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19 The Evolution of Cranial Ele仁trotherapy
Stimulation for Anxiety， Insomnia， 
Depression， and Pain and Its 
Potential for Other Indications 

Oaniel L. Kirsch業 andJeffrey A. Marksberry 
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NATURAl ElECTRICITY: THE DISCOVERY 

OFA PE仁UlIARPROPERTY OF FISH 

Anciclll writingぉ011papyri infonn us Ih<ll electriじcatfishin 

the Nile River were used 【orelieve pain by the Egyptians 
4700 yearぉago.The ancicnt Grccks used thcl11 10 numb rhc 

paill nfじllildbirlhand surgical procedurcs.' In his 380 B.C 
di叫ogueMeno. PJato accused Socratcs of“おtunningpeople't 

with his puzzling qllcstions in a manner similar l'O thc way 

Can he re:lchcd al J、lll@cpii.com

the 1orpedo fish stuns or numbsユInfacl， thc word "narcotir.:::" 
叫cmメfromnarke， which is the Greek word for these typeぉof

eleC1ric ray li.sh 
Perhapぉthefirst known use of what 日 now悶ferredto品

cranial electrotherapy stimlllation !CES) was whcn clectrト
cal fish were applied to the skull 10 relieve heauache by the 

Orcck physician Claudius Oalen， who hもa以ldmo凹reof an I1川n】i日lu
e目叩II】C印e0叩n】Wc山stcrn】and AI川‘aぬl巾bi叫cMcωdi山C口山1日川Jl叩1児c1山h叩 u叩n町1守yo川Ihe町r川d出1一
v引iduaω1.Oa叫tle目叩11Wi.出l凶scalled 
Agesピ.. ‘as hi“2お、wordwas cons引idcrcdgospcl and h凶 humoral
thcory of disease lasted well into the nineteenth century. He 
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was the nr叫 todescribe migraine. whic.:h is derivcd from the 

Greck word hemikrania (half the head). After inveメtlgalmg

the ancient trcatment of headache with torpedo fish， Galen 
、.vrotc

Tht! v.'hole lorpedo、‘md1 mt::an the 町a~ lorpedo 山川 id hy 
some to curc he出1町 heand prolapsus削lIwhen applicd. 1 
Inueed trIeu both ufth心、clhin臣、andfounu l1t'ilher tu hc Irue 
Thercfo問 Ilhougllllhclorpedo should bc applicd alivc 10 
the person who has thc head:lchc. and it l'(川IJhc that Ihi日
remedy jぉ<lnodyncand c¥】uld frcl' lh巳p川IwtIro1ll pa1ll as 
other rC01cdieぉwhil:hnumD the只cn討es:Thω[found 1O bじso
And Ithink that he whu firsl tricd巾1ぉdid叩 forthe above-
mClllIoncd reasol1"l 

Gは川le目n'sc町叩n(吋do印rs盟c口m刊lC引2訂nlmadet山hi凶討tリh阻etrl陀'ea叫l五tmcn川11of cho印JC叫dorh恥1官en叫d-

a以i以chca叩1げ川nd01山he町【p山n 討 B 

a川ndsome 、whoused泊tr口ide白11川1叫t(ω‘a three prongcd metal spear) !ur 
fishing claimcd thはIthc shock that travcled up the mctal spear 

rclicvcd their arthrilIc pains. Rccommendations for applying 

live torpedo品shlor hcadache and joint pain persi.sted throllgh-
ou1 medicval Europe and were advocatcd by lcading Muslim 

physicians such出 Avicenna(lbn Sin辻.)and Avcro己sin the 

tenth山1deleventh cenlurieぉ， [n the 1500s. Oawud‘ll-Antaki， 

Ihc ramous Syrian physician and philosopher dcclarcd it lO be 

effeじれvein <.陀lievingじhronicheadache， unilateral headachc 

(migraine). and vertigo. cven in desperateじases叫

Thc most powerful sou配eof electricity camc from the 

huge South Amcricon ccl (EI出:IroplwruseleClrictts) which， 

despitc its name，日Illorcclosely related to a gian1 calhぉh

Adults are typically 6 or 7 feet long and cnn generaw e1ectric 
shockぉ01'up 10 600 volls through 24 fecl of water， which 
allows Ihcm to feed 011 other nsh and只mallmarnmals. When 

Ihcy were brought to Europe in 1750， peoplc 110ckcd to be 

treated with its・‘n‘t1uralclcctricity，" cspccially those sulTcl 

ing frol1l arthritis 

THE MODERN ERA 

The practice of u旧日gclcctrical tish evenlllully diminisheu 

following thc advent of the Leydcn jar and Volta's primitive 

battcry. Thcぉewerc much more accessible sources of elec-

lricity in dosagc討thatcould bc cOlHrolku.() 

At thc tum of the last cenlUry， Ed日011and Teぉla'scJeclri 

tication of Ncw York and beyond陀placeJcandlcs and gas 

Iighting. lIshering in the modcrn era and bringing p陀 viously

unimaginahle tcchnologics 1u thc patcllt officc and thcn thc 

market. During this time， many physicians and scielllists 
cxpcrimented with a rnultitude of elcctfOmedIcal dcviccs 

and thcir applicmions. Thcse inclllded thc many variatiolls 

of transcutaneolls electricはInervcぉtimulators(TENS) thal 

continues to evolvc today for Illlmerous pail1 and non-pain 

rclatcd conditions， along with thc putalivc meじhaniおrnsto 

explain叫Ichphenomena 

While electricily h出 historicallybecn 1I児dthernpeutically 

on all arcas of lhe hndy， cranial electrothc日pyst'imulatinn， 
or CES. is a行peciticterm denoting e1ectrical stimulation to 

the brail1. CES involves dcvices that deliver clcc町icalcurrentぉ

Bioelectromagnetic and Subtle Energy Medicine 

tran信じれ111旧Ilythrough electrodcs. Thc brain functions electro-

chemically and it can readily be modulated by electrical inteI 

vention. Unlikc pcripheral clectromedicine， CES has been less 

frequently cited in older. historic literature. Krueger is pcrhap討

the nrsl pe円onto mcnlion this u日， noting in 1743 that lhe 

expcrImcmal sclιapplication of elcctric current allowed Itim 
to sleep better.7 Aldini wrote in depth about ils 1I泊 mmen-

lal disease il1 1802.K Manu d出 cribedthe application of strong 

curren臼acrossthe hcad th瓜 produccdconvu Isio11ぉ."Thesc lat-

ter sludie~ミ werc a pr~ctlrsor to the development of elect此con-

vulsive shock treatment (ECT) in thc 1930s.1O 

Originally rcferrcd 10 出凶elcじIroslecp:'the intended pur-

pose of early CES deviccぉhadbel!n to i nduce sleep through 

the application of small amounts 01' elec1rical stimulation to 

Ihe brain as a primary or adjunctive modality of the‘slccp 

cure" wiuely employed in psychiatry throughout the early 

part of the twentieth ccntury 

In 1902， the Frcnch physiologist Stcphcll Leduc produccd 

sleep in rabbits by thc lranscr山口01delivcry of 35 volts， at 
110 H7.. Heat阻mptedto extcnd his successes 10 himself with 

HlO Hz dircct currcllts (OCl of 3-12 milliampcrc討 (mA)of 

a ¥0% duration. While he remained consCIotls， he could not 
movc or spcak， and experienced blunteJ sensalions of pain 

Using himself as a test subject. Leduc uttached an clec-
trode to his forehcad and another electrode near the base 

of his spine. His sensations after administering a series of 

50-volt pulses in Ihc milliamperc range wcre similar to‘a 

drcam but I was con~ciouメ ofthc abぉenceof powcr to movc 

and an inability to communicate with my colle‘19ues; 1 fclt 
the conlaCI， the pinchcs， striking of pins in my forcann， but 

the sensations were dulled叶'口 OespiteLeduc's reported 

ぉuccesswilh clectroanalgesia， these Jindings failed to arouse 

significant intcrc叫amongcl inical practilioncrs oulsiclc or the 

former Soviet Union and France 

111 1914， Louise Robinovitch dislinguishcd hetween clec-

lrically indllced slcep and analgcsia， producing eleclfic sleep 

III pattents ぉlIfferingfrom insomnia by applying a negalIve 

electrodc to lhe forchcad and a posilive eleclrode to the hand 

She reportcd that paticnts fcll asleep within thc 1 h trcat-

ment period ancl continued to sleep after the current w，凶

disconti nlled. U 

Thc work of Gilyarovsky‘md as叩じiatesin the formcl 

ln hosplt‘lls the proccdure i討 pcrfonncdin hcd. Thc patil.!nt 
undrl.!山C詩 andlic ~、 ùo\.vn a吋 thoughfor his night's slccp 
UsuaJ Iy clcc(ricぉlccpiぉadmil】islcrcd州 llu1tancollsly10 a 
group or patienls in a scparall.! half-darkencd ward. Gradually 
lhc SCI刊誌tiollof hcavinl.!ss 01' Ihe lids. iucas of 'going orf' 
乱ppcar、 気olTIctimesa mild dizzi n~日 occurs ， and a dru、.'-/sy
stateぉuperνcncs.which gradually <.Icepen込10lhc dcgrec 1)1 
physiol(lgical sleep. Thc palIt:l1l is in a ぃ山n陀laxt::dpo則-
tion. uSLlally on hi討 sit.lc:thc rcspiration become沿 dccpcl'
slowcr • .LIld lTIorc rcgul:l.r: thc puJ叫芯10川 Upby scvcral hcals 

" a rnlllutじ
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ln its cOJ1temporary form， CES is a desccndallL nt" Lhe 

aforement旧ned investigations. ln the clectroconvulsive 

ぉhockparadigm， 120 volts al60 Hz and 500 mA was applicd 

in 0.2 s bursts. From this electroan出 thcぉiawas dcrived. 

which uscd a reduced currcnt levcl of 2 volts at 700 Hz and 

30 mA givcn for the duratiol1 of Jn，りorsurgcry. A tinal dcri-

vation 10 clcじtrosleepw出 producedby 700 Hz at 1 volt and 

5 mA. Today's CES devic凶 typicallydel ivcr a range from 

0.5 10 15，000 Hz from a 9 volt or 1.5 volt AA or AAA ballcry 
souτce supplying from 50 microampere討(μA)to 4 mA 

CES COMES TO AMERICA 

Thc altcntI(、nof psychiatristぉ andexperimental psycholo-

g日制 inlhc Unilcd Stalcs ¥¥'as heightened by clinical rc日arch

conductcd in Europe involving elcctrosleep that appearcd 

in English langungc journals during the lute 1960s.1元自b

Profe出 ionalinlercおlcoupled with popular notiolls 01、"inSlant

sleep" achievcd Ihrough tec.hno-wizardry prompted indepelト

dcnt consultaJ1l山ldbusinessman. Arsen Jwanovsky. 10 m山-

ket a dcvice he namcd the Elcctroぉone50， as Amcrica's fil叫

portahlc. hattery-opcrated cranioelectrical sleep generator 

arouml 1973.17 PriOf to the device's debut‘lwanovsky pllb-

lished thc basic circuit schcmatics of the unit for the henefit 

ofbiomedical fC同archersand experi menters.lll 

According to promotional materials thはtaccompanicd 
the uevice，l() the Electrosonc 50 was 山口1for “A制ISt1ng111 

the lidds of rclaxation anu sleep... rAI very weak， pulsating 

clectrical c urr~nt produced and controlled in this instrumcnt 

passes through the patient's brain by mc.:::ans 01' four e1ec 
lrou(出ー lwo arc placed on lhe c10seu eyclids and in the back 01 
Ihe neck (occipital area):-The sleek and compact Elcctro拍 ne

represcntcd a cOllsiderable improvcment ovcr thc hull札口e問

。fGilyarovsky"メoriginaldcsign due to the unit's dependel1cc 
on VaCUUJl1 tube technology from the 1950s.:m 

Wh叩 CESw品。円t1I1ilizcd in Ihc USA， psychoph出 ma

じeuticaltreatments were le日 wellknowl1lh礼I1lheyarc today 

見ointense interest was generated by the po日ibi1itics【halthis 
llCW mcthod offcrcd for treating difficu1t psychiatric cases 
Studies were conducted in unIversity laboratori出 10idcnlify 

the mcじhanismsof aClion that putatively wcre respol1sible 

for the CI川叫1fl::SpOIlSCS bcginning to bc obscl刊 d.Morc 

deviccs came on the market with names such出 An酎 theJec，

Diastim， Electrodorn， Electroson， Neurometer， Neurotone. 

