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ER ecord is the refl etctt he ns toif mwelhhids hn entevaonuss s
ref lteheetpe eilelct rophysi olftohgel clab a idthn i@nslels s i s

di f fer enstp ofnrtoanm etohuest hpeo tlemaiim®mP scan E&Gdet ect
and other el ectrophy3hel degiosd erde cpoortdsinng are t(
one subtype of the é&éwaoked i potiesnbttidmdns rtes p o
| aggemer ated r adlhentn dceiade pptuleseeegatnidv et hreo anioc «
can be specially acbieVbétenmgflelye ottitehree b s at p
cor.Tédx s t éhalsn ibgeyedn a ymeadn y srt eugda redien gdei ss eaf

peripheral and c(eGatrkcatar earepbual sys2em2; Tru

I n 1@arrémo nf ieitstariloduced t he appl(iCaatmomn dor L I
& Gol dberFpurlhe@d) t hy ewnoloilm etdleirTs eCWte m e .r

was empliogdybadeted palsésl obEdmnuat iedrescstrodes (
P3Wwere pl aceodti e pauraft ®d ¢ E& B e @ aAdpcrofgodri ntgh et o
the reasullatse-poegai iveecanmpboen edndiftgent ttelde vert ex
when thel t @windga eomsati sfied at the same t
noxiloaisser beaanitshter mud wsnd 1 Ba#rmee xserjieecrn cse
actualntpepaiers.tti mg!|l gmpl i tudaselfattde treasdponsdeaa

sens.aMeaomwhh dy , attebtdather e i s a rel ationshi
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component s |l atencynan®78ti mnbtsernsensiyt ya.
t he relsboteit ove Elpiapr amet et Berandondi ti ons such
i ntengChy mon, Dotan,. A& s®arnrees, o0X9783yperi me
systemabhndeabot gedx pl ore thenpbtenbieaweral avok
and stimulus intemnrsai tly.neBhhe rradspd lidofsu stienmed . c 4
evoked respasde magnesduslEjeesomthisvhieh e o. Fdsad s

I $0 ,6&an r efsleencstor ynh ganmdc tewal uat e t he sen

Ther gffEcPa®e one appropriatesodgememtve tool f

S nce L&EPvelasped as an efficient thavefor p
foewsn t his foreWindi.lhien g es e aersc ht hper ocgariepsdsiEdnt s
wergeg adual |l ynr d98®di, end. et tahltalh eo dsaedrevecdo mponer
somat o eevrokerdy BSEPRemdeil alt ed to the fiepst acut
stimu(kKentooan etnal987 19P0PMmim et dalr.esearch r
about | atateandcdompomeahasaddd k @dr i p Btreomtm adl s
Treede,They8Emphoypbdvetoh &€Der swiitnmmalveaetl cerngt h
ofLl0OentThe WBE&ONt i muecwsalsdyewSluea I r esut htah she we d
wasveardfeedgati vity at 235msodiotlil wiweidt oty @B &M«
| aser s.tAit mwmlbaotuitaM 808 mpnlsi, t ude odfpodobiet dei tay e
can ree\Ccohmp8atroehdee saopt evi ous st waveswerimsese t
named -PNB27@0® mpome@nt NAL@EMY mp onenntfsact , the app
of the | asNe24E08 MP o netplreesaati valufiicne ro fp att hevak
which 1is charactseariingadnrghpy wh ialp@tde @ nup o nrean t
N10PQ@Q250 represent the activation of the C
sl ow andl dulkaBkpiagin.et al . reponeptissetvet hE
(Kakigi, Shi basaki,They | kKledeg o ;npll 9= )
negapgovieteigvaet i ve waves after t hendhmedr stin

