Peripheral Nenrostimaulation for the Treatment
of Chronic, Disabling Transformed Migraine

Chatles A, Popeney, DO: Benneth M. AL, M3

Buckgreand.—Up tn 5%, af the general popilobivn sullees from trunsformed migraioe. Thes shudy anabyzes
climical responses of iruusformed mipratoe to corvical peripheral nerve stmolathen.

Bethods—Headache fegnency, severity, and deabilily (Mipraioe Disabilify Asscssment [MIBAY| senres)
were Tdepenilen ly measured in Ao unesatrolled consocntive case Asries of 28 patients with frmsioomel mipodoe
impinnted with €1 throngh C3 periphersl werve stimuluiion, Al putients mot Infemationzl Headache Sociedy
iTHS} eriterda for episediv migraine, s weil o6 suygested odtaria for raneivomed migeaine, and Il been refoace
tory b cooventdoenal oeatment for al least 4 wanths, Hespenses bo O treagh ©3 povipheral nerve stinolaticn
were repnrdad.

Resubls.—Erior to sdmmlstinn, all padents expenionoed severe disability (prade IV on the MLIDAY) with 7556
headache dpys {averipe seventy, 93 average M1 AS score, LE1) over 3 J4noth periml,

TFollowing stomulatios, 15 pathands reporbal ilGe or oo disabildy {grade 13, L reported neild dizahiline {grade
M), & repoirteal mmlenite disubility {mrade 1), sod 5 ermdnmad st severe disability (powde £%), with 37,42 hewd-
wrhe days (average severity, 578 verape MIDAS soore, 15). The averse inprovement in the MITIAR spare wos
LT willy gl pubents copucting Bheir headaches weli contealled afier stimndaliva.

Comdusions.—These vesoliz roise G possiilivy that CT through C3 pedphorsl nerve sdmmlation com helpim.
prove tennglommel wdpraine svmplons and disability. A onmdrelled gody i regpuiced fo confiome tese resolts,

Koy words: headache, migersing, irpnslvrmed miyruine, peripheval nerve stmiclatdoo, MITVAS soove, nenosiimuliliva

Abareviatiors: NS periphierzl nerve stwlation, MIRAYS Mipraine Disahility A swessoent
vHAedgelie 2INGALEARATE)

Ul to 3% [approximalely 22000030 of the gan- cleasiog beminche requeney and deereasing severity
crdl populatinn cxpeticnces [cegquent bepdeche swmp- of migrainons features.® Traoelermed wiprsios most
Couas wilh lealurss ol both migraing aod eosion-type clien develnps in the sotzing of semptomatic medica.
headache 2allesd teorformed miyToine. - tion avaruse wilh u severily sod progression Lhal s

Erensformed migraings are chironic daily or lmeel-  commanly disahling, incapacitatiog, sod elaciony 1
dailt hedaches (mure Lhan 15 davs por month) amf cersend ieeatmend?
are nonpRTNEVEmE? (lasting muore thun £ hours). Pa- Corrent treatmomend for ransformed migreine
Licals huve a priov histore of Tnternational Hleaduche  may inclode haspiralization or otensive oulpalieot
Seozlets [IHS)-liarnieel cpisodic migraing wid n- pareolesal frestments. The goal s te insermpt e

daihr headache polterw with pprenleral pralucols, dia-
e e ot ot oo, FA, ger Lang ST kg nvlgoscs € 1sbavd i prse.
Popeney) and ihe Pald ane Heultn Munupement Center, Pa,  RPRwenl ellective provenlive and abartive treai-
Housdou {Lir, Ali), Tex menl =nd treat hehavieral oo oeacopsechialoe oo
Addeces all cocrespmulence B Dr Charles Popeney, Foug  norlidities. “lrealment has varied rosponses, Fiffy

Bea Mewndepy, Saite 1, 3005 PUams Losce Bowlevunl,  pzroent to 753 of palenis vain pooloaeged boenelits
Snanrland, TX TT474.

relupsies coa vocurt Owerall, prrornzral medicioes
A ceepisd for prblicadon Daloker &, 2815 Denziit these palivns.
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Yiyg Toe-(A und 6] Antergpostedionr mod laicral Images of dual
qoadegoby pediplecal C1 ibrougl O3 nemrsstimulting clee-
Inamle [Pisees=Chyid Ploc, Medieonde, daneagolis, ¥ (2]
Axtlst repdiilow of pecoulweises peripbersul plovsmaeni gf £
lBciugh U meunslimnlatng chectrofics.

