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ELINICAL STLOIES

PertPHERAL NEUROSTIMULATION FOR TREATMENT OF
INTRACTABEE {)ccmmL NEURALGIA

sripital neuzaly.a (OM] 25 4 rare aeu-
regival disuzder Curacleceed b
BT |:_"|_':'i'\.'|1rI-:"\.' o Iilnl'iniltirlg ]:lairl

veithin lhe debolion of the preater and
Iegser arcpital metves (8L O atbacks are
vezpaceble wilh hose of ‘rigeminy ot glos
suphnr}'tgt'nl 1'|I".Ir.1|5ii!|"i. L-e:-:-::re_[.z-t it icLezse ol
OM, paur prely imvolves oodpita. and e

awriadar a-oes weith prvzsihoe ritrerorhitat ra-
diatnn 4] ean be I'.l.*l'l miZalera. LR, 7). In
lare elasions, paln way radiate alsa o the
gide ot the head or b She front] region (21).
Yanilar by cSes neuvapelhic pain syndromcs,
O attacks can b '|'|'r|1'.'|1l-:|*:c:| h_':.' ?ulp.:l:int'. iL
trigger poinl, which i wodl ceses identificd as
the aocipim! ratch (51 Trauma uf e 2 root
durir nuemal ol eXcesave OvVemenls 8.3,
whitlaal ifnzy) of the head or by crthritic
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changes of the atlanteaxdal joint is thenght B
lae the aniain cause uf VI {23, ). Suslained
conlraciion of spasm gt the woeterint meck
s e have alao been wrplecaicd 9 a cause
ab O (52 Hoswewrs, vory ot the olfzid-
ing apenl (previovs traumd, coreoal soemdy
lewds, or Epamendss bepertrople] cannol be
e2ally jdanlifcd. and hor those parrats, the
cEnlexny of (1% mioaing unkeosrs (18}, Traece-
Moo, aewoa 2l charges I groatT oF wsseT
n;:i'pir.-'li neree i thew ok e ounsicered
iedisvpithie,

fazione therapics have beem trsd o e
rranapement of iolraclable OML These cange
from nonimeasiee, I'|Tllj-; futend I‘l'll!riIIl:.I"'H, such
g different crombuialions of swal and bopical
analaesics.  anticomwulsnng,  antidepresaant,
anid ewem o amtiviral sgents, b scooamally oea-
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. MELRCSTIMULATION BN THE TRFATMENT or Oooipmal Meuwalcia

=ive: hchnigues, such ag Wigger potat infetions writh thie prie-
hare o lewa | avesthetic aod sleraid mrhich may e boath diag-
nostic and  themapeuts ), transidlaneons  cloctrical  meeswe
sliolation. amd ditbereat nerse Blocks, Lo highly invasive.,
suzgesy-bazed therapies. such oz nrmaralvsss of (he grealer or
Lesser nevipdbal resve, wileadural duzotomy oof the (2 b,
salectwe pactiol pasterior chisobinny of C1 e C5 ooty C2
grmglivoeclowy, or T2 root decompmessinn L4, 70000131,
L6, 25, 7224, M, 4, 580 Bven acupunciure ferhmicgqoes ad
vepedled njccdons of poma.inon tuxin trpe A have boen fred
with a vanable rale of svoooys (8, 19, 37, U0 Despole all efforts,
nemi nF thiese treatinent of ons (provides compslet Long-Lenn
it of senpturns wlhodl causing signiticons sicle effects
(200, With b, $ae ettacks of U can becotne ¥y sovemeancd
lnbraclable b above reentinores] treasvenl modalides, whish
cun aignilicanlly irpair o patemts quaslity of Liie, dismepting
narma’ daily ackivibies,

Clhranic nrepital neree slimolalion (O2%5) 15 annther rmo-
dalizr for meatunent of chromice covipiial headecde (32, Tt rray
preeide geand Long-lesmn telict tm painful allaces of O
writhenst virtually any zignaificent gide cHerts Fhe icdess ool prain
inbdbition by chronie neeve slaulalion otginahsd im the
cale-cottral thoory of pain, whick was aczoducod by Melrack
and Wall (281 adwost 53 peeme apu, although zome spoctic
mwanrnpivre of 146 criginal lorpathesis weme et sonfemed by
subsevquent invedigalions (2=, M. 3ok The oatrens uinles-
glanding of pomsihe neotomedulaion mechanismo with
chromic eleclical slimulaton ia based on the 3ol thal ine