N2ORO3 2N OBvi daasleppovédadat tikteheP 3@dDst st abl e p-
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whichlhageat .lwaveddirtm on, t bé HBpbkolsai gtei vaenrpyl i
correlated with Béei dasimuhas shtudnpsireporte
el ectrical s t2il mwssleat isotni maun dat GeOmo kteal gottiewnd ti
c omp o n e nbtasn dai fAi Ber s, ( Eapdet i&v ellrfelteed eN1 110 9 3)
component induced by &electrical stimul atic
component calsascer byptTGoaVt iad smgag eébathese

compoaeanltite resul t sseodomddriwadsomat mfensory

According to these studies, sever al LEP con
waanegawawe witlhfa albatueancdy’ 0 me g aviN2wewavsi tahl s o
a |l atency of about 240 mposavmadvveP 2vi tahl sao | maan
of aboutf S#6Aemser g & nTrceleidrei,c all ®98r)eascd n tceaet, i vt
negapgowiet i ve wawdstchoemprhoesxt N2t udhe d ma» mmome n
amplitude ( peak to peak amamlsiutriedle a)tf dfheth
(Bromm & LaoaAssnwkags 1odgeec dred , somat osensory ar
may be the origin ar ea hienfs utlhaer Nlamecyoemipeoonfe nhtr
t hoer igrienhh t he N2 ansda nRi2atchoenrpioonre ncti ngubkate co
be thearooerhi ggihne N2 ( EmonponRambaud, Gu®not , &
Gar-teaar ea, Frot, .@o Mmdread awii t, h 2tlsEIPt hoyf s u b |
patients with neur opat hisu gogad snttiknbgo etehdeatg mh & |
dysfunctioni nort heamaogcei ¢ Rpimiawe elslyst e@r uccu,

AreiNdel sen, & Svensson, 2003)

1.5Gamma band dadhtei birtaii ms o f

The field of signal analysis of EEG has al
Human rEeHpG speomttsaneocpar anys smoBhat gaaharya, 2
which represent comglrex theasien edetcitvi cwr.l Ha

correlated with various sensiomtye g(mr@rtoaessss, i n g

17



Schnitzler, Ti mmer hadampa s& Pd eotnéedeg s _2&di7t)i ona

res elaacihme d at two di fferent directions whi

domai n. Al t hough these two methods hel ped
about tdwr burmdeabsauwatndiitng i nf or mat iien spgrddes
not compiTélEdRmstiuvdey. pl ays an 1 mportant rol e
neur osMdoethcef the analytical theories focus

themsel ves or t he changes . Alnt hblugh EEBEGmMep
newrhysi ol ogi cal md celdesendengfs ar@aw reE® dat a n
compl mobdéehevernetl ated dymsahmihee gmadss ocfi at ed

cerebr alegd omtsexwhi ch( Maleicp,ntbDe bbaaiem,g Ont on

200MNeverthel essacotnhteai BEG i habr t ant I nf or ma
oscil batdi omeir synchronizati ons, which giwv
underlying neurophysiological mechani sms at

(Roach & Mathalon, 2008)

For apéoingdmef sevefalail mghteh oEdE8Ga Wleatlmeen usec
Band power spectral analysis is one of the
t hatisahsteong relationship between frequenc
and various prnadew pean dietnit@ards.condi tcitdamnvsa,t epai |
the brain networ kphyasndl| oguicmd mdetdoasnegnasscor y a
prefront al qdrrtaiceegs &s yMsdimetingsh . me2 @@ d) was suc
applied to the fiel dalofdiauwdict8o rrye s evaiHsoihogn aC
Wan g, & Gao, 2011, Makeig et .a&ls. ,f 0200p2;i nR
resegr afto st ofbothreand iarieon al ERP studies, an
frequency ®draldyssdicdhgiud Fpci ¢emti shaeempdbmooyewde

this EEG@GnNnapegcstirsalmet hod and explored the <c¢ch

neuropathic pain patients under DRGS treatn

18



Recent researches on iEnd tbaaanedd gaacntmav i btayn dh aavce
are closely relatednt ahi maxmpseirdamtenp&i,n thtei n
shown t hat t hppo wggaf mmmaatbsanwi t h chronsc i nfl
significankhyeyecnhcoeastdrceooga radkiamge,CoX6i) n g, Li .
Wan, .2016h)uman seixhpaesr basesnot f bamdgamma oscill a
the central region can Th e mamntni,v &tcendu | kzy, pGaion
20100 addition, anothebasduadgttiswinegdali ¢ dh att 0 g
thea einsity of (pai, nXulaost Zmainig, Mour aux, & |

