg to the
n hfe ut come of said conpari of said
R R RS SR A A p—
st (b}md)@’(mg)ihlcpa’ﬂ Ee’éﬁ%h@ie‘ﬁsor @ith s&@ Y Bhiuf GdRabeki@ln hﬁ%ﬁﬁemﬁ’ ne
sorvin ]g ﬁ-?}f atus indicator site on the
pa( gfpuiatmeptiepyt Aftfshbramgeaitn et sef of PR regipusi of theggfiaphaccording
to af@sﬁ se’tofitﬁlﬁjlati%ﬁbal@lﬁet%al n regions of the patient
ordl ng to a first set of stinulation paraneters;
) SOIEE A gresenpites elvpidgiatigns togrovide senssdddtant to provi de
S E(B)S eshpaah@said Rhsed AR Mith RberSRk Gal YRS &faHRt @orfﬁﬁa](‘lgbn res t
ref g{éence state data to derive conparison resu 613
fRinRg ferowdcamgarsontsanissdrtees diangs infstsHamlation parameters is
necesgég,ange in the stinulation paraneters is necessary; (g)
saj d change is necessary, determ ning what changes
ar(é) flosaigechargges pesessany ddesarmiminzawhao phapasscane todrestpadeli said stimulation
paranfe®10i ng said first set of stinulation paraneters as
determ ned in step (f); and (i) repeating steps
( &) ehaneing sad ftma@emfmnwmr@ p@nmq@@cas determinealtin gep (£); and
p"{‘i) a4¥BdaBhS stepNL)- dh Wi)ch rrEJﬂl V\ﬁé éﬁ%gc? sthﬁhﬂf%hg)mnné% 58l no further
be necessary in s no chan
changg . deferginedip dp ngqesm iat atqughmm mgcltaogealscieeﬁsgae;d whet stimulation
Ll
sccorlg ' TS84 Bt BFAAIEh ShamBAE b S FLEE Syl Ry Beting isonter
further conprising stinulating a second brain regi on
OF {60l on tient. if
27 cghn% I?lgésg Efjcrlégl ot %@@a%ﬁgf ¥ af%c"mg' graegcogﬁ ra“%ﬁeélﬂ%f’rasecond set of
brain gegigneef the patientafiybeicangpatigmeésilis in@iBate Hata qaﬁmﬁ&esgn@lf caGsedh therapeutic
benefe/ Wherein said step of stimulating a second brain
region or a second set of brain regions causes a
benefl cial therapeuti c effect. 29. The a process of
28. aCt égﬂog«gs cﬁélﬁllpigr\?f% An 5 c} ste o(#fp é}iﬂﬁlﬁél}gslag&%g‘@%rar;ﬁ gergloorr]laor a second set
of braplrrcgl@ssausés a:lbmcﬁmaﬂﬂlembamewfkct.l n step (g), changing
said stinulation paraneters conprises

29. The a process of claim 26 wherein step (d) comprises sensing neuronal activity of a peripheral

cranial nerve.

30. The process of claim 26 wherein, in step (g), changing said stimulation parameters comprises

providing a stimulation signal that stimulates selective parasympathetic afferents of the cranial nerves
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providing a stimulation signal that stinulates
sel ective parasynpathetic afferents of the crani al
wWmerovesi7e7 act i vate at | east one crani al nerve PEL/OsmY6/025064

chosen fromthe group consisting of the gustatory

pat hways, olfactory, pro-inflammatory or

anti-inflanmatory pathways, respiratory pathways,

cardi ac pat hways, baroreceptor pathways, the

S satiety path

0 acﬁgélgﬁ ?ze%%r"g‘.%“&?%r ‘gfv%rp ARy g‘,’s}éﬂc W?re?ralﬂpc CQfjijting of the gustatory
pathvedys| dlfactogyi, proriedanahatanysumiant-aiflamadatonpysthways, respiratory pathways, cardiac

pathways, baroreceptor pathways, the somatosensory pathways, satiety pathways, and noradrenergic,

serotoninergic, dopaminergic and cholinergic neurotransmitter pathways.
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