Neurotransmitter Modulator， RelaxPak， and Somleιamong 
others円

The c1inical intent was that electrosleep treatment should 
inducc slccp immediately when lhe currcnt was applied to 

the p川Ient'shead， and that the patient should remain aslecp 

naturally. once Ihc sleep was induced. Thal did not occur， 

however， eVCll though many of the carliest dinical studics 
in thc USA focuscd on discovering the wavel'orm that would 

successfully induce sleepY Researchers used a variely of fre-

qUCllCIC人currcntlevcI人 andwaveformぉaswcll凶 clectrodc

configurations. Unfortunately， not all rep 
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【04000hertz (Hz) and current intensity up 10 8milliamperes 

(mA)， while more recenl devices utilize frequencies as low 

as 0.5 Hz and current il、tensilyas low as 100 microan、percs
(μAJ円 01'cour叫 allIhe措 variahl出Illeal】lthat the results 

from diffcmm CES dcvices varicd as well， and this rem山IlS
true with the devices commcrじiallyavailablc today 

The evoll1lion of electrode placemcJ11s was p山 ticularly

notable. As the treatmcnt arrived il1 the U.S. from Europe， 

devicesメuchas thc EIcctroぉoneuぉedsalineぉaturatedgauzc 

pads wrapped around metal plates placed over each c10sed 
eyel id connected to elcctrodes plnced over the 111剖 loids.At 

the time it was thought that the eyωwere the best， if not 

the only_ place where eleclricityじouldenter the brain. Later. 

because of the discomfort from Ihe pre臼ureon thc eycJids 

and thc日deeffcct of blurrcd vision lasting approximately 

15-45 min imn】ediatelyfollowing tre川ment，researcher討

began to place the frontal electrodes jllsl above each eyc-

brow while thc rcar electrUllcs rcmaillcd over the ma叫oid気

Suhseqllcntly， the frontal c1ectrode話、，ve悶Jlolongeru時d，with 
electrodes only placcd on the m剖 toidprocesses just behind 

cach car. so that thc currcnt wcnt latcrally across the hcad 

inslcad of anterior-po日criorly.This caused vertigo: therefore， 

the electrodes were next moved to the temples. The lypical 

clcctrodc placcmcnt u同dlouay cmploys cnr clip cleclrodcs 

e1ipped to each ear lobe， nlthough some device凶 Slilldirect 
the current across the tcmples.15 

EARLY ELECTROENCEPHALOGRAPHY RESEARCH 

AND THE SUBSEQUENT EXPANSION INTO 

THE TREATMENT OF MOOD DISORDERS 

Whcn a treatmcnt strategy thm would reliably induce討Jecp

could not be t"ound. c1ectlひencephalography(EEG) sllld 
1C討 wereinitiatcd to exumine the possible ncurophysiologic 

cvents that occurrcd whcn currcnt was applied across thc 

head. The first study was desi邑lledto see if there were any 

changcメ Inthc EEG relevant to slccp. The l"indings were 

inconclusive as some pULicnts slcpt when in the trcatment 

condition. some sIept in the control condition， while others 
ncvcr slcpt during any phase ofthc stlldy.10 

Another EEG 叫udyfound that one 30 min eleじtrosIccp

treatment per day for 5 days produced slower EEG frequen 

cics with increased amplitllde in the fronto-tcmporal arc出

in all of the palicnts. Most patients also showcd increased 

quulity and quantity of the EEG alpha rhythm with increased 

amplitude in thc occipital-parietallcads.21 

Wci日 condllctedan early EEG sludy in a slecp labora 

tory， in which paticnls who had been diagnosed with insom-

nia wcrc allowed to slecp in thcir usual way i11 lhe univcrsity 

laboratory while having their EEG monitored. Five patients 

were given sllbsenぉoryelectroslecp treatments 30 min daiJy 

for 10 days. and tive wcre given sham lreatmcnts. Subscquent 

monitoring of their EEG討Jccpr叫tern見showedthat patients 
receiving actual treatmcnt、.vent10 sleep fasler，メpentrnol志

time in slagc lV sleep during thc night， had fewer noctur 

naJ a削 kenings，went hack to sleep sooncr whcn they did 



192 

awaken in Ihe night， and reported signiticantly ll1Qrc ft!SlfuJ 

and叩storativesleep upon awakening the next l110rning Ihan 

did thc sham group.!2 All thcse changes were maintained at 
a 2-year follow_Up.l.l 

50011 thcre;.tfter， a growing l1umber of researchers uem-
01lstralcd that CES not only ensured sound， rcstful sleep for 

patients suffering from Insomnia‘bUl was an effcじlIvCtreat-

l1lenl for stress-relatecl symptoms as well， as deterrnined 

through th~ lIse 01' various psychological a臼C州Illcnt日alcぉ01

unxiety and depression (c，g.， HamiJton Anxiety Scale‘Statel 
Trait Anxiety 1 nventory， Zung Deprcs臼011Scale， Profile of 

Mood States. etc.). More importantly， it wa民ωnfirmcdthat 

Ilumerous psychophy引ologicmeasures， including sleep pat 

Icrns， improved regardless ofwhcther lhe patient slept during 
the lrealment or not.IL2o 

As a 1出 ult，the terl11・'electrosJecp吟 W山 droppedin the 

USA although it rcmaIns in u日 111pmtぉ01'Europe. lnstead， 

Amcriじanrcsearchcrおじllledit by sevcral namcs， including 

‘lranscrull ial ell!ctrosti l11ulation呼 Jn1978， the Neurology 

Panel of the Food and Drug AdministratioIl (FOA) sug-

E山 tcdthm it he calleu ‘ιnl川alelcctrolhempy." The FDA 

agreed， but added【heword ‘stimulation" to the phrase， as 
they were not yet convinced that it was therapeutit:. The FDA 
also dctermined thnt CES would hc only availablc by pre-

scription. m41king the USA the only country in the world 問

、.vhichan 01叫erfrnl11 a licensed health care practitioncr must 

bc obtained for ilメuse，n restriclion comInueu through today 
CES 110W has a found41tion of more than 50 years of 

rc封印Irchand clinical HSC in the USA from which proof of 

safely elnd effectiveness have becn wcll establi討hedfor thc 
nonhi山 cd田vlt:wer

I、J山.;rallahcommented 011 psychialry's future. predicting 
that‘neurosli11lulation for brain rcpai r" was one of the top引x

trends in dinical practiじe.H He cited repetitive transcranial 

mu芭netic山 Inulation(rTMS)， vagal ncrvc stimulation (VN針

。nddcep brain叫imulatioll(OBS)， all of which nre illvasive 
and costly medical proceuures. CES Is 41lso neurostimulation 

for brain repair and in contrast is aロlOrecost-effective. 110n-

invasivc typc of dcvice that can be safely uscd by paticl1ls at 

horne. It can be used as an adjut1ct to medication or psyじho-
thcrapy or lIS a st山ld-alonctrcatment. The only contraindic~ト

tions 10 CES are pregnuncy and having a paccmaker or othe 

日ioelectromagneticand Subtle Energy Medicine 

MECHANISMS OF ACTlON  

The mcchan isms of ‘Lction of CES have not been c1carlv 

idcl山Mcd、howevcr，scvcral m乱・hanismshavc becn postu-

lated. Most commonly， CES 同 thoughtlo be derived from a 

direct mode of action， and thus， under the Cun官ntparadigm 
of thought. CES has been describcu largcly from a neuro-

biological standpoint reg41rding itぉeffect011 electrical hrain 
activity， neurotransmitters， and horrnoncs 

Animal studics indica【edthm CES m ight h‘Ive OJ1e 01' two 

possihle effects: postsynaptic hyperpolariヌatioJ1or aJterations 

111 neurotransmitterぉ 1n either cusc‘eurly research revealed 

a resultant increase in thc degrce of inhibitory processes 
resulting in analgesia and sleep..'IO..'1 Subsequent research in 

CES focused on the chang白 lnncurotranSmltter concclltra-

tLons. ln an early study， psyじhiatricpaticntぉandじontrobthat 

lなじeived5 dayぉofCES showcd increased urinary fl日ecat-

echolamines but no changc in 17・ketosteroids.32Nonnal and 

dcprcssedぉubjcctsrccciving CES hatl increased blood con 

centrations of serotonin and cholinesterase after one 20 min 

session and fol1owing 2 wceks of daily 20 min sc日ions.3J

Acldilionally， suhslHnce nbusc subjcct謁 rccciving30 t11in 

sessions of CES for 4 weck討hadincreaぉedbJood concen-

trations of monoamillc ox idaseーBand gal1l町lHamino butyric 

acid (GABA) that al叩 correspondcdwith an improvemcnt 

in syrnptoms in contrast to the COlltroJ group. However， 110 

changes were noled in concentration.~ of serotonin. dopa-
mine. or bcta-cndorphin in thm stlldy. '~ 

A ぉmallstudy of volun【eersrcvealcd an increase in 

ccrebralぉpinalftuid concentrarions of serotonin and beta-

cndorphin following 20 min of CES. The avcrage inじrea日

for beta-endorphilJ was 50% from ba予;elint!although ont! 

山 bjecthad a 219lk Increase.J5 Thc日 dat.should be viewed 

with cuution aぉthesmall sample size inじludedexecutives 

01' a CES manufacturer. However， thosc po出 ibJechemical 
changes are consistent with dinical findingsぉuggestingthm 

IOcrc制cdneurotnmsmitter concentrations may bc involved 

in the sedative effects of CES with regard to GABA and 

beta、cndorphinぉatthe GABA und mu opioid rcceptor sit出."(，

Bccause GABA servcs as a major inhibitory neurotransrnIt-

ter可 incre41sedじoncentrationsof GABA may result in anx-

iolysis. Likewise. scdation is one re州 lt01' mu opioid rcccptor 

stimulation. Several studics report deじreaメedopioid requirc-
mCI 
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neurot日nSl1littcrrelc出 edand availat、lewithin i.l synapsc 
al:-;o affeClS thc acti、lityand chemistry of、proxllnatenClIronぉ
川 lhc1，淀川 environmcnl.Aぉavaricty 01' drllgs can込ffcCl

lhe討emechani日ns.they can also be 1I品目jas rc~、ea rch tools 

lh<.lt alter hrain chemistry and thuぉbehaviorsund othcr pメy-

むhiatriceffccts. 

Pozos' group increaぉcdthe amount of dopi11lline in the 

brain:-; of experimental dogs by ‘ldministering the drug reser-

p1l1C号、νhk.:binduccs a rohusl releasc of dopamine lhroughoul 

the brain. Dopamine colltrols a variety 01' behavio問、 rnost

notably rnovemcnt and cl1lotional status. Pozoゲ rc叫rj1l1le

trcated dogs Jcvclopcd mild 11l0vemcnt abnormalil'i山 (e.g.，

trcmor)‘lS a r出ultof clopamine depletion and 10日 01'I1cural 

口rcul白川 thcmotor arcaぉ1nthe brain that are山 mulated

by the neu('(予tr<ln引n1tleraじetylcholinc.Thc dccrcased dopa-

minc in the r即時rpine ~ trcated dogs led to an imhalaI1l:c of 

ace ty lch()line~induccd molOr stimul川ion.lnterestingly， CES 

prnduccd thcぉanlecfrecl as reserpine， so i1 was hypothcsizcd 
thatekじ訂正1.11stirnulation of the hrain was capahle nf altering 

the release of ncurolransmilters 

To cxaminc furrher the rolc of CES on nじllrotranS1l11th.::r

見ystems，the rc討carcherぉιliscontinuedthe administration of 

凶1drug諸山ldIct half ofthe dogs rest wilh their u日mlallotment 

of food and waler. They found lhat these animalぉrClun1cdto 
an apparcnlly normal state within 3~5 days. Another group 

had the drug漏出scontinucdbuい刊山 givenCES treatment 

Thc thcory was that if CES stimulated the down-rcgulatcd 

dopはmlneぉyメtem，thc animal討woulc1rctl1rn to norrnal more 
qUlじkly.The dogs givcn CES relurn山1to nornwl within 

3-7 h， which was comparable to rcじOもeryseen fo11owing thc 

aurninistration 01' lhc t..Iopamine prccurぉ01'L-dopa. Th iお討ug-

ge叫sthat CES appears to引imu1alethe dopamine system. 

although Il is not knowll if this effect iお札lircctor Indirccl 

POχos also stuuicd Ihe biochemical dfects of ECT and 

found Ihem to be similar to CES. He surmised that treat 

I1lcnt wilh CES would 叫 complishthe same cffecls as ECT， 

but over the COlHメeof scvcral wecks instcad of milliseconds. 