I t harse poogrditadice se findings were all based on
but for chronic neuropathic pain, it was
possi ble mechanism of chronic neuropathic
whi chnat e @s edi ftdli cuhtoygni ¢ neuropathic pain
has shown that the gamma oscphlkaiicm ptahie ndu
process of( olgoli ngepMalanwh20&5) anot her stud
the enhancement of gamma oscil(latibinseti nat

201l€pmpared with healt hlyamdot uwi epgartsi,e nttlse wg

neur opashbobwesg giamnefn hcaamma(dl i m, Ki m, Ki m, & Chu
Al | the relhat esthtomevti dtelme gaanmav abtaeneiso h afte d
only in acute padiorhrprnd ce KA Mg phlrwtc easlss n g .

1.6Ai ms @tfudyhe

lt s well known that dorsal root gangl i on
plays a critical( Deovcr.,.Nal %a%)nl yp,r oacte sasrsen g o n ¢
of the ther  RERutti ehtdtsmelmeers. rddported to pr o
various chronic peeopat.hEPspalkkord) atbl &, o]
mar ker of p@Bmommo&e3Tsaemdegr dde884A recommend

assessment ofl Hpanp2 paedbwaysec pwppdViddydy has
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al r schdbywn t hat LEP can be restoSitehdertapyno mme
patients with | ddMalrgakblao.mBdatnhdilc.p,opmeidnl S)pect
analysis is one of the wuseful met hods of ¢
with integrated neurophygqiSalbygi& aMa rpsrhoacl € s,s
The gamma band power i n neur(opart hetc apla.i,n 2p
Zhou et . Alltho2@hbh8) hi s method has been appl

stiimduf.ficient

Theref wee empalnddfE GL R mmglo wer spectoaéxphal s
t huenderrmed masoifsm hr oni c neuropa$thh erViemy.n und
are interestedSiimducheed hreerc otviheer ayh @il eanstE P nly a s
ef faeedhe ti meliness of sebéetoweltiantaipgwemla mpbki t ud
and whet heir ndslcehea DIiBEE&SEmma b a nTdh ep opweoHE B©E o | of
recor diBEWPg ofnorheal t hy vol untFeag)ls.ehas been es

Hypot h€Ekseé sLEP ampliiafwedve dfd str o mesSt vhaetriamppy DR

i ohronic neur.opathic patients

HypothesTbeh®&mR@St i nrgatehfefre ctamaenf faamchr oni c

neuropathic pain patients.

Hypot hElsgoweg amma dearesh ea few day@mR@$%ter ac

therapy in chronic neuropathic patients.

Hypothesdis@ngewien of gsmmaebaneéd with NRS.
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The N2-P2 complex

Laser
-15

N2

Cz-Nose

Amplitude (uV)
o

10

15

20 | | | | | | |
-0.2 -0.1 0 0.1 0.2 0.3 0.4 05 0.6

Latency (sec)

Figu4 eTh¥2P2 compmprnent # omeLBRalthy volunt
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2. Material and M ethods