electrical eurremit apnlird during sluzwibacon can dizeeHy e <
cell membiene depolaration and asonal coaduelion in 2t
el zlates, g0 the pationt sxperivm s lighd Lingling zenaation
it 0 paiin in aveds inaecrated by st it seeves (14].
M the e, repeditlve eleclical elimolztien at human periph-
ezal nemes was shiwn t priduce escilalion fajluee in L
fitaers, weinich are saspongille tor propagation of peinful =lim-
nl (23] Alnmmatierly, b woas poslulaled tat cledrice] Simu-
Lazion ol & pecisheral neter may bhisk oore distal nocioeptive
imput by Johdsitasy aclion at the domal horn, brain slesa, of
tha'amas [, TiL 241 Hewswer, the pathophysinlogicl rnecli-
ardarr, ot pain rolicf with jeriphedal nerve slinwlation [IFRS1in
salienls with rredically intracisble OM sld] remains unalear
because [aciual cxperiteental o7 rlinical das avalable in the
literaturs cuv (his sulrect 3z very Bmited. In this aclce, we
prosrat ous eeperience With OGNS in 14 patents with chrunic
O freated inothe Universily of Tilionods al Cldeagn Medival
Centes lor the petiod Fom ApTl 2I0GZ 40 Movember 2004

PATIENTS AND METHODS

Patient Demographiccs

W tunducled a eelrospectse sy of 14 patients Srealed
with carenic (%5 and upezaled on by cur eamm trom Al
202 1o Moverpber Wi for ineraSable 02 (Tiehie 1y Ceigina’
E;m;npﬂm_l_ive sl |_'\:E|:r_'«p|::|'.'|_1'i1.'1:' chimic nnkre-, IIE:‘-ril‘Hl.i."r"E Ieporls,
Avgpita’ chirks, and dizect salieat followeys during rggular

TABLE . Patlewts' eepresenlativn and their weciplial nesve cimualatinn system dague:
Fatienl Ape CyHls Tialogy .*11irrrul.1.lnrl Trial Menrostinalattnn pystem stabus
o L : nirHaoiEh
1 2T Iivpah WA ka:lern M crplari
2 dat Cl 27 ey =4 nahion L [Mazzcel Sucten rrmard wier 12 conithia
Lz er i caronic infecton
1 EaF I3 apethen? prreioosly A + KIk astasd It alave
Jiag wosee wech srecoe inigraie)
4 Fdiid, CErILL spil s s ery, RO~ 1 LOM Rl B imzle At
dibramoealgle
: 13 I, .speithic K™ + 1L Pinrazl Caplanien? at 21 gt hermase
rl iinGrove el o pain a0
mzend Tur skim’.sivn
A LR Chiati melioamanzn ECQk 1+ LM Fassed n ponn
T P Idivprathic ECH 1 LOM lacwrd AN pann
5 Lata Uhiari rrallur-nadion KR 4+ Lok | AT nopsrn
L | 454 [l AP SRy KM + 10 Faired i iIII|.Ii.1I='.
1l aky Iicypan e R+ Lk Pasrarn Cuatlaisd i 15 voths Berause
af Inss =i wiml =z efie,
1] 414 st Falaama 1CaR — 15 [urgui: Irr priE
T AT Iivzatinc KM Haasar, Ir [2luce
= VLT Cure cal pipg sue3ey ROM - LS~ Mzgse! Ir plarr
| E10 inza-hic RO = RA TR Mo vaplar
g, puhlpgspital wees Ok Lo oeclakzl weresr B rahn cSeacdn aloeess Lk, kn spzci sl ceeee 20 e praee sl e,
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SLAYIN L AL

Vlinie vistls wrece nzod. All patiend in Gus 2ludy were diag
e weith ciueie, mdractable D soonrding e wodelines ol
r1e [mtematiomal Headeehe Sociels (121 They all prisented al
Lregir inckia’ AT o onar chroe willy conealaies ofF soveme sl
solbg pain in occpital wnw with oe without adintion feo
oitler pacls of the luea.d, reck, or shoulder. Thee duralion of pain
Atk wiaried fruen several mitmbes bnoseaerad days, and e
Lrequency trum several Qmes 2er moitth B severa. times pec
Jay. Falpation of thr excipizsl amea v Loper neck on the
afforted <ide weually vevealod mose o teedermeas a1d oo most
cazee procipitaned the mam allack Al patrats podsively oe-
spunded Lo occpitzl neree Blaeks wilh lamperany olicf nf
their nain, which was one of {ag mest imporkanl (aclons o
et selertiom fus CG,