Twenty-tive colsecDiive palienis whie mes EFS
crilema for cpispdic migraine and snapesied criferia
For trapsfolmied Lowraine were implanted with 1
through 2 peviphore! narve stimulalico (PS8 (1
ures LA, LG, end 1425}

Therz iz & Kpown Jongstanding clinteyl elfticacy ot
PNE In Lke treatmant nf newopathic pain, The reio-
naly for applyius FHNS mvolved the distiazst nenmo-
palkic guulity of the natients” syuploos within the
CLoJroweh C3 peural diztzibulion. Apnleing NS

Aperid 20

may dwizpeo the chrenie bombardowe ol vl senscly in
put e the crigaminocerical complexs and s Jossen
[priygronive AonaitreELion. Withow: olher Toparls of
implurted siimwators [ur ke ealmenl of Lleuis-
farmead migeaize, flus vaconivolled oage sorics mav
be ol nleTest.

RIETHIIS

Twewy five copgecuuve padents wesling THS
criteria tor cpisndic migraine and suggested oriteria
Cor lrarslurmed mipreioe, underweni history eod
Phvsical examiaacion o an ontpatieat penroioeisal!
PUIN managomone scthing, most of whom had hoon
lealed wilh iolensive ouwlpulieal porenderol real-
mants to interzupt their daily headaches. Magnetic
resonence imuedmT (MBI wus esed o role oul siroe-
el cavses (atiacianial aod cersicall Lur paueots’
symploms. All palienls parc a histore of progcssive
paw g e poelerios oocipilal, wsriex. or relro-
orhital tegians and had failed polvphermacalogic
Uierapy (preveoiive and aburlive]. O uveruer, the
paticnts had faded T phorwasoicec Weatments
(Mailed ghorrive treatment was defined 2w failing o
ohtain suslowsd pain-lree eeponses, aled preven-
tive croatment waz defined as the wability o reducs
Crequency of acadaches by 50°%. ) Sowenti-giy poroenc
o paticang reported swtiplabmatic overlise sof meli-
wilions including simple anglgesiza; comhinatinn an-
dleesics, o merewlics [ur o mipimun of & monibs,
Alempts were made ta discontinwe avergss of medi-
calims prior Lo PNS wilh oo soecoss. Mos) pationts
Inad Deen 10 1he emereeaey departoe sl lur beadache
Lreatmenl withkin he print manth. Perdingnd phvsical
satzinalion [ndings incleded poswerine oocipital
rmiescle tension Al Sepder points over the distul C2
lhruugh ©F nerwe branches at the nuehal eidpe. AN
reapaided lemporarly (durativo of the locel anes-
thatic] e hilateral acoipital nesse bDlockade. Al pa-
leenls comoleted v sucoeeslul 3- we T-day mal of out-
pationt stirwnlatian Wil an esterpaliced uadcpolas
(Mudironic Bizoes-(ued, MirnzapnFs, Winnd cloe-
trode svale:w, Apain thers werg oo palienle thal leiled
crternal shimulatian,

Permunenl 'tmplunt teehnicas incloded placing
tarn quadipelar glectrodss posiioned Lansvensly
throupk v subcatanenus siidline ncision mror 01 and
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sctachod tnoan implantable polie peneralor. dere
specilically, eleclrsdes (Piscce-Ouad  Plos!Synarpy.
Modiraniz Menralogical, Minneapolis, Mion) wens
placed subeolancansly, at tha level nf O, suparficial
1o the cervizal muscular fascia and lransverss to the
alfvcoted C1 through €23 {oceipital] necve nnder Quo-
rostopic conlro] (1 uures 14, TH, and 107 Confir-
mation of clegtrodde position was nchieved wheo pu-
Liewts loculised pedpheral 1 through 073 stivwlation
paresthesiag in their posterion weuipilo repluns.
Measwrenent—a pastimplant folephione so:-
vor And Migralne Disubilily Assessmenl (MIDAR)
Questommaite were conducted a6 waiboret s 1
documenl  prestiroulation and posslimolation re-
spmscs. [hata wers oollacted] refrospeclively v nu-
Lirols churts and welephane interricws, Pationts were
quetice for: aandel, curranl wre. aee ul implant, aee of
otz braduche, symplomatic reedication meernze, a:ul
histomical headache eyuenuy, severily, sod symatom
lepe (spisndic, conlinums, progreesivg, trassfoomel
aura) Srimululion respunses, prranmctors, usz pat-
terms, satisfaction, and complicatious. were recorded.
The MITAS Queslivnnaire was uscd to easute Ine
graing disability, It does s with high inernal sonsdis-
lerey, Lest-rewsstrelianiiicy, and phase vololite ®
Stulistival Analvsis—All monsaremeants are L=
ported e proup mean ralues will standand devialivm
andl 1aoue urless otherwive noted. Toata s/ere aono-
Trred (BPRES Tioe, Clucape, ILY using paired 7 L0885 oo
meazune sebjocls’ protoipmmscs and pasirespoenscs.
To evaluale e redouction of MIZAN scverity orads,
Wileoxaon signzd rank sualisics wers ussl, A Lwo-
tailed Fvalee < 05 indicatod & simitieant difference,