Convcrsely， 1l0ne of the ncgative日decffecls from ECT 
should bc (:nωuntc町din the proc凶討

In nn attempt to determine a possible cellulnr mechanism 

of CES. SicgcslIlund and his coworkers examincd whcthcr 

dectrical slimulmion aHccted thc quantity 01' quality of nell-

rotran~‘mitter release日 Neul'Otransmittersare storctl in v臥ト

cleλP‘IckelS ，，1ιhcmicals that upon stimulalion are released 
inlO synaptic space 10 excn an action. Sigismund'討さroup

found that electriじal叫il11l1lation01' thc brain tcnded to fOlじe

the prl!-ぉynaplicvesicle只 preSCl1t(Q rekasc theI1 じontcl刊誌

inlO the 
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opiatc use and given either alpha methyl dopa (a dopamine 

and norepinephrine reuptake blocker) 01' CES:s HeroIn acts 

011 endogenol1s opioid 1'eceptorおinthe brain， down~rcgulating 

tht! prodl1ctiol1 of endorphin. and thus， disturbing nOl'epi 

nephrine produじtionin lhe locus cer111eus. When hcroin is 

discontinucd叫 n日 li乏ctlopioid receptors 011 norcpinephrine 

neurons evoke込n111linhibited rele凶eof norepinephrine町

、.vhichacts at adrenergic rect!pwrs of the central and periph-

ural ncrvous systcm討 toproducc chはractenstlじ withdrawal

signs and symptoms 

In the study. half the patienl話 rcce山臥JCES while the 

othcr half司weregiven alpha mcthyl dopa to block thc postsyn-

aptic norepinephrine receptors. Those paticl1ts that h以1been 

trcated with thu norcpinephrine nwptake blo..:kcr did not 

show profound wit1】drawalcffecls bl1t thcy aI1 cxpericnced 

rebound depression. 111 cOlltrast， CES treatmt::nt resulted in 
palients bccoming hcroi n ab叫inentwitholll any withdrawal 

01' d叩rcssivesigns 01' symploms. Many morc叫udieswcrc 

conducted 011 substancc abuぉepopulations and then mood 

disorders bccamc thc focus of modcrn rl!scarch.'気

MORE ElECTROENCEPHALOGRAPHIC STUDIES 

Aboul 20 EEG 叫udieshave appcarcd in the CES Iitcraturc 

beginning shortly after CES aじhieveupopularity in Eastcrn 

Europe during the lale e山 Iy1960s. U，ing cnhanccd EEG 
lechnology. U.S. rc日 archcrぉcontinuclhi治typeof investiga-

tion to th is day 

Rcsearch to datc h品 shownthat CES trcatmcnt uvokes 

a change in lhe EEG pattcrn of cvcry pc日onto whom it is 

applied. CES inducc討おignificantchanges in the EEG as 

shown in thc brain map in Figure 19.1. lt incrcascs alpha 

(8-12 Hz) rclative power. and dccrcascs rclative power in 

the delta (0-3.5 Hz) and bet‘1 (12.5-30 Hz) f陀quencies.+1

lncreascd alpha correlates with improved rclaxation and 

1I1cre出 edmental alertncss or c1arity. Dccre‘Iscd ddti.l waves 

ind山atea reduction in fatigue. Beta wave reductions from 

20-30 Hz corrclatc with decreases in anxiuty、ruminative
lhoughts‘and ob問、sivc/compulsivc-likebehaviors 

Low】山OIUtiOI1electromagnetic tomography (LORETA) 

and functional magnetic resoni.lnce imaging (fMRI) studi剖

showed that CES rcachcd al1 cortical and Sl1bcOflical arcas 

of thc brain. producing change討similarto those intluced by 

anxiolytic medications羽 ..6Many symptoms seen in psychi-

atric condition人 slIch辻s，mxlety， 1I1SOml1lユ.and atlcnLIon 
detkit disorders are thought lo be exacerb川edby excess COI 
tical activalion，47As An fMRI study in an anxi目ypopulation 

showed that CES cal1sc討じorticalbrain ueactivation in the 

midline frontal and parietal regiolls 01' the brail】afterjllSt 

onc 20 min treatment.~~ Anothcr fMRI study was conducted 

as part of " randomly controllcd doublc-blind lrial (RCT) 

in a pain population that revcaled greater decreases in aver-

age pain levds (p = 0.023) than those lIS】nga sham deviじem

reCCIV11lg uおualcare without CES.4りThcactive CES deviじe

was shown 10 decrease activation of pain pr仁じcsslIlgreglOns 

of the brain， sllch as the cingulatu gyrus， insula and prdron-

ta1 cortex， comparcd 10 the sham devicc 
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FIGURE 19.1 (Sce oolor in実ert.)Rclalivc powcr p.valuc lopographil:al map for 0.5 Hl cranial clectro[hcrapy汎imulatioll(CES) 
Stati山callysigniti仁antchangじs(1' < O.OS or hcltl!rJ aflcr a 引ngk0.5 H又CESおじ州川n山'cindj仁川じdhy colOl‘ whitc imJiじatcsno則gnilkant
chungc. Thじarro¥'.'、intlicatcthc dirccliol1 ofじhangc.Stariぉticnllysigniticant deじn::asc芯W白℃叫山1in dclta :md hct;，t with statistical1yμgnifi 
(anl incrcaおじメ inillpha 

Thc ahove mecha川町nsprovide evidence that CES 

changcs the brain in a way thm reduccs al1xicty， depression， 

and pain. It also hclpぉpeoplef:斗11aslecp hy ioducing rclax-
ation while de-creasing compulsive thoughts 

THE仁L1NICALROLE OF CES 

CES may bc sccn， then， l10t us a tn::atmcnt for a speci1ic dis-

order， but u舗は bioelcctricalintervention tl1at acts throllgh 

mcじhanisl1lsknowll to be consistcm witl】thefunctions of 

varIous physiological functio日sund the effeCLぉ01'drugs th川

叩::rrcqu回 tlyprcscrihcd for the samc indicmion吋

While the exact mech叩 ismof CES remぬinsullclear， the 

samc Is truc for pharmacological intcrvcntiol1s used to tn:::at 

mood disorder丸山ldit secms likely that bOLh haveぉimilar

Cfrecls OllllC.::urotransmItters or other relevant n】echanisl1ls

Most practilIoncrs 1n the fast growing fields of comple-

mcntary. integrative. andはItcrnativcmcdicine assumc that 

the body will heal ilselfifit h山 thenecessary building blocks 

(c.g.， propcr Illltrition andトiufficicntcxcrcise). ReparaLive 

processcs require energy from ATP. ¥vhich is prodllced by 

oxidative phosphorylation il1 the electron transport chain. It 

柑 emsplau日hlcthat an clectrical boost， whcther it be f rom 

ekじtrou~upunclure， electri叫LI01' c¥cctromagnetic stimul川1011

from CES. may also fuel 01' enhance this process. Consciolls 

dircじtion，intcntionalily司 ormindfulnc州ぉhownto込IterEEG 
patterns couJd provide similar benellts to陀storenormal 

fuoction when homeostasis is threatened 

Thcrc are individuals without any obviousぉignificullt

physical. lTIental， or cmotional problems but mally are n01 

functioning 01' performing optimally. In additioIl. the numcr-

Oll討psycho叩 cialpressures of modern lifc placc an increas-

ing allostatic load that c札口 contributc to a varicty of slre山

related compl山 ntsand disorders. CES may help 10 prcvent. 

lesscn. or alleviate Ihese in an extremcly 泊 fe出ldvery co蕊l

el1eじtivefashion 

仁L1NICALSTUDIES 

At present. there is a wealth of data 011 CES from ovcr 50 

ycars 01' rescarch. As wIth the chemical compo別tion01' 

drugs. each CES dcvice has a different waveform so c1ini-

cians should 110t generalizc the research to ‘1 genenc cate-

gory 01' CES as results from thc various tcchnologies differ 

widely. In Ihc 1970s when CES was ncw 10 Ihe U.S.. mo幻

of the rcscarch was done with the NeUl'OLOne device， wh ich 

1I日cd100 Hz in a 20% duty cycIe with a maxIl1lurn currcnt 
level of I.S milliampere只 Thc山町earchmethodology used 



3000 patients凶 却 [n川 othersurvey of 152 Service Members 

und velerans conducted for FDA in 201 J the outcomes. while 

st川町gniticam，、札、rcnol quile as robust as prior survcys 01' 

civilians.幻 However，a third sUI'vey conducted in 2013 of 

2861 Service Members. veterans， and civilians was c10scr 10 
the original survcy or civilial刊 Thisconlinns thc obscrva-

tion that Service Members and vcterans who use CES most 

likely suffer from more ex.trcme trauma， and. therefo陀，
cxpenencc討lightly]ess cflicacy than a civilian-only cohort 

Nevertheless. the resltlts問n1aJn日邑nincant(;0，50%) and they 

should be considcred as clinically relevant. Figurc 19.3 pro叩

viclcs a dctai1ed日lmmaryof all thrcc of thc pOSI market-
ing surveys conducted for FDA totaling nearly 6000 Service 

Members， veteran， and civilian self.reporl当
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Anxiety disorders ar~ charact即日以1by amiじipationof a future 

threat， cxce州 ivcfcar， and rclatcd hehavioral disturbances 

Fcar is削討ociateuwith the 山町お responsc，or 日lrgc討ofsym. 

pathetic arousal SCCI1 in nghl or Oight問符ponses‘thoughts

of immcdiarc danger， and cscape hehaviors. Anxicty 日 also

oncn assoじiateJ¥-¥'叶hincreased musdc tcnsion I.lnu vigilance 

in preparation for future daηger along with cautiol1s or avoid 

ant behaviors. Anxiety paticnts typically overestimate the 

dangcr in sItuatIons thcy fear or avoid. Anxicty Is about t、，Vlce
as prevalcnt in、νomenロ
Thc key features of gCl1cnd anxiety disorder or GAD are 

pcrぉistcntand exccssivc ilnxiety und worry. which impairs 

work or school performancc th川 theindividual finds dif-

ticult to controL In addition， affected palicntメ expcnence
physical symptoms， including rcsllc州ne州 orfeeling kcycd 

Up or on ed呂e，being easily fatigued. diHh.:ulLy concentrating 

or mind going blank， irritability， 11lU気じletension. and sleep 
disturbanccs史

Anxiety disorderぉuffect40 million Americun adults aged 

18 and oldcr， or about 18.1% of the popuJalion. Anxicty dis 

orders frequently CO-Qじcurwith dcprcssivl.! disorders or sub-

叫anceabl1sc and most peoplc who are diagnosetl with one 

type of anxiety disordcr often develop othcrsY 

Tablc 19.1 listぉninerandomi泊三dcOlltroJled trials (RCT)， 

cight of which are double-blind HIH.l 01lC that i品川vestlgator-

blind with sl1mmari出 ofthe rcsearch Olltcome市bascd011 thc 

measurement sc川esuscd. Tablc 19.2 shows four oJlcn-labcl 

studies and four u問 rsurvcys 1I1V出tigatingthe efficacy 01 

treating anxiety with CES. Table 19.3以lmmanzeぉthe且nd-

ings of two mCla-analyぉesof CES studies of anxicly. The 

MODERN RESEAR仁H

As CES has becn cle肝 edby the FDA for lhe lrcatment of 

anX.Jcty，lnsOmnta‘and dcprc回 l0nSlllじc1978， il is uscd prト
marily for thesc indications. AぉaresllJr， there are numer-

ous supportive studies and publiじatiollSbut only rcccnt one見

that comply with the more rigid currcnl standarus will bc 

described in this日C11011.

ANXIETY DISORDERS 

was consislcnt with the st:lndards of the day. bllt fall wcl1 

bclo、vmodcrn standards. Dcpcnding on the devlce. thc qual・
ity of thc res(ふ11"Cl1protocol， including thc b1inding method， 
in those early studies exhibitcd I11 ix~ù 問slllts. ! ~ While therc 

arc copics of thc Ncurotone wa、.reformsold undcr thc brand 

namcs of CES Ullra and HealthPax， scvcral olhcr privatc 

Jabeleu ve日ionsof these that arc still on the market 山宮 pro

dl1ccd hy只mallcompanics with 110 research studics 10山 lト

port theirじlaims

Mo叫 rcccntCES studies usc 山liahlcand valid out(，OJllじ

I11casuremcnt scall!沿 Thetn.日orityof these havc bccn COJ1-

ducled with the Alpha-Slim CES device， which h川 becn

progrcssivcly rcfined ovcr the past three dccades. It llSC日a
complex ilnd patcntcd bipolar 出 ymmetricwavcform con-

sisl'ing oF multiple freqllencies at a 50ca dlltyιycle having 
a varialラJcpulse width with a maximum duratioll of 0.5 Hz 

(2ゆprovidedovcr a 10 s time frame with randolll factors to 

avoid habituation by the nervous systcm. The maxImum cur-

rcnt level of thc dcvicc is 600 microampereぉThcimpedancc 

ranιe within which the wavcform par山netersrcmaIn valid is 

fro111 100 Q to 10 KQ. Thc wavcform is balanced 10 achicvc 

o l1et current in cither dircction as shown io Figure 19.2 
Randomly controlled double-blind trials 01' CES can 

bc aじCO!TIIヲlishcdtoday ill thcぉamem‘iOl1Cr l1scd 10 cvalu一

川epharmaceUlicals. As dosage can be portrayed as current 

inuirectly proportional to time， douhle-hlinding is以;hieved

hy redl1c川gthe currc11l to a subsensory 100 microampcrcs 

while i即日制ln日theuぉual20 min treatme11l timc lo a ful1 

hour. The following is a summary of thiぉl110dernlevel of 

RCT山 ldies.opcn clinical trials， and scicntiiically conducted 

survey日

SUMMARY OF THREE SURVEYS (N = 5917) 

Peer-revicwed outcomes conducted On the Alpha-Stim brand 

of CES for FDA from 2500 paticnl survcys publishcd in 2001 

correlated well with 47 physicians' reportぉon500 palicllts 

Thi長datarevealed that a日gniflcanteffcct of at least 25% 

tmprovemcllt waぉrcportcdby ninc out 01' tcn in a group of 
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。%

Self reports of improvement from Alpha-5tIm users 

comparing 2001. 2011. and 2013 su刊eys

20% 40% 60% 80% 

25.79も 67.0% 
20.2% 46.6% 
23.4% 59.5% 

28.8% 65.明色
20.4% 44.8% 
20.4% 57.5拍 -. 
21併も o'lも 3 
18.09も 36.0拍
20.0'lも 59.7目

32.0'lも 61.1抽
15.1% 30明る
23.2怖 57.7'る

18.5% 前ゐ

23.9% 38.6% 

1 

26.0怖 63.7拍 3 

ロImproved25-49明 白Improved2:50% 

C=Civi1ian 
SMV=Service Members and Veterans 
5MV/C=5e刊にeMembers， Ve担ransand Civilians 

100怖
Signi向cant(注25%)

Improvement 

92.7%， N=679 
66.7%， N= 1 14 

82.9崎，N=714

93.8%， N = 163 
65.2%， N=88 
77‘6%，N=230 

87.9%， N=318 
54.0%， N=89 
79.79令"N=466 

93.0%， N= 1，949 
45.1帖I，N:73
80.9軸，N=730 

58.5%， N =70 

62.5%， N=88 
89.7%， N= 146 

TotaIN=S，917 

FlGURE 19.3 S山llTn:lryof thret:山rvey泊。fcranial electrotherapy stimulatiun user討(0=5917)

TABLE 19.1 

仁ranialElectrotherapy Stimulation (仁ES)Randomized Controlled Study (RCT) Anxiety Studies 

Principal 

Investigator Tolal n Subjects 5tudyType M四 surementScales/Oulcomes 

sarday 115 An且ielvPalicll!s RCT. DB Hamilton Anxicty R;uing Scalc (HAM-A): ln thc activl! trl!atmcnf gru l1 p、 R .\Ç~ h~u a 

Cl al.q Jccrc出cor ;?:5()1，k， in scorcs frorn hast.:linc tl) cnJpoint on Ihc HAMιA (p<O.1川1).