The age ot 1 patients cayged betarcen 22 o003 vears willy
& median zge of 43 pears, 1lie palenl copulation crmsi e of
fire (5250 women and five (A owen, Tag tipfarity of 2a-
tivnls presanted with hilanmel sympuoms (B4, 7 of 12 pa-
tiembs] T r2awung Bve (3600 patiemts wese sulferng vomm
1_1_1_1I'|1\-:_'r.'.|. LIF: thsee < Lhe ol and e an the l=il swe.

i & ol 14 (57%) patients, the pussiele undeclying rrinlogical
Factrs have koo danbfed, Thres patiecs widement gurg?-
el ternentoms e Areld-Caiari salborms Hom bedore S
Leel episode of DX thome satesls had history of corvical
diskecbinny wilh Jusion fone o whon also was diegonosed
with fibzinrpals al one paticnt bl previces ek lTatimu;
andh cne pratiens was previously dizgnised with seesve s¥mp-
tomatic ivmaine, ek vight side nr the fead. Tnothe
LemaTE six 35 paneal withoul any aistory of relawed or
undellying pathuiogy, LN wis considered as idicpathic.

Pewlivel Hierapy weas mnewaccsstul nroraosed pevere aide
e Zipcls that ourhacizlen | Hie thes 2penic benctis in all patents.
ln acddidion, gact patent tautinely undeswend ReWEOPETCs
legical cvirlzatinn 4r 2ole ol nncerlying depression, addie-
Lican, peveniatoic Fsorcder, or any alher conditions knensen s
predilog for an unsaiistactory sutaoze, T eght (5751 pa
Eunk., we o lormed diagnoetic nuree blocks belove the stm
wlation puccedure. witich wime pusdtive inall cases in bringing
sar purary celiel of pain afier mjection of the Jocal enesthetic.
Al nther paticents had simdlar blocks perforned s2loee releril
I ca1e instbten.

The mean taml folame-up of he cetizs wras 22 muths,
mrmare fioon 5 Lo 32 menthes, The stk of e Leedmens wene
assegyrdd arrnncding 4o e crtociag 1) degme uf pan o1 d
vizual analagne scals bedusy ey, dieing the Fal, o ot
first ane] Lasl Lolloeni cxamimativees alles jnlarmalization of
the stirmalation; 2] consumphos o analgesos before sLegery
amd it oorveotive Gl owe-np cxamninations; srd 3 e desrec
of patirnt sstisfaction with pain eelick,

Operative Techniyue: A Two-Stage Procedure

The Sest stage of the procsduce {the mal) was periermed
rnder uld sedalicd ad lecal amistwesia boomoiclor palcoat's
Fordbark and raviuze (he woal optina’ aoverage of the paaniul
areas b Mo sirmition. After placing e pationt en the

WA vOoLLML s RUMESRE | A Nk

operatizg lable In a prone pomition, o oureed needis weaz
inserted b the oppet laleral end of fe aeck and advanced
Loward the maidline of ersreove lebral jrnction aleng the con-
lawr of the . vorsebmal anchy vaeder Quorcsoopic guicamer,
srosseng el e anatomes comrse of the geealer o1 lesser
mivipital secves, When pogitioning nt the nesdle wag consid-
credd as sitisfyings slandaed Lour-comimct clostresde [Uluad FI-
SCES, Modtronic Menamnlogival Toc., Binneapelis, MM or -
tmode, Advatsed Mevromodubstion fbyszars Ine, Flana, TX)
wit advaneel buough the needle, amed the tip of he eleclzode,
containing tour disrretr: cezbacks, weag pzacad noclese procm-
ity 0 the geealer or leaser noriptal neree, Col2ect position of
thas crlertrecdefed weas veciZed by inmmoperative st stunuladion
of the sveaar patient and Quoroscopically (Fig. 1 amd 2).
Posidon was ronsirdored sdwgquale O Jowr o midd e amplitode
slimelation and sraall prlse width weee enough fo rover al
painiu] avees. Cmoe adequaty cuverge wad acluewcd, the -
brode was guluved in plece with ronulrorbeble nylon aaures
ningg tovu plastie anciors provided by thr: manulacluzer Lo
mimice thee pussibilily ol wovement In adcdstion bu b
suluziag, (ha electeode was fopaed to the shan and cormested tn
o returnal stiswlaton device, Ater final werificaluon o] e
glecliode pogition oy flucneipy and lest stimmabition, e
palient wag lransferved to the Teovery ooean and then dis
chitgisd home the zaoe day.