RESLLTS

Headache Demoyraphics (Fable 1.—41 75 ng-
licols mot THE eritgria for epirodic nleraine and
propused crleris lor cranefrrmed migraing, Seven
paticnte (28%) had mipraine wilh svra and 15
(7A% ) had migraine wAthout aula, Nioelesn [76%)
repatted swnplomalic averwse of medicaron inglnd-
ine simnle analgesics, combinaiion souloesics, ne-
2olivs, vr triplems on g daily bagiz {mare than 15
dnaps par montt). Twenbp-lwo pelicots (KB were
wumen wilh an yvorags moo of headashe vnsel al 235
rrars, Al patienls ceporled anoavorage of 10 voars

37l
Table L—FPatienl Denwegraphleat
Ehachy Srronp
Tunture [ =351
ALK
Foinal: Pl 1Y)
Mals 3y
Mg, owan franee, v 45 (31 hA)
App ik Teinbic e nneet, menm [rer Ep_‘:_:ll ¥ a5 |:__I]_--1-l:|]
Twpe of Jeadacie
Migrazime wilh i T2
i warbozk eurn 15 (72
Bpizodi: i graizie, medies U512, p I [7.41]
Hime Z-430
Trapelornod mwizraing, median L5000, 10 (L2
e LAl
Syoptometiz medicetion ovrs:
¥ L& 19 [7a)
o 021

~Malies wre nember (percer bige ] imlese stheraise indiznced.

wirh epizodie merdioes aod 10 veurs with chronie
eraadtnmncd migraines.

Lmplant Pemopraphics (Table 2).—Fhz average
length of follow-un was 18, 3 mootls, The averuagme wre
ul the e of atirmlater implant waz 438 veals,
Talienty applisd low [requincies (mean 33}, Lo volt-
ages [mean 3.2), wids pulse-widihs {mean 400], vl
aolivaled ¥ mean af €3 cathodos por cleemade o
achjove opliwal cootool of headaches, These sellings
were indopendont hut oot tandamly prefeceed Ly
patiemls during puslimplanl programming soszions.
Siwtr proresnt of patiers used slioulalivo iolecooil-
teolly, while M1 upplicd i eontimaowsle (azoalsr ac
Towes levels) even w the ubeenoe of headuche, Pe-
Lictis chose the made of sciinulation falerimilenl ur
continuens] lepeoding oo theit sympenm profilas,
They wsed ic intermiltenliy i they wers able Lo com-
plelely abntt headaches, and concingeonsly ooly afie
Iendache cessiion Lo muunlwin puin-free perods. he
hascline charagooviztios hetweean these 2 aroups Lic] ool
diller. Averpme slimuolalion ime to &top 3 headachc
wan 245 minytes.

Cumplicalivne included tranmatic migration
O opaleuts {motur vehicle ascidenl wnd full) and
SpPomlEncols migration in 3 (ankncwn carsel, Al
migrationy were suoceaalully reposiiomed. (ac pa-
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Choaepleatems, Mot

I'razrn b elec civciy TI'-'if:rllﬁljr. I}

Sportapecae tioorsods auoralioo 3

TnivcLiun 1
Totnl device sxpeience, mo Az

* AN lienls implanted with hilaceral Pisecs-oced Flus eloe-
Ireales inlnchesi ra A sinele Sypeczy Bl Procremmeble Intea-
ral Polse dieneralor [Medimonic Sesolomenl, Miooeapaolia,
Mirn].

tal] teamelic anigratinne wers incident relfes (motor vebics
aaden. fall, cuy Al inigration ened the vrcs infezted patiz:
vde swidit duesegiul cooeriele nepneclivning.

renr sutfered an wdection 6 moaths posloperalively
and euy reimplanted suecesstully 2 socolks aller
explootation, Tulul reporled device cxpovieneoe iz
457 months,