Thcrc was a羽目lilicantuifrer，巴nじ巴 b~lw~en groups (p < 0.001. tl = ()り-1-)from 

hase1inc to cnJ[loint uf 叫UU)ιThc1¥)(，コmdccrc出じいnthc HAM-A in thc tn::aunenl 

grntlp of32.H':.r. (19.1:19 tu 13..'¥7)山ISmn回 thanthrel! (月)timcs the mean dCerea!-.c 

り11l11c HAM-A for thc "h川 1grul1p ¥)1'り.11ft. (21.98 to 19.9削 frol1lha:.c1ine 10 

cnupoinr of thc刈utly.

Lcc ‘叫 可o PrじopcrativeP江Ilcnt百 RCT Likelt Anxiety Stak: CES group h、ll.lsignilie~ntly lo¥Vcr S('・oresfrom hasclinc nn 

しikcrlanxidy :-，Cllk. that thc control group， which got lhc l l.~ua l care (jJ = 0.0 16) 

Thcre wa且砧lsorcJuction in withdrawal scorcs for pmknts uuring injedions 

(/1 = OJJ4t)). 

Kirn ct al. .... 60 PrClI!X九百liv，じ PaticnLs R(T.旧 Ukcn Anxicty SC<lk': CES grnup had signilicamly lo¥¥'cr st;urcs "‘'rom ha叫 lincon 

LikcI1 anxicty :-.ca1c than conlrol gmllp at end point 01' swdy (1' < ().05. d = -[U~S). 

Strèntzsch~7 )H Chronically Mcntal!y III RCT.、DB SI、ielhergerStatc Tnut Anxicty Tnvenlory (STAI): CES group had signitk:antly 

Paticnts lowcr出仁川csfronl hasclinc 00 5AI (inJic机tinglcss st:¥tc :lnxictyJ than !'ham group 

.lt elllJpoint nf MUuy (p = OJ日.d=一り斗1).

Chen ct:..lL旬 {心 ChilJ刊 nwith MixcJ RCT.1s Zung Anxicty S~~lc (5A5): Th~ ANQVA !'hnweJ that on SA5、thelUain cll'el.t 

n̂xiclY <lnd Dcprc同 ivc hctwccn CES gmup祖ndsham comp:.ifator group w出signilicant(F = 83.21 

Dis(lJ'Jer (MAD) 1'<0.01)咽Changcsin EEG 01咽O.:cipitalLnhcs via hrain electrical aClivil)' mapping 

(BEAM): on lc1't :md rightα1 rCVCil!cd lhc main cffcc¥ or group was signilicant 

(F = 5.98.]1 < 0.05; F = 6.3り.fI < 0.05): Oll left ~nd rit:hl a2可 themain cffcct of 

group WllS alsu signilicant ([0 = 754. JI < O.o!: F = 6.72‘p < ().05). 

Cork cl al. !1 74 Fihfllmyalgia PatIcnts RCT. Ds Pn巾k01' Mood Stalcs (POMS) for anxicly: CES group had signilicanlly lllWCI 

OL ~corcs from ha....clinc 011 POMS findil'ating tess anxIcty) than sham group at end 

jlOillt 01' stuuy ((1 < OJ) 1). Opcn lubcl CE5 grotlp haJ :-.ignilicantly luwcr scorcs on 

POMS at posトtc叫 fr口mha:世 linc叫orc:-.(p < 0.(旧1).
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TABlE 19.1 (continued) 

Cranial Electrotherapy Stimulation (仁ES)Randomized Controlled Study (RCT) Anxiety Studies 

Principal 

Investigator Total n Subjects 

Lil'lltbrllUO''i， 。() Fihromyalgia Paticnb 

、，yjnkk'リ n Denlal Palienls 

SludyType 

RCT. LlH 

OL 

RCT. DB 

Measuremenl S日 les/Oulcomes

Profilc ¥)f MooJ Stal出入nxictySuhs山IcIPOMS-AJ: CES groUJl had幻gniticanlly

lowC'r SCOl山 011POMS-A (indi山川区 lcs~ lInxicly) ff()m ha‘eJillc than .~ham grollp 
aT cnd pυ1111川山ldy(p =;; 0.02. d =ベ)印).Thc悶 Wぷ 11(1~igni Jicanl diffc印ncc10 

0作:11Lahe1じro州刑'crgr山 p1'rom prClcsl to post-test on POMS-A (1' > 0.05) 

Vistlal Analog Scalc (VA針。InverseLikcrt ScalcふCESg山 lIPll<1dちignilk:anlly

Imvcr scúrc~ from hasdinc. inJicating Ic附anxh::ty.On Ihc VAS (p < 0.02， 

d = -0.(1) and higher score話。nLikcrt Scale. inJkaling less anxkty Ip <υ() 1 ) 

than shum gr山 'P‘ltcnu似)inlolぉttldy
Vori負制 105 Pおう!chiatricPatIcnts with RCT.口B Statc ̂ nxicty Invcntory (SAJ): CES grol1p haJ討ignilkantly[owcr叫 O叫ミ(川dicating

Anxiely 1<怜ilnxIelY)Oll SA( Ihan the sha1ll <1IlU contro[ group沿atcnd poiul nfぽuJy

(p=o 叫)() I. d~ ー l 副}). C[S group haJ .~ i g: nili l';H1 l l y highcr lingcr ternp:印刷出

荷ど刷出{Jl= 0α)1. f/=0.5tl).1I1d討ignilitantlyluwcr EMG叫 or引 (1'=0似川l

d=-1.0お).indiピ臼linglc蛸 anxicl)'.Ih:.111、h:HnCE.f) and cunlrlll g代川pミ

1 B: invc:-.ligulol' hlind: Ds: Joublc blind: 01.: opcn latl..ょ1:11 = 51:>5 for anxicty RCi SwJics 

TABLE 19.2 

CES Open Label and Survey Anxiety Studies 

Principal 

lnvestigator TotaJ n Suhjects Study Type Measuremenl Scales/Outcomcs 

PrÍl'c~ 1 146 Servil.'c Mcmb¥!l'、 Sur¥'cy 7-p¥linl Likcrt礼:alc.Ofthe total gfll叩 63.rkrcpl1r1cJ feW¥!f 1寸SDsymplom持anddinical 

PrIl'el.! 

日racl'iannω

By~(ri l ~ ky f> 1 

Lu el al.M 

口、icn:ashl'‘

and Veteran馬、，¥'ith

PTSD 

714 Ci¥'ilian!九5ピ円ice

Memhc円 <¥nu

Veterans wiLh 

，II1X1Cty 

2 Vct¥!rans with 

PTSD 

12 Gcncral Anxiety 

Disordcr Palicnls 

32 ChilJren wilh 

Emntional 

Disurucs 

(Anxiιlyl 

197 Anxiety DisnrJer 

P
‘Iticnl

ぉ

Stlrv~y 

01. 

OL 

OL 

OL 

1111]11'0、'elllcntof;日0ψ(l1np町、:C111C11l{)f suhstanlial dinical i111 ~xl rtanc l! categnry. Dworkin 

"川町 whilc26.01fl陀戸川叫 clini，，"alinljlnlVCm山1101'I可S口叩lIl]ltOll1Shclwccn 2円<1nd

49時(Improvclllcntof 1l10ucmlc dinkal importancc). [11 thc 10t:1I grotlp. 89.71h:叶

陀~pom1cnls rc似川cdき25tkfewer JYrSD ~ymptomぉ川ddiniα\1 imprtl¥'CmCnl with Ihe 

州日~orily of I hc~c rC~戸川dcntミ "'P(市川19 2:50切 impmVCIIlC11 1 in PTSD 

7-似)il1lLiJ..crt討calc.01' Ihe I{・talgroUJl. 59.SIi!: repurteJ 1剖語 anxi.!lyand dinical 
刊lpro¥'cmc川of250t;を(imprl山tcm心nlnf sUhsli1nlial I，."linical 11川.Xlrl:Jm:cC:llegory 

Dwυ『比ki，川nじ叫E泊川1州).whi、lile己23 ι℃モr陀ピpο叫a口1edえC叶;汁[i，川'"仁ali，川E叫nprove引'"児cn川101'
‘
a訓山"川E叫“叫"刈u49~t (ο"川n川np戸m引、v町t宅引CIllC引1110叶fn川Bα叫l忙c問t旬edi川I凶"目Kに山‘仁α叫_.辺al川河川rtan~c). In lhc lolul grollp. H2，lJtk 01' 

r目 pondent品問ported225係 kssal1.xicty山，dじlinin¥!lmprovcl11c川 withth巴m
‘
tjorityof 

thcsc rcsp川 dcntsrcporting :?SO鴨川1pro刊川町"

口ailySym刊のmSc、icril)lR<lling:-.-TreatnlCnl Log (()-1 ()) dCCI山町dfmm a basclinc 
me:m uf 6 10 (l post-tcst mふ1Il01' 2 (p < 0.05. d = [.61). PTSD Symptom S仁川cInlcrview 

(PSS-I) w
‘
IS rcduccJ rrom 34-10 [:1 anJ 29 to 10川 thcre叩C':IIWpaucnt只and

日-e.xpel'iencingdecrc出 cdfrum 7 10 2 and 1} to 2.八、叩idalKCJιreased from 15 to 7ιmd 

ゆtn，5， :lnd Inc氏、よ、cda代、u只alJccrCil.'、cdfrom121l>411nd 11 (0可

Harniltllll Rating Scu!c ror Anxiety (HAM-A). Fuur Dime川 ionalAnxiety a!1d Dcpr白羽on

Scale (FDADS): Anxicty ，l;cor山 decre山 cu~ig l1 jliむantly on HAM-A from ba~eJîne to 

Cnd[lOinlοf study (p = 0.01，11 =--1.52). AnれClyscorc対wcrcsignilicnnlly lowcr (111 

l主)ADSaJ山111poinl 01叫IIJyrrom ha岨Iilllじ(p< 0.039. d=-O.75) 

Zung ̂nxiety Scale (SAS): From ha)、elincof 5!UO土11.5010j>¥減I-IC叫45.91土10.36

(" > 0.01); 13ピ祖先Cぉhad則gnificantclli.'d t41 %). 17 ca柑ぉhJdcffcct 153~話)， and thc 

erfect w‘悼川V‘llid川 【"，1)l'a同ぉ{6
1if-):thc l('I¥nl cffcclive rate ¥V山り4ちも_Skin temperature 

'0叫 Ip<ll.Ol)叩叫ulic hlood prcおおurcdropped川 dIhc pulsc‘
lowιJ down af!cr the 

trCJtmcnt. :1nd Ihc Jin'c1引にιswcre significJf1I (1' < 0.05).26 c剖C只followcdtlP (81%) 

(1f which 24 C<l世話hJtllong1山 tingdlicaι)'wilh ftょlievcdor eliminated詩ymptom句、 and

2 cns山 had悶 lapscof討ymptomwhcrc tlrug.s v.'cre nccdcd 1り仁ontrolthcir尽ymptoms
(ト](附Numeric;11Rating Scalc (NRS): SutJjecl沿f:1lingof anxicly W3S signili.cantly less 
from 1川崎linctIJ 1削 I-Lcst(p < ().05). Suhjec¥ピ physinlogicalmca."ur出 υfanxicty-

EMG、EDRantl TC1llト-changcdsigniticantly fmm baselinc 10 !lost-test indicating Icss 

anxicly (p < 0.05) 

{('(llIlinued) 
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TABLE 19.2 (continued) 

CES Open label and Survey Anxiety Studies 

Principal 

Investigator Tol<11 n Subjecls Study Type M旧 suremenlScales/Ollt印 mes

KirM.:h 202 ScrvI('¥! MC111bt!四 Sur吋 y 7-poinl Likert ~ak : An'¥icty (11= 11 .. 1). Of th巳 totalgrou[l. 46弓安問戸川edleおおanxielyand

cl al叫 ;jmJ Vch.:ml1~ ¥¥11th dinic礼，imp仰向IllcIIIOf注501ffwhik: :W.2r;f J'cpOr1cJ diniじ，1川lprovcmcntllf anxicl)' 

A lph ~・- S lim

U~c r 

Survev. 