21St udkeyscri pti on

Thi s psoomec tliavbee,| gagnaalc exlodh esdtownTiyeolex per i ment
has o©eeduict eal speci alal rmodvhfaigeuds er ooofm a | aser
During the wholle paxpe ctihpamiteg gidessgi bl e and
screened patimgetnBaEhe pat remrctd ssweiatrasb |[EEEE ocra p
head circumference meaedos@¢ibg ht edrtdiad ndt lsteo E E (
keep their eyes sdladrmr apd diehgbieorod i drye body

selected as experiment al areas, i n iwhich th
used aspndermide alk a, the corresponding asrea of
the control ariesad j aacnedn tt hteo . Ttbheet tcaosnetaraorle aa riesa

obtain LEP to Wekawdyot ded st hanor ecsounldtist i tomase
DRSG syswemed ON Eawred yOFife.asur efidh b.cTkhhensi st s
pati ent N& @ o rotfrse gtbléen neur opat hic pain befor
exper.Amenhe emmldotopeaeimae ht a veeprbaRgPepeirite i ved
evokedWempeaeirf.or med tbé &ab&ecgpamedednytss hatee

di fferent (damé, pdagdasiteand t BRGE3Y DI em was

i mpl ant ed. During this period, medication r

22Participants

At ot ®&p abf(eangtes 6 .8MBn g-¢67 3Ye arfse rmmdldgdmalr) e s

parti ¢inpattheids (ekgplraTmepget i senftéseroni c unil at
| ocali zed neur op atkhhiece goiAadithheem mo It Iheed gp ati ine rotr ¢
frame paibhdepant meatood@irgery -Kar Itsh eUrEibvwee rhsair
i n Tuebing&dehawesmagngdr i ecr iotf ersitp atca ent s .

More detai lieas ifndlolrovad:i on
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221 | nc | wrsiitoenr i a:

1.
2.

Bet w&é &m8&0 vyoefarasge

Confirmed diagnosis withfehtriomgc omeulil @©pwa
(including groin or knee)

Con feidrhme | esi on of peripheral nerve root
Received for mal and sysftoenmmaé i ¢ h ae di6c antoind
uns a eadfsffi ctaheex i ebEna@scet an

Willing to takedpantettratmhidofsdtmidgd consen

222 Excl wsi bpar i a

Wi despread nociceptive pain

Traumatic brain injury

Hi stofrypsychiatric (igs.su®eaveorre deinsootridoenras|
conditions)

Skin |ledissambhaeasdei rmaleagti ons

23



Tablle DBmogrdaethatchOee ur opat hi c

pain

patients

No . Se x Ag e Locatifol® DRG egebf st
(year

01 Mal e 52 Left gr« L1&L A ef t
02 Mal e 50 Left gr « L1&L A e f t
03 Mal e 67 Left kne L3&L A ef t
04 Mal e 36 Ri ght g L1&L Ri gh't
05 Mal e 46 Ri ght g L1&L Ri gh't
06 Mal e 53 Left gr L1&L Ae f t
07 Fe mal 61 Ri ght ki L3&L Ri gh't
08 Fe mal 77 Left kne L3&L 4 e f t
09 Mal e 69 Left kne L3&L A ef t
223 Enrol I ment and et hics

The

of

experbefaoitigmgnf oc madlemits eixypean ment
financi al

exper i mdrtesan

study

( Nr . 096/ 2011B0O2) was approved

Tuebi ngenaripddd t weererqauli e eeqil Idgeibradielteadi | s o f

, G @wepheanveea t bdn aagar ti ci pant s t o

bcutoose tatopnhwothmétr eahy

expl anati on

24
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23Ex per i oesita@@d

231 Prepar at iexrp elrd fneerng

The first experi mentn hmeas ndanma@vagfatyepd diheer me d
DRGSysweam i mpllhentleadb.or at ory was specially t
| aser Ldaesveircesaf e¢ g mpemsiottrecGeoman nafhenal S
room temperature was Tdoeentpeotlilendt awaasa baosukte d.
comf ort abnlge arrentctheani rar ri vi nBe fad redxipechrdi aneart at
t he padgcamtef ul | yoft mé oremedr i meanntd prreol ceevdaunrte
announcEmemes patriegqrutiowalsdi cate the area whe
most painful. TWi 68 h aae awavad hataf neldcet éBdal.e