Llcxdache Stinalation Responses (Table 3y .—
Mgnitieant padoction o healuche severite, roguency,
ard divability wes acen with G thioueh C3 MHE
Trion 1o elirnulalion. pulicols reported 730 headach.:
ays (Rverags severity, 352 oo o suale ol Bo 100 aver
wel bverape 3-monlh poviod. Adfter stimulation, this
drapped to 3705 davs (pvenume sevorvily, 5.72) meer the
same Uma frame. Fighor-epht peccent ol palisols
were pueliive eespuomden we defined b 50% or greater
imnpreement 1y Deyuency e sevorily of headache.
Averuee redectivm in the MTTIAS scops was B8,
(ranpe, 509 1o 100% ) with Lhe averzee MUY AS aonme
helore sumolatnr placcment af 1210 amd aller stGonola-
tor placemeenl, 15, Pateals whe dd ant achiowz o lagt
parssthesia of the C1 thaouph ©2 Jermalumes had im-
medzate relaprs of thelr head pain serrptomns,

HesuSiche Frecaency, mesn (STRSI s

Prestimizhitinn Te5a% | 26.R1]

Poczstionalarien AL [TAN
Heuaiachi severily, rean [0, 111
Prestimilztion 2.32% (128
IMigsislinn alativm a2+ [Z*.J'I']
Prisilive 'ﬂsp-cjdﬁ'rs., W 3]
MIT AL d gabisiny vocwews, aean (3177, %W SR Y
1¥oam e Al
MITsAE szore. riean (50
TPecaiunulizLiun 111 €50
Renpe A2
Posletinalaren 150221%
i pe [1-Li]

Faired-sanpbe 1 lesl. ML Deficed by SUS% us gicaler
el i srogqueny o seetile ol headeche, 31145
jndivalze Mgz Disalilily Aetewrmenl.

tidagz e Lizsalailivy Bascsmnent soazis ane ubtazned Dy sizepaly
auomnting, Hee fve Hems covciing celivity looikatioug in waliam
itz of damg of masad activities.

oy Rediel, Disabilily Scoces, Foliend Solisloc-
fion, and Symptomabc Overose—Priot oo somula-
tion, all palienls experienoed severs disability (orude
IV} Fallmwring stivmulagion, L: paticnts repatted Liftle
ur no dizahility (grado 13, 1 reported mild dizability
(prinfe IT). 4 ceporied muodsrsie disabiliy {mrads 1),
and 5 contirgsd with zevers disabiire (grade IV,
Lloveeeverr, wll patienls ropnmtod that theit hoadaches
reaiie] well cootiolled {sucoes:Lu] puin reliel). be-
nning imnedineely attor implaat and tharcafter
oaintaiues] uver e deretion of e study, and thal
thoy wontd repeat The impdant proceduce again, Tweny
Puidenls (90 f reported T35 or grosuer pain relict, 3 re-
ported 0% or erseter pais rebied, eod oooe repuorled
Tess than 0% rclief. Sympteoaciz mecication overuss,
as delintd by more dhan 13 doser por month, weas
present o V9% of puliests poior Le sitooletien, Adler
stimulaliom, mast paticns oaed lass thien 25 symptom-
atic aulemation Joss per rmonlh Dor cosidual symplume.

COMMEMTS
Significant redustion in headache sevarity, fe-
guensy, ol disudnily way fecn with €71 tirpogh (3
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PMNS. Prinr oo atimnlarion, patients repocied 756
headuchie days over un sversge 3-monch perind.
After stinmplation, flis dropped w 375 days, Prior o
smulalion, average soverity was 95 an g seale of Gio
10 Adrel sunzsuladion, averspe severily wus 5.7 (hoth
uveT 4 3-moolil period) Average reduction w the
WMITFAS soace wis 83.7%, with the uverope MIIDAR
sonre hefore stinmlator placemant of 121 and aler
giumuinier plavemest, 15, Lighty-sight pereenr of pa-
denls wore psitive respanders as delinel by 50% or
preiler impravemonl in fregquency ot sevarity of
headache,

Lo our stody, paticnts wors able to redues rans-
gaLimed migraie fredueney, severity, and dizaihdlite
Phese results sonld reflcer (laceba response. reeres-
sion 1w the mean, or spontlaneaus improssmncnt, Wins
of ot naticnts aftel stiuluor plicement sl had
grude I or 1Y MIDAYN seores. Howewer, these 9 pa-
rignts hiad 2 8% reduviion o their eyeradi M13225%
seare. In edditicn, all U aatients silber bad a 50% or
grealel reduclion in Lhe frequeacy or scverity af their
headaches. Thus, one can appreciiie ow bese U na-
ety stifl fell Lacir headaches wore well controlled, o
the ond, B overal? tobugt eesalts of e slady raise the
pussbiliy ol 4 true treatmant vesponge,