1995-

199日刊

anx;cty lindud出 hetween 25 (，毛山叫~l)~争 ln 1he Ima! group. 6fi.7'iを刊誌po.叫entsrじpo口od之25%

pηTS口 川口mp即vcm泌附cn川11i川n

679 Putkms、、，'ilh

:JIlJU"::ly 

decreふa剖i凶均cd品川'"制Il.':ly‘山lI1dc1iniじu川111川lllpr代叩《υ】凶、1('111ピ引n川1ηtοf 注50ιAル.whi!c 15.4宅f， rcportcd ι linical 

improvcmcnl (¥r illl足iclyIx:twcen 25弘 and49Q. ln thc total group. 66.7月号 同叩印ldcnl倍

rcporlcd ;':':25め'rhnprnvcl1lcnt in anx.icty. In thc CES on[y group (no mcdkations，1 

57.7各 rcportcdd叫 rca同 d川l:l¥:idyand dinical impro町 menlnr 2:5OCk while 15.4% 

rcportcd dink.ll impro町制cntof an則ctvhClwccn 2宅待 anll49rk for a t刷、Ilof7J.IS手of

'0叩ondenlswlto reporlcll k!>s anxicly and clinkal improvcm..:nl :?:25守 111Ihc CES 

日ndmcukations gmup. 4~ .2ιk ofre:>.pondじIH!'rcp叫【山1uu:rcu:>.cd anxicty礼nddinkal 

川lprovernl!nt<:!5()ψwhile 21.6役 目pOrleudccr..:used川 XI<::ly25保 49Cjrimprov印刷"
te)r H totill of 64.Xr/" of I'csponu叩 tswho山p川 I..:ddccrcascd anxicty ill叫 dinical

improvcmcnt .<::1jtIr， 

PT5D (11 =忠則 or Ih..: tolal group. J8.6t;i rC[l()r!cd le問‘mXIじty・mddiniじulimprovclIll:m 
of2:5utk whilc 2-'.9句 rcporlcdclinicallmrrovcmcllI ()f nnxicly hclwccn 25~ル nnd49弘

10 Ihc 101011 group. 62.5りをrespomlenls陀porlcd.<::25/完 IInprovcrnent in anλicty. 10 Ihc 

CES only grou]l (no IllCd[('aIIon叫 50.0毎 日porl..:ddcc陀a日dan'，.jピtyand c1inical 

improvclllcllI of :?:50'-:t-whilc 22.2<.1: rcportcd ¥ . .'linIL'al improvcmelll 01山政ielyhctwel!n 

25係 ‘mJ4l)l，f. for a 1川 alof 72.2句 ofrcspondcnts whu n::portcJ lc日 anxicty<tnd diniじ，1

Improvcmじnt2:25tk. In !hc CE可白川dmcdicatil)1Jぉgroup、35.7係 ofrespor吋enlsrcpo川ed

d山山肌叫川xicly;Iml dinkal impro刊 '"じnl2:5U 係 whilc24.3''+ rcport~d J~~: n.:as~d 

anx.iety 25係-49(Ajmpruv~mènl for a lotal of 60.t問。f附 pondcntswho陀j10rlcd

d己cre出 ..::dan:"icIY山¥(.1dinIcal impro刊 mcnl;;::-25切

Sur¥'cy 4-poi川LikcrtScak: Anxicly (i1lonc)凶 = 128. 01' thi!' ~roup. 67.19'iふ reponcJIc時

出lXiel)'and clink:lI imprnvcmcnt 01' 2'50筑 atteru~i llg Alpha-Slim. while 12.66ちゅ

rCJloncd lt::日・t川 ictyalld illlprovclllclll h叫wcen25鴨 川 d49写会ミ totalor 1:N.8"'% of 

these T 山 ponclenls同porled<:!15~f. impro¥'em..:nt in anxit!ty 

，'¥nx.idy (Wilh ulhcrt:onditIo¥l)， n = J70. 01' lhi... grlJujl， 68. 1 1 'ii日戸川~J 1cぬ品nxiclyalld

clinical improvclTlcnl ()f o::50(k aftcr lIsing Alph!¥-SIIIll， while 2.2.97'"h rel川円以1Icss 

川目ictyand i川prnvcmClI1belwc~n 15q‘md-49tk. A tQlal of91.0忠弘 of111山C

rl!.-:pondcnts rcpuflcd :?:2弓係 1I11]1ro、官mC11lil1 Jn'<.icty. Anxicty (wilh ucprc州市川 n=弓お

Ofth附 group.62.07匂 rcporlcoI c~s anxiely‘II1d CI川 'C川 Imprn、円CJllClllof主計)'kaflcr 

山 川g/¥lpha-SlItn， whilc 32.767... rc刊 岡山.1Icss ilnxicly ~lOù improvcmcnllx'lwccn 25~是

anll-49与を Alotal of9"'.83t;{， of thesc町、[l(.ndcnl...n:portcd ;;日間 IInprov創ncnllll

anx;cly. 51陀同 N= 1 2 ~. Oflhis grullp. 70.73% rcportl!d lc出 anxiclylInd clinic:¥1 

improvcment 01詮弓O俳 誌rtcr11刈ng八Ipha・Still1.while 24.39切 repol1eJlc.，s un刈etya!ld
improvement hctwccn 250iω，d斗 9Cf，.A lutal 01円 12%orthc同 rcspondcnlぉrl!pll山 d
;;>:150;: improVt!menl in anxicty 

OL: llpen latx.'l: PTSD: pll~Hrallm ;I(i l" ~tre日 dìsordcr: PSS-I: PTSDメymptom刈.llcI1Itt'l"V陀W、n== 1984 f(lr illlX.icly npCII laheJω叫メurvcys l([d ic~ 百110.1

n = 257りtixaJl CES anxictvはudics

tOlal number of subjccts (n) for al1 anxiety刈udicswas 4819 

wilh 595 from RC丁、

There are nine RCTs showing that CES has proven to be a 

sarc and cffcctivc trcaltnCnt for anxicly with effcct size呉rang-

ing from medium (d ==ー0.41)10 very large (d;一1.60)日附
Three of the studies lookcd at acute anxiety. such as prcoper-

ativc anxiety (pく0.05.d == -0.88). including anxiety prior to 

dcntal procedure民 (1';0.02. 1'; -0.61). Anothcr lhal moni-

tored changes in EEG mapping fcvcaled signiflcant changes 

duc to CES on thc kft and right sidc of the brain in thc al 

and 0:2 rC立1011品川知 子J

ThcJ'c have bcen lwo survcys and onc open lahel casc 

Sじnc沿toevaluate the errccts of treating posttraumatic slrcss 

d;sordcr (PTSD) wilh CES. The case series 1山 ledfor 4 weeks 

川ldprovidcd a very large cffecl size (d; 1.61)、Nilh叫atistical
signitkance (pく 0.05)日 Twopatientぉrcportedぬ 38%and 

34% reduction. respcctively. ;11 Ihc PTSD SymplOm Sc"le 

Intervic¥V. The casl! series rt:!sult.s were further slIpportcd by 
the survcy data that誌howed64% and 39% of respondents 

reponing c1inical improvcmcnl 01' ~509;-' .fol When looking at 

clinkal improvcmcnt. lhe highcst calegory is‘日tbstanlial
clinical importancc" whiじhis deti ned as ~50IÆ.I 削
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TABlE 19.3 

ルleta-Analysesof仁ESSludies of Anxiety 

principal 
Investi~ator Total n Subjects Sludy Type Findings 

Ki r~t' h 山ld 204リ 41 slud陀~ I.'xa11lIncd MCla- Thc川川lysis01' rcmJcrcd d川:.tun Ihl.' dkcl of CES on羽n.xictyyÎdd~J 泊ndku sizc 
Gi l llla<~' thc dfc('t ofCES analy川 (lf r = 0.57: a brgc cfkct ~ilC is副知W八nalvsis川lhc~lUdicぉ Ih :11 1l叫donly a 

Ull anxle!y uOtlblc-bind mclh山IproJLにcdan dr...cl叫ICtur CES UIl anxictyりrr = 0.53. SluuIt!s 
that u~cd cxtrancous tnca，>nres of :1tlxiCly we印陀刊ovcd31叫only叫lldi出 forstatc 01 
trait anxicty lhal U日dIh(' Spiclhcrg:cr StateバndtInvcllt!町wcn::川 a!y7.l'u.Thじ
cffccl川CESυnstalc札口xiClywas r = 0引}川ll.!Intit :lI1xicty w 悩 r= O.6H. Whcn the 
ほおultおofun‘t[y刈、w品 corrcclcdfnr thc l111mDcr ur州 l、IjCL'tsin ca..:h sludy. statc 
l11tlcty、川凶r= 0.59 anu lrait <lnxicty、.vasr = 0.60. Thc cO'cじtSIZC.<巳fllrthc ~ [ 
ぉwdi出 inthis mcta-analy.¥is rangeu from high .)伽tolow 6恥

Kla鴨川n....¥..y
ct :.11.1>7 

241 日RCT. DB.CES MCla The pi凶 [eurc叫 ltfor lhc cight studi出 inclll1Jing24 [ !oUhjcCl..... analYl.ing Ihc cffcl:l 01' 
studics th日【 ‘LJIaly則‘ CF.!ちIfC川ment011 ;1I1民lclyWぷ infaVtlf uf CES ovcrぉh:unat a叫川lポically
cxamIned Ihe etfcct 
uf仁ESun anxi刷、

川gnihc川IIlc、.'ellcITCL't叫lec!otImatc r = -0.5泌潟、 f1< 11.(5)、，VhCIIIhrcc ぉfudîe~

wc山 JWI、[lrJhcc‘“I"l! Ihcy pro、idcdOll cOllvincing. sじnsatlon柿 Ihl!Ir民hall1
prOf()I..'ol. thc同州Itin favor of CES rcm川吋..ignifi山'"

Thc Ihree anXiL.!lyぉpecificsurveys rcporlcd slIbslantial 

じlinicalimportanじein 47C(c. 60%. and 67% of respondents. 
as shown in Figure 19.3. In the two anxiety meta-analyses. 
Ol1C combining thc rc討ultぉof41 anxicty studies and thc other 

usi ng eight sclected RCT~ふ botb con品rmcdthc cffectiveness 
ofCES in t印atinganxiety with consistcntly large effect sizcs 
(d = 0.57‘d = 0.59)6(，.r，7 

DEPRESSIVE D1S0RDERS 

The COll1mon feature of al1 depre日Ivcdisordclメ isthe 
prcscncc of拍d，cmply. or irritable mood accompanied by 
somaLic Hnuじυgnitivechanges thatぉignificantlyilffcct thc 

individual'おじapacilyto function. M句。rdepre日ivedisorder 
rcprcscnlぉthedassic condition in this group of diメordcrs

おi!l('1!it reqllircs cll!ar-cut changes in affect. cognition， and 
neurovcgctative functions. Diagnoはiccritcria include tive or 
J110re of Ihe following symptoms present in a 2-weck period 

with at Jcasl onc being eithcr deprcsscd mood or loss or inLer-
Cぉtor plcasure日

Dcprcsscd mood 
Diminished interest 

Signiticnnt weight loss 
InぉomniaOr hypaメomma

Psyc:homotor agitation 
FaLiguc 
Fcclillgs of wonhle同 日ess
Oiminished abilily to thInk 01' concenlrate 

Recurrent thou!!hts of death 

The above symptoms mllst cause distre阿川 nonnalsocial， 
occlIpationul. 01' othcr important area只offuncrioning 
Major dcprcs日vedisorder is the leading cnuse of dis-
abiIity in Lhc U.S. for ageぉ 15-44，affccting approximはtcly

14.8 l1liIlion Americall adults or about 6.7% ofthe popula-
tion in f.l givcn year. The mcan agc al onsct for dcpreぉSIVC

disorders i討 ヲ2and thcse are討ccnll10re frequcntly in 
women than l1l ell. ~" 

Table 19.4 includcs cight humtln studies investigating the 
cffects of CES for Lhc trcatmcnL of dcprcssion. Thc tnblc 

incJudes threc RCTs (two double-blindl. two open label trials. 
and three user surveys. In addition. there is a meta-analysis of 
20 CES studics of deprc州1011summ山 izcdin Table 19.5. The 
total n for the eight studies was 1113 with 196 from RCT:、
The three RCTsぉhowcdsignificantly dccrea日ddepres-