contralater al homol ogous area wasesusied, as
anot her omadldliretarrad aptafe wla Imbn omre ac ot hes karecki ng

t he unaffecwad darheadomesihebke tasteaneaas

sti mul atneme sfssosare ays he @®xpe migmetnhte. whtohe expe

positiramogf@ntdhesewelfie aedaneadé e emama

232 Noci c dapsteirvmul at i on

We employpédsar CHMECWPpdarsKLSMar tin, Togttlinge
(FF gur)efhe beam diameter and3pbl snen daundatli5om
respecBasveedoyon exper if e xpga a mehteesres of he he | a
opt i ma mcaa upsierspernisakndo wi | | nodt bturen .§thme stkii me
| aser beamowas hde Isikv enr e detgoi ot nh ecdosrerheastmbosndd i n g
acate afferenPr ontoeccitcievpet ogeggl es wer e useoc

experi ment .

25



Figute&X.aser ( MEORB,esKLSMartin, Tuttlingen,

Pri orhfeoomaper,i efeindtet etcheedpati ent 'Tshipaisnt etphr

waperformed imwhthbhbB ®WestriaBepadaca@aboulkawetient

uni |l acear apat hivet eprarhpeanien t hr et davrl ddas.r d er t the

ensure the accuracedofnadthGN\stuwietaSaRrGaemer, w

t
t
|

t
t

h

e

WR®S esyDst em .Bmploa et alteasséninngu [tuhse, t he pat

old that the pahoubduabpd!| bbygutbh e landfdesletr

i Beopboofli ngpwaskeirng Dmids hhreepestkain.i s rough

q
h

[S)

=y

o

u

e

i val eatodho NRBes Bdsi des, we also told the
body and try to sTlhnperesatnabdb@nttaisinanspacsh as

| wesdee | i ¥ ®r etdheursfdasenm angl eooken9®0de that

c

i ceptber awadva Ivdaneiendi ma | Afetnet gteh gptat i ent was

e ptorg degr ee odc cpaaridhi nsge ntdcd ON RPdgn f e afeni 0y

e

| aser puhbaleoval bveatyiesi esrteapestos tha lalc csoa ali en g

the patiasse'ssWpah tkbBsesuptsti ehtslernespadritoend

was Whiakte/ she beled wefoeeor ded atpmevevwséaned o f

t

aspar dmeedrs ubwreggrugeeadai ment s .

26

1



Since tOkbe#ei cac@mmp aaliisdlubyg wh etnhl eadhietatmii nng
order to a@luidmeéwabledtshredtenmapl be caused by
interfereanear WwWeadpbmoaesr deod ptll@iycluppoesds t |
poteinti akdodtdlaet gr adualdl ye i wicitldlas pcatt | d nh ot
hear the sadcnldaderdrncdoihcekmd ti ng remained the
the end of the trial

Thd or mal me a s ug tearfetnd th atl hwea yasfo tn ¢ ir nod ihvei rdeuaa | pal
threwdaoodnf iThedsi ze and |wasaitmtobndmeo fp aihn sa raer:
on the ophwesidaendciitdieaons were BFR@Miitecdh iOF Ft h |
and ON. We wusually sfTaetasdi mudsadi oéd @BHKR < Dt -
| aser shotBheepatsieecrtti owmas al so ttiontelsey o cou
wo ufl ed@pai nf ul .llnasocerrdesrhotto avoid theaméabi tuat
t hoever heat, ngkiodgnotdleyn e Bptoismutli on after each |
| asMeranwhihlee pati ent ' &l ipaiittiédedpdlmy epgi ¢hi s sec
wamai ntantdhheed e qu NR&aesrAtht @efrwet hsahti,f t ed t o t he
ardd.e experi mewmdtwhe psamepdasvei omuistr Wh eanr e a .
thesbdbl owase cowmel stwwmtichhee @3RG tNemtth,er @ was