Fecenl stwdies have sugpested thac The activatioo
i povipheral anciooptoers, nceensed oo-cell aclivly,
dnd Uecreased pain inhihition may act at che teipeoi-
nnoxrwieal gnlples (0 produce Lranslormed migrainz.
Coulid 21 thrawgh 3 PMS madnlae thess aearenal
TITCLITE S12ALULE b LTUe TeElTnen s SeaTones’

Lindzrseanding fonciionea] oeoaru] unulmy such
a3 e lrpeminoceryical complox and how Jalorso-
tirm fromn giterior Wlracromel sleuclures, dara megtor,
amel hfonsd woeracls project to this aoalomie area 3 in-
oot i fecmolaling polental ooamicnt opliong
{ligurc 238

Tie puesdhility that just as the fripenninecereizd
complex rgeeived npul [rem semsocy atfarants of
meningeal vessels and dura. il oy wlse revetve -
gons ounlardinsal fem £21 thronwgh O3 senzory olsr-
Ui in patiznts wita frans fevmed migraine (14gars 2.

Gv wllecing tac incoiming periphelral sensury nuci-
eetivs inpand Do CL throweh 623 aqth stimiacion, we
vould polentially abort contral sensilisalien §15rares
aitd 4]. Mwcling al he Ingemnacervical compley, it ap-

h'l.. Z—1ain drumsmissaem nnd maslulnbsn i l'rig-l.'miruwusl.'lp-
lur qud trigemdnocerdeal spstoms, Aicrioe Indvaoenodai Hewe-
fwréd dury jowler, aud vesch vie tripeminal gonglipn, CL
thryacgh O3 {opet via CLduongh ©3 gaogleal, o desoeombuy,
luldbifeey patioears ibrogh dhe loces coemaleus Cinvecging 40
the wme nemran of the idpemiveee e eonples.!

prurs we may he polysmapcally reducing creitatory
transsutters el aupment paia. The dorsul bom is Ge
sile ab stacc-dependent. newromal plasticly aod steu-
e confilizalivms (Leurs 45, In ossence, i this cas-
cade of awvents s buerrupted preemplively, beud pain
Tespumic can be aboroed e controlled, chus redaciog
headzle equency, seeerily, and divabilice (TEble 3.

Cowld we alse be alfecling other peuronud or-
vuils such as on-cell aotivity and central pain inhibi-
tion than alse process informaliun b the level nf the
Ligeminooevizal complex?

Tnereusel un-cell aclivity may enhance the zon-
tral netvors svstew’s [CHE] cesponse v buth painlul
and nonpaindsi somnli, a2d wodalate e activity of
tae uigeminal sl docsy” bam neuroas # Alse, apmp-
tomatic pvse 0 patien’s with lrane lsemend mivreine
may Lacililale nocicepcion via on-gells within the ol-
troremirgmedial mecdullin® As seen, THY 0l our pa-
lieals woere owvenming symptamatic medicalions. lo-
desd, sowe orms of chronic deily heedeche mew
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Fg A—Xode of adlion of api! cord slimolstino. Antldronse
eatilulion of hew-lhreshald Rhore in dorsal cohunns 19 beloyed
1o Acthvate Inbiboey ciccwily im the dorol bem. The simogig-
oy erbimlmmie. wetivatlon of dorsal colunoe oy actaie
miprnspdoal-patlop meclaoidws,

resli, In pard, frem oeuronyl sctily in the trigamingl
nucleuy candaliz az A resndt of snliaoce] vo-vell activly®

In wdditioo. the €M% comtaine neural notworks
that inhibitmodulale pain leansmeissiom3 These in-
clule noradrenergie inhibitory projections from The
ingular corlex aod Ipypulthwuriuy which descend to
Lhe trigemninal muelons eaudalis maul the upper vervical
dansal boen (1 ieares 2 and A)- Trestonction teithin
thiz drsesnding indubilory svslem wver time coald fa-
cilitate Lhe devclopment of cleouic bewdsches wnd
™ay 2 woportaol o the elinical svnlution of traas.
fermed migraine ™"