The polerity o elecliede contacty and the dizulai: sel-
Hngs wone inchividcally adjusted in cwevy patient o uptizewly
corer 2l painful arees. The pacamelers of sirmlation vasied
widely from sativat fo outient and weee ag lollows: the polae
wid i 2anged [vom 90 to M0 me, e Freguensy ciged from G
by @01 He, omdd fhe ampliode ranmed frome 100 4o 4l V. AL
paligss vy thngh o sarnulelicn Tial at o Fiim 5 b ¥
il where (et wese able b s the stimuobator dueing theie

FIGLHF 12 feoteany: nstive uomasagde fmge of nodtoes! il naes i
aligem vl s Bu'h olrindes ware Sesertad i divaciom om rghe bl
Trspriine wodat e rhe Lt oler Fruche vy ! 2 mvlicear 32 1ol of J2 arimine
g v, et Gonaznd e il wensheid . She righl el waes mantad [
C st Tur 0 R ighl mestad D g hmeard the e

e e redE LT 0 N - e
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Meumcsviaoianon i THE Thes et or Oocmwiial Meuxaicis
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el didy ackvilies, Tacy wore adlowred to adjust cotkain
slitnulalion caraeeless, such sz amplitude, equeresy, and
enalse wwichth, wilhin specilied pleset manginal values (w-oaly
within TmEr ok +15% trevmn the |_||'.-1'i1'n:s| FUTCTRER witlua
celined in the hespital) o adust De stiomdabca covormise and
uitrensile Jepenwling vo (heie needs.

In case of swogse il amial defivesd as mone den 8% oF sain
redpwlion. the satient lad the sotcad pact ob surgicel pocoodn
surfirzed wided weneral e heaa memuse of painle suboula-
zivsas weiret bunnieling aved creatsm of the pus ket for H iroplane-
able 'Fn_1ig'_' t;:'nﬁ:lrl:ul_'-:ll":'_i;-.'ihl' Rrek "rcisiva e nlnu:l:'-:l.-:'-ng thee
yeloallilsT arcs i a weroal direcdon The sc™ tismcs wre
disescbesd desitesy Le the fasca, ared & anvall pockel waz craalad
ot thie fvaZa Thirten porery el brude was reizued, and Ow
standard ko comback clocrode wps then positicoed inhn the
Eare aatomic bocalion. whic wes eodirmed by nonieh ppron
wiaficer of e meslne 2l susequent Juorcscopie orasan,
Cxne the elecbnade was posilicaed incthe 2ight place, Hie nesdle
was romivenl, amad fae ehetnide was amehonal o fae vipitad
fasria with momabosorhab mbimes Llsin_g a mranyitachineT rall
riled plast: anchor

Tlean, a subculareous pocket wras created below the clavicle
un the saoee side do seommodate the TPS, Belereivn cablez
worme acdvinoesd thronash s suboutanenus tunnel, esahilishing
coaneciion bebpecen the clestrodels) and 10 At the end, al
i ssivnd were closed, cleaned. and convezed weilth senle dreas-
g, azie] e [."i.'ltil!'rl‘t wid brana-erred bo Lhe Lecineehy SiKIm
ittkpT wen I-:'ini: up from g'rnrr.:-l aresthesia ancd |:|i.~q:'h-'|'rE|*:::| hearne
o e gemnc or nexl dayr Lisfowe dischavme, the GRS srrbeme
s burned an, and e sellings of e alimeicabion were iondi-
vihuuliy adjustes] in every palieat Al patiewds Wene goven Lhe
||F-'pr_|-h1.-|'i.-_\_-.' 1 :m_'l_'fn'\,'r cortain .-.i.".rrinE'\.' of the s=mnlstivn wt
borma based oo Weit necds within oooset vahes, which in
rowssk vasas were saolar Lo those used during the Weal, Al e
firet chiniral Follir up visit 1 b 2wk ofter the disclusge,

NeLRDSLREERY

p.-'l‘.'-ll"'TI.T‘:C- 1'|:]'l||.'h:_'rl thriar imwrmitl] safAskachomn wikly thee n.'I-:'E'rn:: 1t
vauin el cf and 37 3t wias noocssasy, 190 stimmuda by sctings were
colce dpain adjusted to betbee L@ each palienl’s iwdividual
serds,

RESLILTS

B p.-'l‘."l'-:lfs. writh '|'||_'1'rr|:m|.:nl:l}r 'i1'n'|'||:|:|.1\-:'|l L5 Ty s
m the oubpaticat cinic om o regular basis (o the Eollew up
pericd aecTagng 22 months (322 mog, Chelall, 25 oocipital
neeves were strnulaled L 13 patients, Seventen G150 als
m 1154 pationts wune censilerod suecessful, amd these
vaticnts procceded (o permanent intemalization o the sHme
vlalat [ Telie 1), Beanr Uveas palienls, the slitwlulion renwined
benelicial al least Sir & wsnthe afbee inleanalizason in 10675
okl 7).