15 minutfes bhhmeelpattipeat ed thHe t&xeme rtihrme rctoanlt r
areta the afAfffecetred har edpneid, ieihe tIBRGt em al ways
remaONetdaThiss measur emetnhhewtsr smmada @rAlte a s me nt
foudayhp (de vdmiydaywftefri rtshte ewper emesadamal t he
experi mentwil DRGEyY s e@Nnr e

233 El ectrophmeasuongs cal

We empl oy €danmel 3REGd veyAatpecna n(EAP, Brain Pr
Gl iching,(F @Garydacry )t he EE G hraercdoargdsi énegm n | Tyh e
consofst 32 Agd tAig\Cé el en@tt chckcasadbdsese ca rad EEG
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ampl ASi éor s aftt Wahze dnawec h e dBrvwao rnk sReactoirodne r( Vv €

2. ,Brai nProducdctes ma@iyl chi ng,

Figu2 eThZz2ctAguv/eAgCl el ectr-odeaenaehdEEG&Gpsypét 8t

Firsesleytt hp EEGh srydweomer di ng t o.Selkbemwesgr man
ugemeas utrapnegeasumpati et ' s hedtecimeasgs mi e memd
ramsfheomgltaabteol [tahe occi pAtat hprebambef i mmed we
the position nofacCzo rdallaecterndwea? ida tsiyshiiseind |1y,
wesel etcheedcorredporddfii oega pehh eac g @t id mhige atdo

Ci rcumflTereafrgweer c oendnldeEt@ | e c ttroohdee se | e ot rheede cap
patilenntaddneliont,r adeaawtabdo ad he reference el e
andotamer t wo e leenrcptl robydeeds r @ eyp eandviemegisT h e

I mpae d e of al |l el ect ©5kg.eDsur wa g kdpt EE&| orvwe c
e ectrophgsigakbgi aampl i fi ed and digitized. T
was 1,000 Hz.

The pwaaskigod kefréehp yle s, o p exfgik r vaanrdd ammbgliidn ki ng

as much awe padsssoi bsleete a fi xed point on the w
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vi ewi nd narmglde rt httadt ee paurient i s paying atten
the patients were asked to count tthheem numbe

after each bl ock.

234 Pain measurement

WeusedNRBeto assess the dpatiingnttdolseT e pne rii mt
numbeasagin® toomO trhmepf ésabbaxsfpaiw ;tt

i ndi mat i@maddd she worst possTihhé ep ptaiengputioowa s t i
t o mar k tthheh ersnamibcdnies /plmae m ¢ oAn dti d tifamimp.@oi fn
asseswmemwing uTchfed o .sa s o ensssvenrpeetr f cartmedd f f er ent t
points on (dapffitbée dRlgeri mesmaionnleyw dvas
understand the pain condi §tiloenrTdhpef .cem®@mel/ s he
was execwe eslwiatf ¢ e dSsGNs ttehmee DRG was t he 1 mme
of stheoarm eefftfeerctt hd@heéer et mdntand fooaathi eadses
ourtespectively daa4)t haen df osual\aeéhp tdnaeyd a(yr ¢ ment u
t hGeN stodt BRGst em.

24Datppocessing

The EEGedsattoar ewdt he htared datskwadgst st $ ®@adn We
t hepen sour ce t o(ovl 1bdo.8Ww.alf E GL ABe nt er for Cor
Neur os Sia®ne g@lSA.) ( Del or me & Markiked tgs, a0 4 )
l nstitute of N e ucraotshcoi |l eilnguee; a idien, ) v B @ Is@ b @®m
MATLAB software (RM&OdAdTdc huSbagthtor kslg nef f
anal ywespar at eveapmealfyosrense d. EtPo amldt ggiarmma band

spectral density.