[T physiclagically annld we aftzet various eo-
romal circwits relpce<d 1w paio lraosmissionsmodolation
al e level ol Lhe pigeninaceryical eanples with pe-
ripfieral necve slioulalivm? L has been damansaagd
lhal acuremal activiey croked Ly periphiscal owsdous
flimul i lhe deeper part of the dargal lein may be

e Lalberpia ol . 1}___—_: -

Fig di— ipcwl drewibry in the uoperficipl dorsid horne Myglep-
v inpgic mwansodfted via hiph-iheesldd sod lop-theedlsedd
prumary ulfepsnl libers 1T achemue alse iBadrules mssdble
dh:scnnving conivol nacchaaenag (T, Tleese may e ceesiced dl-
aly wpan dirial oo projection ceuree, Flpsyouic inhis
hadiom andd ol aeeon

wibibsited by stimulalivn of Lhe doryal colummns!=- It
is alwo Zoown thal sthioolalion of Qe dorsal columns
EivLs Tise 1 anddrontic actisation of sallaterals in the
dosgal horn Y This oudicecl aclivalion vis inlecoew-
Tans, ar direst activation via plesvaaplc amd oslsyo-
aplic neurons, muy inkibit scoomd-medor naciceptive
neuraons [Figare 4, A, B, awd )7 Thus, slmulalion
al ie-threshnld, primmy affcrant fihers may result
m reduced pucieeplive sensory inpul thal subae-
quencly rvodug: contral seositisaiion, In wdditien,
wiltk reduced nooiceptive seneow input, headache
frequency and sevenly vuudd be redeved leading o
imprivement in medicerion ovgmze, This yislds &
avadnal celurn G less sovere cpisodic hesdsaghe pac
torng (Table 3], As the descending wlibilery projec-
dums cumverye at the tigeminaocmdcal complor
soun kelation pray be meddwlating pain transmission by
CoeTeAZing nagion prive fransmizaan st e C1 booarh
C3 Lol

Tatienls wlo Jid ool achievs ur st pecesthesia
ol the €31 through {23 dermanoimes had irmaediate e-
lapse of thew head poiz eymplums.

In additien, with scimylacian, our patients noled
Ural leoch. vibroGon, pressure, snd heir movemone
seasibilitics wore aleared w Leele oecioial sealp (ler-
malomas L throogh O30 This suggests stimnlation
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uclivation f A elpha sod hets fihers via che dorsal
ColnLs,

I"orthermore, pinprick Ronaation Temained un-
chiaaped willl the siimalator or, corresponding with
smalier-diameter A gamnma and C fibers, This up-
pors the suplaspioal gale conlrol theory, psllaling
that dooeal criumn somidacion effecrs ave mweadiaied
wig Lhe dorsul by {1igure 3.9 Thoee ohacrvatinng
alan highlight. fhe impostanee af Loil dcivalion ol 1he
Jdursul vulumns, urthodromically and antidromically,
to achieve headoche symplom varioal (gure 3.

CONCLUSIHIN
Poeripheral serve stinmlation of C1 thoowen C5
whe snceessiolly vl for reducing refructnmy trans-
frrmed migraine sevority, frequensy, and disabifio.
This modadity muy be influencing the migemincen ry-
cu: onmpler siq tae wppar seevical dorsal boen, and
ihus represenls & acw mestmeni madalicy that o
prowide benedit (0 palientr. In addition, this sicdy
mey prinide ideas for further rasearch to elioe our
undarstunding of analomy and physiolagy of noo-
ronal cirgnits, With (s knoewledae, e may deovelop
pulenlial leeslmenls with exciusive nenral acticdy, e
must glae, a5 vetl, Beiler understend the inhubition nf
pa:n lrammitkiom by reduceion of such escilalocy
neretransmitecs as whusoale, subslance P, and oal-
cilonin peac-related poptide and the modulalicn of
this Lranstoission by inhibitory CrARAcrete intorae -
rons. Both systems are pregent ol Lhe tngeminooeryical
somplex, Wilh angoing nearemodvlidory Lealmerl,
e potectial for furlber disesse maoditication 18 pos-
sible. Controlled prospecilee sludies wre wermeoled.
Ackmowledgrenta: TRy sfwdy revedeed o Mnesscial
wuppeer, Apevecigdon i exprested S Sleron Thioine:
Margarer Theriof, BN, andd Crovoling Muso Jor thetr adodn-
il gWppoet ang Knata Medlee foe R i oinie congirs.
Feiszbene b vrewgting o figwees, The mahors are indelod fa
Mipwme Matfenr, M e i radew ol e imonascrige,
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