The intcnsily of the pain dwding the nisl renained un-
changed or andy mizimally iftpesved w foue (28.3%) saleals.
Fhas bappened despiz intzaoproative vertficaton of the oer-
et hxtrxle pl.—.n'mn:mr searfrred h_'_u fret stiraalasnn. | hees
pnﬁl'-n‘r.'\.' did ok p'rnrn'\d s interalizatinn bespise theit bime-
efit Ivomn stimulation was insnfiicicnt o msldy ponmenenl
wnplantalice of Uie P systen.

Frurn (huse wis onaseded with indemalizitioz sl Ow Lo
rof Last Falloewe up, b (20 'p:-rir'nr'\.' hirct thedr sk paat
dlly or totaily explintod fecavse of cemplicalions. Une pr-
Leenl, wher colinuously experivnced proped celiel b slanula-
Eiin, kil E:ﬂrl: ik ther ki heisre rerrorerzd bissause of inbeztiom.
The socomd paticnt dndtially Lost e chboct ol stioudation in
easly cozloperalive pelod because of migration of e elas-
mide and wzedurwenit 2o addifiomel surgeal pricsdure -
TI_"?H'\"i‘.'-IIII'I'iI'IS o the clegtmele Shie 11_*-_5-!,'.1:n|*:c:| Teasrmizhle sEm
ulaticn ater recosizioning and had sastamory condzol of o
praat for over a wear, Howeewer, lalae an, g2 Ll the ellect of
stimnulalion cree apming o addition, the pationd developad
Yehmess amal spasms in the nock and Pghr side of thee hoely
and roqcsted for romeval of the device. Anather patient
(10060 Lad ey syl explanled 21 rondhe alles the denial-
iwalicon of TRG breause ol complets iieprovennent uf pawn and
livs oof e in s=Sm leticon.

Il Hrst Eaen p.;:l:i-:_'nfs haed <t p.-'ﬁn TI-ham '\,'hn:_:-'rrl_'r' attoy
thrit Frstems were explanted. The padi waas sirtlar o distri-
bulicn and inlengily e proeebomdalic levels, and ey ro-
yuired a cunbonation ol sevetal analeesie drue For pain relel,
we hemiies e last mations v commp ity pain froe, The rencain -
ing scwen Y0 patonts et the implenbed A sestem
canlinged to 1are benelcial elfects feor duon.e O vanging
Fromr A0 Ly WX i i releel duorizug heer Zast fllese-up. This
resnilbeed inoa decreasedd amennt of pain medivnbore thisy bisee
buocn tabdmyr bor thedr pain condrol and the pziiky Bo ooootn to
vurnrng] daidy aclivities and, Lor sowne, bo gaialol employmenl.

Theemall, e Teaeficial elffect of chxamic ORY i our saele.
prr-ishid in rmre tham aal of the pasends for whorm pone
dure wes comsidercd and o 8% of those who SEgnificaathr
urproved doriag e Wizl and prozeeded wille pezmananl
duvicw drnplomsstion (Taebi: 200 We had no inmsiperative or
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pain relicf nutcomes at Ubae bt iofloswaip®

S ol is reneveesl, wqueed maled npraids s pain cootrol
Siprifeant fnpresemen: af pein sl st alaoce; soesioral
voad ron cpeo £ ang lpesie eardizatians lur addifiona pain moniel
Frir free vizlan, stiri’elion, CiHE gysbem is rrmneed