日onscorcs rl' < 0.001. l' < 0.01. and l' < 0.(1) uぉingthn::c 
differentぉcalesto measure uepression (HAM-DI7‘ Bcck 
Dcpression Inventory and Zung Depression Scale).5.15K刷

The two open labcl trials showeu significunt improvc-
mellls us well噌 withone study reporting a medium cffc('1 size 

(d = -0.41) and the othcr a total effective rate of 94%.6'." 
Upon follow-up of 26 cascぉ 24had long lasti ng cfticacy 01' 

relieved or eliminated symptoI1l沿 Lualso me川 uredphysi 
ological changes during alld after trcutmcnt with significant 
changc対sccnin skin tcmpcralurc， systolic blood pre同ureand 

pulse (1' < 0.05)削
The thrce日parateuser survcy式rcached叫 bstantialc1ini-
cal importance in 66q:，. 58%， and 36% of depression paticnt爪

with the lowcst score reported by Service Members and vet 
erans. The meta-analysis for dcprcssion included 937 paticnts 

acl'OSS 20 separate studies and reported a largc CffCCI size 01 
0.050 (Tab1e 19.5).'" 

ln a double-blind RCT， H2% of the aClIve rrcuunent group 
reporled ~50% r~uuction in dcp印刷。nscores. Thesc active 

treatment group results wcre 12 limes higher Ihan the sham 
treatment group. Thc町 wassome iniLial tran討tentImprove-

mcnt in the anxicty scorcs among rhc sham group hut no 
challge in thcir dcpression sc.:orc対向

INSOMNIA 

Insomnia iぉconsidercda sleep-、Nakedisorder. lts diagnostic 
criteria is a prcdominant complaint of clissatisraction with 
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TABLE 19.4 

CraniaJ EJectrotherapy Stimulation (仁ES)Depression Studies 

Principal 

Invcstigator n Subjects 

Oarday ('¥ al叫 J15 AnxIl'ly P川Icnls

PriιeM 

Kげ出 h~I al;¥1 

恥kllυn"'

y
 

k
 ‘、r 

メy
 

uu
 Cl a1.~パ

ChCll Cl a l .\-~ 

Lu ct ..1.'''' 

Alph:I-Stim 

U叫rSurvcy 

1りり.5-19り8

Sludy Type Measurement Scales/Outcomes 

Rιマ"DB Hillllilton D、p陀ssiol1RalIng Scalc 17 (H八M-DI71:In the activc Irc川mcnt
gr山 'p，K2φhad a uccrcase of ~き50% 川 町or，引 from ba同Jine10 !!ndpoint 011 

thc HAM-[} (p < tl.OOI). Thcn! w岬 品川gnilic川1tdiffcn::ncc bcれ叩cngr~lUps 

(p < O.t)(l]. d = 0.7則。11thc HAM-D 17 fmm hasdine 10 endpoinlllf ~(U(ly 

Thc mcan dC<':1山 日開 thcHAM-DI7 in Ihc Irl'ilLmじntgroup uf 31.9% (り64

tn 6.47) w出Jllu!"CIh叩 twclvc(J 2) limc誌thcmean dccrea同 υnthe 

HAtvl-D 17 for thc shι1m groU[J uf 2.h% (10.22←りり6)from ha:.dinc 10 

466 O¥'il山 首 ServiccMcml河内

川、IVr.!Icran語、vilhdcpt'es川on

Su刊cy

じodpoinlofぉtudy

7-似)iolLiken scalc. Ofthc tulal group. 5り 7~~ト rep0l1cd le田 Jcp即 断ionaml 

CI川 iC:l1improvcment nf ::;':50% (improvcmenl or substi.lluial cliniじ，1

1Il 1~川rtanピccategory. Dworkin t! lll l."~ ) ， while 20.0<::'(-repnl1cd clinical 

impmvcmCll1 (¥r dcr山川ioobetw凶 n251k and 4リ切 (improvcnwnlol

IlmJcratc clinic:ll impI)Jt叩山).In Ihc lnTnI group， 79.7係 01"fcspondcnい

rcp(1rtcd ::;':25'k le日 dじP陀閉山nand dinil.al impm、'cmenlwith lh~ Jl1.り刊l¥y
01' Ih出 G陀sp¥lndcntぉrcporting::;.:5()(if ;lIlprov、mentin dq、同日!on
7-pnint Lil..crt :-.calc: 36'H ofthc t川川 g，roup日pI)rkudc口C山 cJJcp問時ionanu 

dink"l ;1川1f{lVellll'凶101差別}旬、¥'hilL'I S~ 陀porlcd dinil'al imp川 、，'cmCnl01' 

dcprc~sion hctwl-'Cn 25~託川049税 54 .f1J. 01' Ihc Intal gro叩問問rlcd~2Y"Æ> 

impr(WClIll'III;1I dep目ssiClrl.In lhc CES only gmup (no mcdications). JR.5C0 

rcportcd申込印刷cddcprcs:-.iol1 <.tnd clinic.tl impro町 mじnt01'ミ50%whi¥c 

23.1併 rcp(川eddinical impro同 ment()f dcprcs:-.ion betwc叩 25%川 d49Sf 

r~)f a 1叫u1υr61.60/，. 01' respOl礼Icnlswho report.:d dccrca:-.ed ctcprc出Iυnand 

clink:al il1lpro日 mcnt2:2う(k.l日Ih!.!Cι可andmedicatil)lls group， l5.5g nf 

仇:~pùndcn l:-. rピportedd!.!nca:-.cJ dcprじ州lunal叫<.:lini<.:alimprovemcnl ;:?:50C{ 

whik 17.lfN rcpnrlcd dcacω;i，!d dcprcssiun tx!lwcen 25% and -'1}持

H川川n、p刊，刊'州0刷、
Jcpr，陀じ引‘“:Sl“‘川‘刊削n‘a山'川n凶u，叶Ii川n刷'κC‘川.Ii“mp刊B附、0、w、¥'CIll叫cn川1;主芝日25~句必

Rcck Dcprc山 iOIlIIl¥'cnlory(BDIJ日ricfSymplom Invc1Hory Dèprcs~ i on 

Suh叫 ;Ik(8S1-D): Thc CES grotlp hadれgniticantlylos dcprc~sion from 

b山 elincthan shulll gnmp込1cnd poinlυfぉtudy11Il BD1 (p < 0.01) :mc¥ nn 

BSI-D (p < 0.(5) 

H‘ll11illol1 Dcprc:柑iOllScak 17. Dcpres見1(!1Iscores we町民igniJicantlyIc.~おりn

HAM-D打，11CJld p<川11of .~ Iudy from hil:-.cl川c(p-=O.OI.t1-=イ1.41)

Zung Dcp陀柿iOIlSc.lk (SDS): The ANOVA :-.howed that 011 SDS. thc lll ~in 

dli:t:1 betW<!C1I CES gruup andぉhamωmpamlol'group waおおignihcant

(F = )6.5へ1'<υ01)
ZIU】gDcprcssion Scalc (SDS); rrOlll ba:-.c¥incυ1'0.64士n.O!llnpO~ l -t出t

0.52土O.!(){p>O.Ol)守 1)山 将巧 had延igniticantclTcct (41 Ck)， 17 c~お町 had

clTcct (5ミ切)， anJ Ihc effclじ1wa品 Inv<llidin twoじasc討 (6C;{);lhc total cffc.::livi，! 

ratc 、.va~ り4';}. SJ，;.in telllpcratun! roS¥! (}I < 0.01)句:-.ystolichlootl p 山川ほ

droppcd and lhc pu¥se slowcd dOWll‘lfLcr lhc t閃almenLanu thc diffcrem.:品

、刊rc則gnl伯印 刷 (p< 0.1)5).26叫 sC:-.foll向，¥'cdup刊1¥01ωfwh;ch 24 C:出 、気

had lung l ;l ~l illg cnicacy wilh fclkved Of climinatcd只ymptom山 川.u1情。

凶叫ぉhadrclar:-.c of :-.ymptosl Whl'l"C drug.s wcrc n凶 dedto conll11l th山
:-.ymplom、
Fnurp川nlLikcrl Scalc: Dcpn::州 ion(‘don¥!l. n '" 53口fthis割引up.66.(Wi:-

fCp 円以Ik凶 depre同 ionilnJ dink<ll i1llprovelIl¥!Jl¥ ofミ50仏whilc2U.75S手

rcportcJ I c凶 dcp陀~slon at叫 improvcl1lcntbctw¥!en 25ck and 4引r.̂  100a] 01' 
86.79りそのf rhc::柑 re~IX)fld\! n tぉ rcpo l'lcd ;:?:2SCk improvem引ltin d叩"阿11川

0，、 prl's~ icm (¥¥'ilh nlhcr l:onditio川 n= 265. Of lhiぉgroup.66.0司法陀ponctl

l白話 dc::pr.心掛iOllanu c1inical illlprovcmenl or;:?:50"'k、.vhile23.02CJ， n'porlι叫
Ics~ dcp四日Î~1fl and improvcmc川 hclW勺(;n25%品nJ499f. A lolal of持9.06'1

of th剖cre対pondenlsrepoI1ed 2:.251iを lmprovemc川 indep阿川川n

RCT: T<mdomI/.じdcontrolkd Iriul口s:douh¥c hlind、Is:i nvc~tigatúrhli nd ~ OL: upcn 1:Jbcl. TOlal n;;;; 1113 for a1l CES deprcssion叫uJics

別恥rvtピ，Mω巾 Cl:'and柚 tcr;.ln.' Survcy 
with Dcprc.~sîun 

21 Dcpn:~~cJ Jail Sccuri!y :lIld RCT‘日日

Palrol Qniccrs 

12 GcncralLad Anxicty Disnrdi.'1" OL 

Patic!Hs with Dcprcssion 

60 Chi1dren with Mi;.;eJ Anxicl)' RCT.IB 

Dcprc~s i \'c DisurJer (MAD} 

32 Chiltln:n wilh Emolion:ll OL 

Di~unlc rs (Depr・C同 ion)

Jl8 Dcpn.!日cJPatk:ntぉ Survcν 
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TABLE 19.5 

Mela-Analysis of CES Sludies 01 Depression 

Principal 
Investigator Total n Subjects Sludy Type Findings 

Kir可ピhand 937 :!() Studio that indudl'd Ml:I:ト 20山 ldieswhkh indudcd 937 palicl刊誌、vithdeprl:s."ion wc陀 anaJyzt!d10 
GiluJa'u depre同cdpatients and 

investig:.ned thじ
¥n:dy!>jぉ dcterminc lhe dtect of CES 011 t1c1刊をssi，)nand produιed 3.11 e汀ect誌izenf 

r ::: 0.50 dc/iTlじdas a hlrgc clTect :-i山 (p.115).""N(l(e: A Cochrane 
c仔ιじ"刊nessnf CES on 

oepres詩<0"

sleep叫uantlly.aおおOC1込tedwith one (or morc) of lhc rollowing 

symptom沿

Difliculty initiating sleep 

Difficulty maintaining sleep 

Early-morning awakening with inabilily to return to 

slecp 

Slcop diぉturbanccscausc clinicaIly significant di日ressor 

impainnent in social， occupational， educational，出ademic.

behavioral， or other important arcas of functio川ng.The 

ぉIccpdifliculty must occur at lea川 threenights a week for at' 

h::~a ... ;t 3 monthsιlespite adequate opportunity for討lecp.5!