For LEP ptrotvieeest hgr mapdr otchees spirteedeeESGt epa.w dat a
The conEEGuU adwedrdeo wna mpfl eam 10 0208 HEz Thhaes e
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el ectrode walseesekéerweéldhedsampdass il ter bet wi
and0 wWas appliedBubesegbhemfiddhgimas segmented i
epochsmmggr c200 mE0 Ot awrsd -toanketati Vaséo shemul u
onsBhe reference interval bef w#0a0s emsidne corr
Becaeuysee mov e me mtes eo ri niclheepddecdesip p It iwmdt hods

i n sefgfoenepect t hdde rsettlweatto mmpt eametootnsat i ¢

rejection of exThemefivadtuiewse tihmtoddmgwhavleeamf t h
-50eVand568von el ectlTrheadep| €C2zudes exceeding th
considered as arAf taaurd tosnaa n gas & le ijpne id thvaceiose d .

appltipeedr ftorem maejuadt i on by Tvhies uap o ntnssipreicntg o

artiweasxetlsect ed wuporneneohvspection for

After ticghglse epwer oenp st theed aver adeeoeravaly el loo enk

As was reported, t he max i mum-p asniptl ii et d &a wod
compl exk20d W2 det ect ed Batommhe WVerHeeaave, 1998)
sel ected t hep eQztoestmebcstermmdedndtse arn.di ng to t he |
of | atency, ampltirti bdied ,i-P2n da b e awddgdned lii enxe d .

Afteonsodfe | aser stimulation, the most negat
withhe ti mefridm@Ermal $§ 0 f2ré6db ins mandwe 1500 ms
defi nedan@2r,eNp,edtni volmk.ERasahstintbeeatédcted
ardaet h @ n e upraoipnatelsitod mwweNe2e dand P2aaaoepd ditrug et o
the I|dateamcygf t he con,t rvaliad et sdee iceochetnhced faore ¢
anal $ememporftearttur e $ hlesautcenn cassn@mp | ptdualel wer e

measur ed afnodr rtehceo sstuebtiseesqeulepna | s .

To cogmpwmma band power , -pwe cpeersfi drgfales@ etpdee ofdr e
datFa rcshtannel | ocati anosowdrhie@® Bobo& y g .tiheard

sampling rate of c ont i nTuhoeuns tENEG ddgmid &as waaass b
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filtered between 0.5t iendd elpCehhdldnt Sompeqeart
(I Cedt wad enmdpltwmye emove the artsdmdtmusalch ¢
activit\EEGIhherisadiment ed riamtgarrsg@®®hsns t o 0
and -toaked hiwagdr stiTud s ompciehirse srt e fnlge cstt a't
EEG wit hout fcroonnt atnhien aptrieovni ous L EP.

Af t er ptphreoscee s s iwregceosmipd pest ed, diwlkkee clad chy power
usiWwed ch' s met wWasslo ®©alrc gloatte t he power of t
chose the EEGifidomgBénély esotil@d®t iHZn fofr gamm
powerTo avoid apdwdradltishtd MHam utslgelt aseng t he
bamdngi ng5 f Hbp mt wa &é&moHvze d . Therefowas the ¢
divided into two distinct-4aHz¥y: antdet hewd
gamma b-#&/dz I(h5e5 power was al so Theceatl at edt i @
el ectrode is C3 or C4, gwhiatch coeapemadat enalt
patient's Tpeaei mfuuerliicrmab. val ue of average poc

|l ater statistical analysi s.

25St atiaabal gaks

Weempl oyed t kbeO,SPESEMo(IK2S) Asof t war etohteo
stissttdmcaall e est he abHP NiR&efaliaetsah ndiwh e t hwears i t

nor mal diTeot mnicthuteivermppiseegoall, med hods, such
the frequency distribution, calculating thi
ShapWirlk Beecsatu.s e of t he smal It heoreer mafl LEP
di stri baevegradsowe adonpimad amset abénsettihcod s .
Friedsnasnt was ptofoomeadryainrtds éa mpatieenucde of e
compomrenthe contr ol asti dehraned dpdihrefbiel(dsiywd ene
4, andOmdaeg t he rasd uwlinti f9lcawmeds dicfcef xeqmeancke ,

t ewas perfoor mhk pai ratwe pc @ me antei@a camns val ues
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Sincewewent erested in the c¢hdd@r2a omaevrei sctoinep | celxa
three differ(edndly tdaneampd)udtdBRSt r eatwreent

c o nrpetdhtehr ee v a-PBaesplaft M@Z&Anwhi | e, for each ¢
ane), | ahency ande aacnhp psaitdnell ea(ln ds icdent r ol si de

compared, respectivel y.