W Rran imarseemer o pairowill i’ 2o, i araigesic

Regui s o W reepepivig analpeecs with stio. ction lor

b aestem in e megqu el sl gaopinic analpress

TADLE 2. Pain reliel sutonnes in paticnts whe preceeded with soripttal neeee stinmulation system internalication afler curersoiul irizlt
Pain relleT Aubonmice at
Faticni no. 1 week fallow-np after Tualad Fallue-gs
sp¥lemm inbevnalizathon® fmal
3 ompizhe i
G Satizfar oy 30
5 Crrapleh: A7
i Lol 25
iz ativons o
T Rafisiachone e
aderiabs pain ool
3 I anealren >4 #ain e weith siim alion
10 ak slarmine £2
AT A Sl
H Lo e 2. Faivy lp-»: watry sl an
- Criripizie 14 Futot free wita -0 nulakcn
3 Caraplehe = Fa a fres weitan oL eulalsn
PR oo pal e doamlatin
U o based o achen’s aerrll eating sl pain ol

pretopeiabive camplications that weezld lead o any ppe of
sipnificanl scrbelily or mortalite, Do 2L sviemns had Lo
he merraerd becauss of declion or Joss b st mu lative eliecl,
gnd oo (15 sydtorn we- cemoied beconee of significant
anp-ravemet of »ainand nn nerl i Alicoalalian, Toe romain
iny NS ssbeze conince b sty oplane amd provide ade-
qUabE paim Tract by srven (PO%) palents.

DISCUSSION

LIk s e ol esvesal so-called corvicogenic leadede sy
drornee with sy ebologics and mualtizle treaoenl aploos
(241 1athologioal condilions rwcet atten impliveed in e oe-
imin ob LM are trauma, actheiie changes of the atharrboacial
jolnl, corvical cord tummon, Chiees celiormetion, o5 well s
ligamentons hyvermophy and sussined re=ck muzede contrae
tioms 21, T8, 3100 A nwber of vacdows treatmends, Txolh con-
sereative and sargicsl, have beea Led Lo help pran e suffes-
ag [eorr, O, and the med:mal mamageonenl. obvionsy, iz the
st csnnoon® uad eporoach (3 22) Chronic use ol opioids
and cheazicel reunvacdulalons, clud e antiepriaeotic deugs
and anticdrpreezants b Ullerent eomrbinatinns, slleviates pain
in Trore f1an helf of the pabesls sAif idwpathis OB L2V
Lingrower, approcirmstely one Died of all patirats vith Ul
pafiowlerly shoss whi have tracinalic of acthatis ctinlogy,
barne less g2noibve bo mredical nns uver SoE ang rogquase
sirmificant inerease 0 nral drugointake, wehich rriwy cause
undesivable side cttects, making it LMuuil Lo maintaio the
bernesficiial mffesct 0 L Srecapy, Rocently, mole ple gectons cof
bobuimum toxin indas neck ousdes, which ooduce msele bye-
peLaclivity, rave bovn propesal ws s salz and somewhat v
Fertive melbcd lob leeanment of O K, 14 Oecizilal nerve
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bracky ame raen e elleclye and can pprovide imenediake
paun Telie? in atmest every patiend w20 O Dut the offect of
bl s irgeslioms and merve hleakes s beazavacy, e0d
pam gzl reburns soce We deug, effect weats eoff (234, R
Howrever, netve blocks are coneidesed w5 a gemerally accoptd
gmclaz] bl fue conleming e diagmos®s of any perpoeead
reurzlaia bocse thy prohohilty fur B2 paliead to have psy
chugraic pain spodesdae Doreascs significantly after failel
nerve blovck tonl i) We usn] nerve Dlocks a5 an imjorsme
teal b oprove Gal e pain svodrome his e fols e e
greawet ot lessoe- iuespatal nerve, and Uwes a swocesshal morve
Dleck was one nf it pro-eguissbes Lefede cotsideiag the
patient 3 ke a candidaty Sor simulatian trial.

Meet destrucive avederes, such ps nemmly-is or gao-
plicnectamy, o= very effective o he Uealnent of ditherent
redically Lnlaclatle pain sxndrommes (5, %, 21, 210, However,
the uge of sis meda bty fu? leealment of intrectah e COM s very
Lanboeers,al, Oee an anabnmis strocoane o5 desleaved, it can-
not oo rpily recoveseld, and wilth any desroctive pricedure,
lhere s alwavs A tisk of develureanl of panid aeomams or
cuusithgiz, Lonndilias Whal may be even harder b cuclrol than
o emiginal oeurupatbil pan. A9 opposod W the dusdructive
pooocdures, neurnmid ulation wilh dvanie neree =imultion
1a comwplelary veversiple, 14 the pastiens dec.des nob Lo wse this
trisstrnenit aredallly wn the fubane, thes systern wan be easiy
hamed o v evem meanoeed willoul Ay corEcuenis,, and
the palienl wil: sland @=xactly at the sme point where be wrag
mefore mrplantation, opem to amy ol leealrient option. The
CIME s based o the sawne prinadoles as the maore commondy
used tockmique of spimsl cond slisaalalon (39].