A study done by the NationallnstituteぉofHealth in 2005 

c、timutcdI'hal approximately 10% of Americanおおu1Tcrfrom 
完1II1S0mn1i.l 

Tables 19.6-19.8 include剖xhuman studi剖 andone 

cquinc study invc叫igatingthc effcct討 ofCES for rho troat-

ment of insomnia. The tables includc thrce RCT.s (all double-
hlincl)， three user surveys， and a meta-analysis. The n tor thc 

six human sludies totaled 654‘with 163 from RCT:、
When comparing data from the three RCT studie仇 wehave 

()ne small dfect size (d ~ -0.03. l' ~ 0.001) and one mouium 

c!1cct size (J ~ 0.54. p ~ 0.02)."訓 Thcthird RCT did not 
rcport cffect sizcs but did see signifi.cant improvement ut day 

1 (1' ~ 0.04) and day 4 (fI = 0.03) during rhe study. The study 

design called for 5 consecutivc days of CES treatment in un 

attempt to improve sleep among active duty Servicc Members 

After 5 day日oftreatment， the subjectおinthe active group以IW

an品、:ragc01' 43 morc minut山 01'sleep per night comparcd to 

19 min 1ess sleep over rhosc 5 dayぉinthe sham tre川edgroup.1J 

The lhree separate uscr sUfveys reached sub叫alHialclini-

cal importancc in 65%， 58%. and 45% of insomnia paticl1ts 

Thc 10wcr叫:oreof 45% is from a刊 rveygiven to ServiじC

Members and veterans. which are typically a more uifficult 

population to trea1. Thc mcta-analysis grouped the re民u1tぉ

from 20 insomnia studi出.encompassing 1087 p叫lent吋 anct

reportcd a larg~ cffect sizc 01' O.64.('tl 

A RCT focllsing on the sleeping habits of fibromyalgia 

patlcntぉ showcdsignitiじantclinical improvement during 

the rigid double-blind portion of the study. lhen even heHef 

Systcmalk Rcview by Moncricff山 d町、l1eagu出(2004)山 川1the cffcct of 

anlidcJlrc崎山いondep山川ionIhal jm:ludcd nInc吋ludi出 invohing751 

pa川!Clpantぉproduccda pookd cstim‘¥tc 01' cffl:ct of r::: (U9 standanl 
dcviatilll1ぉ(0.24100.54)i11 f.avor ufthe anli dcprc活~allt mCil.~U日dby 
l111prov叫l:lllCn凶t，川nmo代<>山吋x刈d.Onc気対叫tl川udyW~邸札附、thc叩n叩movcd山 1時t、W、t し侭‘

戸'附詩"山IlveIna叫1.5e引"悩Sl山"，叫"げyalla叫Iys剖"‘泊B叫叫l白h~ romi川l“tt山tlngよthiト誌占trial r陀'eJ山"，比L山、、cdt“h陀e 
poo[eJ dfccl to rニ0.17(0.00 10 0.34) 

rcsults coming in the opcn label phase whcn paticnl倍、.vere
allowed to control thc current， duration. and time of day the 

treatlllcnt took plact::.21l 

Thc Scrvice Member and vete.ran survey divided thc 
patients up into sub groups depending 011 medication uぉe;

40.3% of patients uおingCES inじombin込tionwith slcep 
ing medications陀 portcd主50%improvement， while 65.2併

01' patientおusingCES wilhoUf medication只reporred2:50号も

川lprovement.This trend was consiおtcnt山not1geach cate-

gory that w，-日付tudied(anxicly. PTSD， insomnia， deprcssion， 

pain. and headache) as seCI】inFigure 19り免l

PAIN 

Chronic pain affccls almo叫 100millioll Americans with a 

total annual co叫 tohealth care ranging from $560 hillion 

to $635 bil1ion in 2010. Chronic pain a1so has the greatesr 

ccononllC Imp江ctdue to di叫bilityday詩 andlost wages and 

productivity 

An estimatcd 20C;o of American adults (42 million people) 
reporl thal pain disrupts their slcep at least a fcw nights a 

weck. Even with the oplions we have avai labh~ for pain man-

agement now， more than half of aIJ ho叩italizedpatients expe-

n叩 cedpain in the last days of thcir lives with 50%ー75%of 

paticnts dying of canccr reponing moderate to 時verepは)n.74

Table 19.9 incfudes seven doub1e-b1ind RCTs. onc open-

labcl， and t wo uscr survcy話 investigatinglhc efticacy of 
treating chronic pain with CES. Thc tota! n from this pain 

rcseareh is 1712 with 366 from doub1e-blind RCTs 

Thc RCTs includcd p川Icntssuffcring wilh fibrornyalgia. 

Parkinぉon's，and spinal cord injuri出 A11reportcd erFect sizes 

were measured as large with p-values ranging from p = 0.03 

ro p < 0.001. Most ofrhe doublc-b1ind studies addcd an open-
label arm at the cnd of the doublc-blind portion in sham 

treated叩 bjects$0 that all participanrs had an opportunity 

to rcceivc treatment. ln each仁ase，州防ectsin the open-Iabel 
plta児 alぉoachieved significant pain relief (see Tablc 19.9) 

The results frorn two different surveys included substantial 

clinical importance (ミ50%improv山11Cnt)in paticnts with pain 

(30%). headaeheち(40%).rcflex symparhetic dysrrophy (53係)，

Hbrornyalgia (54~)， and migrainc h叫 daehes(57%).'‘As with 
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TABlE 19.6 

Cranial Electrotherapy Stimulalion (仁ES)Insomnia Studies 

Principal 

Investigator 

PrIl.:e/，1 

Lunde aud 

仁iragnaniη

TayJor ct品[.'1

LidllhroUI1 

ct aL'ト

Kirsdl ct川"

A1ph仕 Slilll

U叫 rSurn:y. 

199汚-1998

n Subjects 

130 Civi lia l\ ~. Scr¥'ke 

Mctllbc:: r~ and 

VI.!lCranS with 

lnsomnw 

57 A~ l i v\! DUly ScrvIce 

Mcmbcrs wIth 

In同 IIInt:!

46 ドihmllly:lig.ia
P:nicnls 

(バ) Fihrumyalgia 

Paticnls 

98 Scrvict' Membcrs 

:Jnd Vclerans with 

I n~引 l tlln li\

163 Insomnia Pat;cnlS 

Study Typc 

Survey 

RCT. Ds 

民CT.Dtl 

RCT.D日、

OL 

Survcv 

Surve)' 

Measurement S臼 les/Outcomcs

7-po;1I1 Likl!rt sc"le. Of lht! 1()lal g.roup. 57.5後 陀pimeJI出品川岬mn凶 anuclinical 

川lprov巴menl(Jfミ50野 (IInprovt.'m叩 1or subslanli川仁lini..:a¥impu刊誌nccc:lIcgo可

Dworbn d 礼!“).whilc 20.4tk rcpOltcJ clinkal improvcmじnl01' Insomnia hetwccn 

2刊:lnd49170 (impro¥'cmcnl of moderate clini山1impl..lrW恥:c).III the IOtal group. 

77H/r. {)f山)<，pomkntsn::porteJ 2:25ck lc出 川 崎 mniaand clinieal impruvcm叩 twith the 

majority of thcsc 同.~pondènts 問porlÎng :2:5(Yk impro¥'cment in insomnia 

Piu沿burg1 r1 ~ú l1l ni ;l Rating Scalc: The activc CES group had a 10ngcr total timc沿Jept

(43 min) frutll ha、clincthan thc sham CE!、g'山Ipwho av‘!rage 19 min k阿 totaltirnc 
ト;lept.Thc uio"c陀IlI.:Cbelween the acti、'eCES and Sham CES group品a円lroil¥:heu
-;igniticance (p三('-079).A g.cnu口 ditTc陀 I1l"C¥¥';附 o()lcd.Mcn who complctcd li¥'c 

‘cs点目。nおりrCESh"dおignilkantimprovcment in tol<ll time skpぺarterIhe針r、ICES 
trcatmcnt (p = 0.04) anJ 011 day 4-(1' = 0.U3). Mcn in thc ;H.:tive CES grnup可1，刊日n

avct:.lge (1f 5~ O1in morc t山 11time slept aftct the lirst CES treatment and nn川口age

61 minmurct叫ultillll..'SkPl山 】day4 COOlI、川rcdlO thc sham CES g:roLip. Therc wcrc 
no signiticant changc鈴intotal timc寸eptamllng. thc fcmaks in山estudy 

General Sle巴PDi、turhanピf'Scale (GSDS): CEミgr(lUphau訓gniticantlylowcl刈 I)rcson 
GSDS (indkatiog IいおおkcpJi泊urha町 c)th川 ぉhamfrom haselinc at cnJ poinl (lf 

‘tudy(p=O.OOI可 (1= -0.30) and complelcJ theぉtudywilh !'ocnres helow thc r'，mg..:: of 
11lS0nmJa 

0-10 Num..::rical R，ltingおじ:.llc(NRS): CES gmup haJ "Signilicantly highcf語以'刊誌川1th..:: 
quality of slecp ontc.:ome mèa~叩re than thl.! sharn andじ制1Imlgroups at cnd poil1t of 

当tuuy(p = O.rJ2， d = 0.54) 

7~po înl Lik..::rt sc:.¥lc: ~)f ll1c lolal gmup. 44.8ck閃portcJle揺らm叩 mniaand dinical 

improvell1cnt I)f ~50' 令 whi le 20.4fA rcportl!d dinω:..1 irnpro、ementof i1l詩omrlla
以::twe..:n2Sf万ilnJ49(jf. 11¥ Ihc lolal gruup. 6弓21i砂川 町甲山uleJll品目似Jrted2:2ミ句

unprn\'e m..:川川川~olll l\ i a . In thc CES only group (1¥0 Illcdication吋.62(j手 rep0l1cd

decre<:脳cdinswnni品川 JclinI..:al impmvcmcnlllfおO係 whik23.8寝間purtcdCI山山1

ill1provcmclll ¥lf il1somnia bdwccll 2弓鴨 川d41)'k for a total of g5日係υr"，只ponJCllts

who rcpo川cJlc州 m詩Oslniaand clinkal Impnwemel¥l 2::25%. In Ihe CES ;)nd 

mcdicatinm g，mup、-HJ.JCふufrc)<，pondcnts rC[lorlcd decrca叫 din討omniaand clinIl..:al 
rmpro刊 m創刊当日9('while 19汚c;;rCJ10rtピdd叩 .，出 edin込omnia25弘-49(，Yoill1provement 

for a tulal of 5Y.8cA:υr rcぉpunuentswhn n::purtcJ uccrc山 cJi n~olll nia :lndιlinical 

imprllVCmCJlI ~25(;砕

4-poim Likcl1 SC:lle: of th時 grollJl.65.0.V'k日p(lrleJIc“lllsoffima山 ddinkal 
imrrovemcnt of 之50~f， whi1c '28民.¥tifrcportcd Ic山 川sOlllnIaand Impro、何clllcnl

hCl¥vee-n 25~f :tnd 4~リ%八 lotalor 93.H7得。ft he討e r山仰ndenls repurlcu詮25ck

nnpro山 mcntin 1附 O!lllll<J

RCT' rand()IllIzed controllcu swuy: DB: dυuh1c hlind守OL:opcn I‘Lhcl: n = 6句4f~)r all i川 t川lIliastudic誌

TABlE 19.7 

Meta-Analysis of CES Studies of Insomnia 

Principallnvestigator n Subjects 

K;附chanJ Gilula仙 1087 20 Studばおlhatexamincd 

thc effect of CES on 

msのmma

Study Type Measurcment Scales/Findings 

Mcta~anal y 叫 is Twcllty (20)はudics.which IncJudcJ 1087 patient兵 wc陀 analY7eJ10 

dctenninc the efflιct ofCE!'i on insollmIa prouuκed an clTect語版eof 

r = 0.64 Jelined a.s a l:ugc cITcl..'1 sizc (p.11計約N叫己^mcta 

‘lIlaly川 byHucdo-Mcuina :UldωlIeat-，'1ICS (2012)川 theelfc..:t 01 

1100-1淀 川zndiazcpinehypn州 国 thatindut.led円吋ud叫 invCllving

-117民 ~uhjcc!s produccd n“誌ignilicant.hut忌mallto mcdium 

d;町ι陀 ncc'.011 subjc!':livc討lccplatency (-0.33) and 

polysomnngraphicぉ1ccp1atCllCY clTcct t -0.3刷 infaVlli" of thc 

Ircatment ve目usthe cOl1troJ gwup 
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TABlE 19.8 

CES 5tudy of Insomnia in Horses 

Prin口paJlnvestigator n Suhjects Sludy Typc Measuremenl ScaJes/Outcomes 

Clilfl..e.:t ;¥1.7; 持()Hor..e~. 1 Mω2 

:.lI1d 5 Gddin:;見
OL ThじpHlpOl1ioll01' 1ime ~penl slalHling t!uzing lhroughoUI the four trIul ph出じ討

W:Iメ IIlJIFcd.111 rh山 eth陀c.valucぉal'ehighcl' 01' cl)凶<11tu thc 柄。lucsin酬は同
町le.A P山町t.ll-Iolnunparing Ihe mc:an VJluピSduring Ihe、心phasesone .md 

the anxiety， inおomniatlnd dcpre附 1011surveyぉconductedwith 

Scrvicc Mcmbcr、‘lndVcterans achieved less pain rdid.51 This 
is bdicv山Itohcthe，出ultof the Iype or injury and as叩 ciated

p山11incurred by St!rvIl:e Mcmbcrs in lheaters of war 

Thc most rccent tibromyalgia RCT used functional MRJ 

叫udiesto dt;::tcrminc lhピareasof the brain thal arc rcspon予

見iblefor processing pail1 during a lihromyalgiu flare-up. Oncc 

thcsc kcy a印刷hadbCCI1 idel1lified. p叫ientslIsing activc CES 

and shun】CES、叩rccxamined， rewaling that consislcnt with 

all othcr factors mcasurcd， only Ihc uctive CES treatment 

0% 20Qも

TG 

〈王cE子 CES+Med 
CE5 

20.2% 

21.6崎

15.4% I 
7 

TG 23.9% 

巴ロロ司 CES+Med 

CE5 

24.3% 

22.2略|

T 
20.4% 

【hrcc~uggωIs lhe di ITcrencc i気持ignili<:anl(t = -2ふ.J..p<O.U町 Inph国efour 
Ihe刊 metrel叫1おおccnwith cach h刊 誌C、刊luehigher (n = o) 01' cquill (n::: 2) 

1!，llh，11 in ph出 cone. A paircd t - lè ~1 ιonlirm~ lhじ見igniliじal1ιeuflhi!> t.lilTerenじC

(1 = -1.29.11 < 0.0訂
Thc proporti山loflimcぉpcnl河川以lingd山lIlg配 ro日 theph山出 wasalso found 