Regartdhleoghgsti ngf e DR&St, t heedrsaopyempl oyed Wi |
signaedk dempatahe®BP 2 ampdtihpead e f uh GNaeh@F F

st aottuhEeER GSy s iBeem i NIRS ,at f ourpas(ipgfireerle nddhgtyi me
and 7dianyder DRGSwetrree@a mgpedrye ditshengFri edman tes

Wil coxomaskgnedt

For otsite | |l atory activity of gamma band, t he
freguweamma b-d8dHg 3P0 afnrde ghyegnhaeya b-8B6d AE R = r

t est inog nfadr diosrt rea ddcult i forndy gguermntay pbbaaeedd W o t

di f fteirmeiitnts dudydayere compar etd edftorp atilreed s
correlation of gam@pebamdnpowwepentd obmMmddest
ont heower equgegamnmanand hkei gher frequency gam
respewithe NRS
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3.

Results

31LEP

3.1.1 N2
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resshowecer e swgsnifaocant differ gRded®dBorng t
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andmsl,88r @9 pHeocwteivareer lhye. f pshii,chee r esul t s

howerthhher e was no siagwinfgi ¢ &mt(ct 2l (nfel Gpfoe Ind
09.54The median valaue st hofe eNweirlreet 2Bt .i @tGs

12md,0

andms20 &.es(qFieg Bi)sl el y
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The latency of N2

300~

7 @ Control
250+ O Pain

)
8 &
%y
2 150+
g
© 1001

50+

0 T ' r
Dayl Day4 Day7/
Time

FiguteA i3olin plot of N2 | atency

The vi ol isn hie2l ;att ogsiiclyey contropaisnidalt asdd & & e
di fferent day ting,4mdb ynfMbewWaedno signi fidant di f
| at emchye csoinoterhpehi nf.ul si de

For the amplitude of t Fe i M2l maompe@emsentt,o vweo
amplitudes at t hr eel,didfa yearnéd)Otnt dtyg meo mptorn ;mlt ss i
the resultthsersehoweesd no significant@G@i(R)erenc:
0.Q08#0H1. 0.00The meditahe2v alinypeusd ecsf at t hree ti mi
-3.4Y-3.2¥% adinddy¥% resplcwe werdhpeai nf,uhle sriedseul t s
showehder eeswgsai fi cant di ffere@2e226aB@®g t he t
0032The medi an hea | ampl| iofudes at HULhRB&e t i me
-1.6¥Y and8q respElei Wiell ygo-xkankstgaedshowed t
no significant dif fdZ=eh007p=0319,ngdadwmiyd day da
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Z=-1.2p402149, r especHoweevileygr,e dsvagni fi cant di ff
bet wleaeyn and(Zd&2y 6®H=.009(Fi gd ».2

Figu2 e 3ol ioaNpIl ampl i tude

The wilooltistshiNe@ wa mpodnn hedeontr ol fswlidae atnldr den e
di fferent ddylndeydpnidony790n tphktudi,det wasne

signi ficanthemmicirteladed fimd mad/@y ®©08) agpkcat
0.01.

312 P2 component

For the | atency wef atlhseo R2Apd cengppodnnet nite, st t o
the | atencies at thieeddydrirdQnbdaye tomer pbi st
the resultthsersehoweesd dof segende camof® (2he =t i m
022,p= 895 The mediRn|lwadlemes esf at B8B8&BADe t i me
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