Althpugh cheeaic perpacra nenTistinzndaann waa de-
seribred nlmrout W vesars age Gor the meatment of acummsaic
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paim synrdTome i), i seea (hat there #re many visrililes
LWl ray contmbute b the suncee of Ldg Weataent modalivy.
Ok e Aedlieullies iy delyoring stisalsQon be e ares of
o aned back uf De hiead has Sern the dsoe uf elecirode
alaceraent. Fhe aratonic envizonoent hag to make it prosssble
s place the clectroge i thiztight s o, Sear formation from
Previoun suipieal mlerrensiony or trauma wold prevent the
gnrgenn Froar advaseing the glecmode to the deired Teslon,
In addition, <2 stimmulated nesne ausl be iotact s the stirn-
u.alion gianal pagsss thrnagn e neeve aod 18 not Slecked hy
Heafferenlatice o2 discontirmity a nny the neree ronk This iz
wrhy prrRirming the inilal slep of doctrode insertion wndee
Loszal zrestPesia may o drnportanl becaae it agsures aderuate
prre-itive feedback: [rem the pasieat dering the proceduzs énd
helps e creenally cover all painfzl srean with slimodation.
Ir v ki bt sisnlation and dizect bk froe e
natient allowed 14 o et sdugual e paresthesia covenag: in all
palients rom our serie Mussuve, Decalge fe plaorment of
the eleclzode Jor mial stimubstion by el was not a very
coarplicasbed fLegival procodunc and ilid zot raguice keeping
thr patiemt umider general anesthesia, 3t bas been geeforeed oo
a1 oulpaticnt bezig, which i turn idndaczed the haspit: | sy
tivrie for (hefe 2atenls and, somserpoestle, seduced e cverail
cask ot thi tnaatrnent.

We ford that an mpurtant presequizite for sweresstl
breabmer! of O with periphersl neuivstimulation iz carehal
patant =elezlica. Sanilar to spinal ooed stimolalion, cerlain
nenrnpesrelsihogio el and socizl indingy con o o very aocurabe
I prodirting an undesirazle oulcomus. Far examznle, oreenos
of depression, doig Al Zam, uneeal 2le expocta o, a long
istury ol diffzeent procoduncs aml spjroacies, m e piss, of
gocinl veonnrmical beoelils mar all be reasias ke inadegLake
pain relict in spch pazieets M addiloon, & L-weeck £3 7 o) trial
preried e ozuelly fiven b cwery paticnt belnes inlernalization
ob the pormanent device, Wlicl ma«cs it preahle Toe (e
palient fo oxteny™vely feed the zlnaulacon and adjiest the set-
Wres Lo Iée daily meveds, assuring Whal sliatation prowvicdes
aclequale pain velict pnd proves beeficial fon Jong-teome vse.

Anclver Inpoliant protoqrsine for consideong 2ny paticnt
et Ch v stadalion frial shonald be o deviabon of Lie pait
writh covipital nerve blodk, The cibect n* any neree block s
glwyrs Tamedtnry. Hivewwes, il i3 inlesesting thet atter the
occapital merve biock, thu pain ey dizzlically todwiee inoethes
wretas 0 S e hiead as weell F1at ane mit correlaled anatomizally
w3 anesthitized aress (283, This pasnomennn can explan Whe
benelcinl cHeort o chmmic QRS W mwipraine pabeats. The
saandalion of greater oocipital nerve in hese palicnts Tolicwes
tlw pam nol oundy in the comipit] region Lol g inthe feon-
tedernporal ares (23], 1L hag boen shewn inoan expecmental
amimel medel thist bhe sUooalzlion of the grssber oecipekal
nerve inpcarcs metmbalic ackivily i boy frpizally renddeal
rewgicns 0 e 2pingl oord, and in thee trigern.oal nuclens can
daliz thniwgh the mo-called W peruinooendml compces, Wzl
consisls of femctiome | snnertions bebaean rraingeal inpork-
aml eremtet occgilal nacee atbesents (2, 1. This Junciomal
coupling hetwrm acciceptive nteingeal atferent. and corvi-
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cal aZlercmits in the proatur covipital eree pcourg at the secoml -
nrder nedeon level in the vpper spinal cusd 0, 270 Ansther
preiTin miggun lomogranhis shady of o ghe palwenls silh
MuEra e whe e hid o macked responze b chremic sovipita
slanulalicn showed sigrificent chaseges w regaonel oorchral
Blud FAowe during the stimlation in the antecae cogulele
oo, cuanee, aznd efl pudvinar nuelons, whirk directly w-
relatod with pemedhesia soones and inverssly oommeated weith
pauy sxores (230

Altlwugh mosl of thest smdics wim: prrtonmed n paliants
with chronic migfane or 0 experimental headacle arooal
wodels, Sag propesed manchazism oay be alse responsih o e
pain relel n patienss with ON amd secmdarg genczelized
huscbaelwes, T sraall aize of our se-ies oo 2ol aliers us 1o
cantitm e cisprive this Wypebesis

Al four patiemts fruem nur series Who did ool proceed witn
mfetnalization copotted nsufficient pain relief during e fria’
pezicad, althogh o all cases, e commt pleozment of e
elestreaie Tas B2e conCiemed wrth intraopundtive galial f2ed-
baag e and mleguas tuverdge of paindul arcas by st lativa.
Moreover, we Aid nor find azy paclcoudar dUlezenoe behwran
responid 83 and nonrcsponcts nebibed to paranvelers of eHin
1 atinn el il diagonstc neree ocks emiied in adeqguale
Lewryrorary Ailew atinn of the pain inall four patients. This, our
experignce shovrs Sat the stimicatun Lrial seooaiie an jmgr
bt sbes o ap acpriste patent sehstion broose e pa enls
wrbin Stilied the troal died nol diller Sromn e whin pasied i,
gren wAth thorengh phesinlogical Westing and mrarepserho-
Lopical esmalns Hem.

Beceuse wre aad o colafively small seriee (only 1 subjocts:
sl o were laswe Falial.on bebwacn patierts in regand Lo e
eHelomy 0° taeit O, v wele nol able 1o fod any potivulas
waleelalion betwoen ctio.ogy of OM and (he oulzome of stiv
nlacinn, & long-leim prognactive clinical snede with s ugger
geTice of patirtts i aoemled o delwe sudh a cortrlativa.

In crr aareent series nb T4 prabiends, 10 suscesafully passra
the telal and prococded vt mawnalivation of e PGS 555-
tom. Frinn those, ondy o (200) pationt: hisd bordware ze-
latrd complications 2al mezioed theit seseme o be ew-
planted atter a2 leael 12 monlas of conbnomes wie, whelh
cotzoe s fsan Al overell success vale of Lo form (RS,

Oae (20%] patient sorpastied bhee Syslem Lo be remaonsd 21
runtE aller 21 implonimtion kecrause of sigrulicanl meprove
memt of rain and no eed far stireolation for eees G ooothe
(Tahie 7o She wis complelele pain [ree af B tiree nt hor Taet
flov-up (7 mo after the systom was explantedl. The vemain
iy seven PRS gystemns continee b procide salisfring pain
ik in sevan L) paliesils.

Thitz, weor helove thet PSS mray 2e an offostive anid very
prordsing moethod for inge-tern trealinenl of abeacable $M.
Witk he wereasing oumber oF procedures, Zw surgical toch
micpar will furlber impoove, wiich in mm weill lowver L
orrazil b uk minnT comploaliong we encounte-ed. inoldi-
tivze becaws newremedwation sestins Tave Becone I0UC
Hexihle currandly, Lhe ellecls of a meinor shitting of the alaz-
lvade ar imareaze in clectrical impedace cauged by scar for
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matian, for example, may bu vasily coreecled by changing the
aclove conlacs on the clorsode or by edjusling e pulse
width and vallage of the goctzioa’ curreat, hu rernnte cntsol
o lows uoe Ly loen e atimnlator onoand off, inereass or
ciwreane cerbain selinpg within given mngos, oprming For
paticrits the possibility b adjuet eboudalor settiags b their
Jadr activitics, thus providing hitter pain conZrol over Lone,
wivicl n L resulls inoimprovement of paychntigical well-
hl:i:ng in Tt ]"il‘HI.!I'II:'i.

CONCLUSION

lhe appruach, kibedgue, and mosults drsribiesd in this pa-
v demaomstrabe that oo peripharal novrostimulation
ey be a sake and etfistive treabioeul (o2 inleaclaple £M and
raas the long ferm benofit derived frum dvorcs OE appents
ar be dusble. Although this is Hemited especence [om a
sy cenibed and qeeds o e evpanded farthur, our resalis
F1gEr=t thist chronic oeripheral aewromodnation s o promis-
g suegical weamuent meelalty Fur patienls Wil medically
ritrictable OB
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