10 h::We pt)~i tî vc corrclalIon with trial pha同 (rニ n.220.p =り山.1).tilllc只pcnt
with lt附 erlir rclaxeJ (r::: 0.620、ρ<0，(則1).limc SpCllt wi山lowerlip 

quivcring (1' = 0.484. P < (J.(川1).Ihc IImc :.pcnt with the Icfl. e;tr had. 
れ=0.26ミρ=fU)02) 1Imc見pt:nlwith IlIc righl ear hack (1' = 0.26呂、ρ:::O.(Jf日).

and hcad、、，'ohhlingIr士 0..153.1'<り(x)1).Timじ ~rcnl ~land i llg tlo/ing aじrosお
the lrial p ha丸山町l~aho founJ to h~1吋 aneg.alive correl山川withtirne sp目立

はandi l1g 川~rl (1' = -0.94汚ρ< 0.001)、¥IJnc話pcnle山 ngbcdding 11" =ーイ1.205、
p::: 0.(5). and timcメpCJll叫 lingforagl! (r =--0.331.11 < ru則1)

group wns expcricncing Icss pain判 Hefti:rnanwas able to 
measure山】didenlify EEG paltcrns 01' patients wilh pain and 

was thcn able 10 normalizc the pattcrn cxじlusivclywilh Ihe 

U河 ofthe Alpha-Stim CES devicc， but not the other clevices 
he tested?'< 

Unfortunately， the FDA is arbitrary ilnd capricious in 
performing its dutics in regulating medical uevices. ]n fact， 

they havc authorized the markcting of CES devic‘::s with no 
rcぉearchal all by allowing thcm to use slllllicおじonducledon 

other devicc.s witll widely differing waveforn】characteristicお

40~ 。 6加も 80帖 100怖

46.5% ， 66.7%川=76
43.2% ~肌，N=57 

57.7% I 73.1軸，N=19

38.61拍 • 62仇 N=55

35.7% • 60.0%， N=42 50.0'l色 I 72.2%， N = 13 

44.8% • 65.2%，N=臼

例CE帆c EEES+MTeG d 19.5% 4O.3d台 .59.8%，N=46 

仁E5 23.8% 62.0叫 I 85.8帖.N=18 

口E vE Cω 、L CES+MTeG d 
仁E5

18.0% 36.0% 54.0%， Nニ48

17.1% 35.5% -526%，NZ440 

23.0% 37.8% I 60.8%， N=8 

口Improved25-49% 口Improved之501も

TG=Totalgroup， CES+Med=仁日nialelectrotherapy stimulation plus medicatlon 

FlGURE 19.4 Se目rv川1じωoM己山I口m由h、児C町raωn叫dVe剖Ic町ran沿以川IIr円v心y compa山11川ng1出hcm、心Cof Cf江r山u刷i川lIa叫11cJeclro叫【hcrapy~誌吋‘刊t i mu l ation (CES) "川お;:t ~、山、

me出11】11tοCES with n川"児cdicationぉ
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TABLE 19.9 

Cranial Electrotherapy Stimulation (仁ES)Randomized Controlled Study (RCT)， 
Surveys and Open-Label Studies of Pain 

Principallnvestigalor 

Taylor CI <ll.~吋

Ta1l c¥ ~p同

Rinl川，¥ct泊1" 

Tall cl al.'" 

Corkい

Lic hfhrou n :~ 

n Subjects 

4" Fihwmyalgia 

Patic!l{s 

105 かlilitary，Spinal 

Conllnjury 

13 VCIC日 n!'.

Pi¥rkin且0"冶

Di~eal気C

38 Mililary. Spinal 

Curd Jnjuη 

74 ドihrnrnval1!ia

Patienls 

“ Fihmmyalgia 
Paticntぉ

Design 

RCT.日8

Rι:T.D日唱。L

RCT. DB 

RCT. DB 

OL 

Mcasurement $calcs/Outcomes 

0-¥0 N¥{S: Thoぽ inJiviou;¥lぉusingthc aClive CES ckvice h:ld ，¥ significant 

JCCfcasc in山 cragcp川11(p = OJJ23) whcn cumpared 10th出 cindiviouals 

Uおingthc sham dc、iccor thosじrcco.:J、11lgu討u;11carc alonc (Jvcr timc 
{トー10NRS: Pain Jntensitv and Pain Jnterfcn::l比:cSuhsc:dc持。fthc BP1: The 
a山町 CESg.roup rcport吋 a，igniticantly grcalc川町四euccr四日mp;:1l1l
prc 10 po式tdaily trl:almcn!ぉIhanthe sh:'¥1T1 grou[J (P < ().05). The acti¥'e CES 

groupぉh叫 cdlarger pre-10 po仲 l日山llcntd町出品山 inpain interlCrcm:e 

than thc、hamgroup did (JI < 0.01. d = 0.59). Thじ;ぽtivcCES gwup had a 
~igniti t:ant mcal1 p川 11J¥t叫訓yJccrea:-e of 0.60 1川intsun thc:: (ト10おじale

(1' < 0.001. d == 0.73) 

0-111 NRS: SubjCCb recciving泊ctiwCES hold， on 川 ('ra~ょc. a 1.14戸、J!l1

dじじ問削C川 pa¥Oκom1旧日dwilh a O.23-pいintdc..:rCil~e for thosc向山lvmg

気hamCES (p == 0.(28) 

u....JO NRS: ActIvc CES gmup h山1signi恥川tlylc同 pmntrllCnslly， pn.' (U po叫

CES刈判lon.compa陀d10 shalll group (JI = 0.03. d = 0.76). At:1仇'cCES

吾川町、rcpol1cdsignificantly dcc印刷cdpnin intcrfcrl'llt:じむ1=0α旧、

d=Oミ0).pre ver.;u謁postinlcrvcntinn. while 1here w出 anon誌igniticalll

dcc日出ein pain intcrfcrcncl." in th巴対hamCES group旬、rcvcr見Uお pO~I­

lI1tc円 enlIon.Open Labcl g!'(lUp had討ignllh:antlyle品 pam1n【叩叫y片山n

ha叫 linc1υcndpoint of stuuy (p = 0.(3) 

RCT. DB. 0寸 NRS:Acti刊 CESgrυup had気igniticanllylc持活 p.1II1Hllcl川 tycomp川-cd

OL 10 ~ham group al enupninl 01' stl1dy (p < 0.(1). NRS， 0-10: Active CES 

group h出 lowerlcl叫crpOlnl叫 O刊誌compJfcd10品川1group (p = 0.01) 

McGill: No詩igniticantuiffcrence in paInぉCOl'CShetw(!cl1 AClive CES剖1<1

Sham grnup~. (ト5NRS: Opl.'n Lahcl group had訓忌niliピD.l111ydt，(!出lSCjl.llrl 

fl'lllll h:lsclinc 10 eml pllint Ilf )，lUdy (p < 0.1川11.M正Gill:Opcll L油dgrouJl 

h川 叫g.llIfll'i1川1)'dlXre山 cdPilin rrmn ba珂 lineltI帥dい>1111uf剖mly

(1' <り0(1)

R(マDIl.トlUNRS: -nlc UC【ivcCES gruup had ...ignilic川 Ilylo¥Vt::r pain "co刊お
OLρ~O.(X】2.d = ベ16訂 luwcrIcndcr poi川町山'¥'S(p == 0.01. tl = 0.36】highcr

qualily or符kcp真cures(p = 0.01. 11 =り4町 highcrrcel川g.....or wcll-bcing 
則。町語Ip=n同)5，d = 0.731. highcr吋ualily川 lifc封印rい {ρ::.{).03

d = 0.97)， lowcr f3liguc討corcstp = 0.03. d = ....0.72) and ltlwer nngclぽ何引

(1' = 0.04. d = -{).60) Ihan the sham anu conlrυ!日山円 The0戸nlahc1 

group haJ significant ga川、ontcnt1cr poinl scorcs (1' < 0.0(1)‘l1lU dccn.::ascu 

pain (jl < O.n(5) from basdine 10 enLipoilll ofsHluy. Tht:: <lclivl' CES group 

anu叶淀川 clinicalCES group h叫 a17('/t: n::dlh.:1illl1 in世 lf-ralctlpain当仁川出

mul a 28Liふde口四時 inlent1er point scon:ぉ

Alpha-Slim U同rSurvcy. 67X RSD. Fihromyalgia SUl'Vl.!y 5-point Likcn Scalc: RビJlcxSympathclic Dy‘Iwphy (RSD J， n = 55 
1995....11J9!l.1完川dMi!!.l'.lInc 

patients 

Rωpnndems reponed improvじmcnlofpain出「叫Imv，.;.日 7Yk町poncd

pain rclicJ' or 2:S{)Ck. 29.09切 reportcdpain rc1icfhclwccn 2弓<.!rund49<:LA

lotal uf R I.R2% ()f rcぉponuentぉi'ep刷.tedpaill rclicf a~ ;:::25切刊わromyalgi‘l

(alonc). 11 = 141. Rcぉpomlcnl:->rcporlcd improv山ncntllfpaill :1:-. fol[nw:-. 

5~.52% l'eportcd pιli11 relicf nf ;:::50~. 37.nl'h reported p:lin rdicf hetwecn 

25t;i. i1nJ 4¥1偽̂ 10la1 (11'明)匁5IJ.01'陀spOndcllbrcponcd pain rdicf as 

ミ25'1十Fibromyalg川 (wilhulher山 ndiljoll).11 = .'63. RC:-'I附""聞い陀(1I)rl吋

lmprov~m叩 t 01' pain出 follo¥¥'、54.S2'k叫抽l1edpain rclicf 01' 2:弓却O~'Í'J 
、6.0りり%r刊己pο刊cdP‘川"川"川nrelicrhc引IWι0刊℃巳叩n25切a創t仙悦"川d斗9句係浄 '¥1川01:1101'40引 "必~ of 

r陀'es持叩p同"叩】m"配¢叩nlω対『陀C叩l'阿、'0'印川'“1e吋dp

r陀ι叶p仲3加υ州刊巾cdi川1m叩】叩p印 V町c引山l口川ne叩n川1れぱf仰川1口川nas 活 I'olltl帆 56.7xt.，f rcportl'd pain rclief of 

~50'K .4 1.5Yiゐ repo円以.1 pain rdict" hct、旬、、n2Yie and 49"-;十八t川社I{)f 
l)l:U 1 '/(， of res刊河川cnいrcpl川eJpain rclîcf 出 ~25%
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TABlE 19.9 (εontinued) 

Cranial Electrotherapy Stimulation (CES) Randomized仁ontrolledStudy (RCT)， 
Surveys and Open-label Studies of Pain 

principal InveslIgator 

Kirsch ct al. ~ 1 

n Subjects Design M四 surementScales/Outcomes 

143 Pain Palknls 
Scrvicc MI.!川札!rs

Surw)' 7-pnInl Likcl1町..Ic:Pain (0 =. 1:¥J: 30'1， uf thc 101<11 gruup rcpoI1l，.'d dcじ陀ι、¥!d
palll川叫clinkalimpro¥!emcnt of~日OfÆ while 円 I<kreported dinil'al 

and V¥!l己ran沿

Hlllub¥!じ 7 号2弓 Pain P‘山じnlS OL 

impl'¥J¥!cme!lt hct柄、¥!n25('k and 49('.4' ，;¥ lotal of 45， JtK of total group 
IXl11h':lpants u山ng.CES n.:pon¥!d 2:25'k clinic3.1 ill1pro、ωl1cnt.Jn lh¥! CES 
iJl1ly group (no mcdications)的1.6('A.uf rc持pondentsreporled d叫陀出cJpain 
anJ <:1川出llim刊nvcml.!nt2:25係 (46.2"'/('~50~;'t> . 1 5A~{ hctれ川cen25t;，十ユnd
49匂 illlpro¥'C11lenf)whilc 41.7(4 uf thc C~雪 and Illed icatíon~ group reported 
Je口 同 誌cp削 1and dinkal improv¥!llIcnt三2SCiル(26.74'#.;;:::50り長 IYkhcl、、刊ccn
25% i1nJ 49r;f impl"u¥!ernent. Hl!adache (n = 70): 40% oflhe l01al group 
刊似)rtcddcn..::出cupain川 ddinkal I1l1provcrncnl or;;:::501h: whi1c l H.6~ 
re側、rlcJc1ini<:al impm刊 mcnlhetWCCI1 25('，f and 4-9ck. 01' Ihc 10lal group 
58.6('4-of parti口pantsrCp¥lJ'lcJ 2:2ベ%じIinic礼1impro、1じmcu1.In Ihc CES only 
gmup (110 Illl!dil.!utinns)， ](附'kof 陀sp川ldent見rcpo円cddccrclI!位以1p:1In‘lnd 
にlini山l川¥1'山町ntcnt~25% (64，7% 2: 50'k. 35司7rhetwecn 25弘and4l}Cイ
llllprC1、iClllcnt)whilじ45.Jf'A01' Ihc CES and mcdicatinn詩gmupr¥![>Ilrtcd 

"Cピ'e出ピpain3.nd dinical improvemcnt主ユ5係 (32.1'K;;:::50% pain rclief 3.nd 
1.'¥.2'k陀portcdTclw山 n1月'*and..t9俗 llnpro問問。l¥

1-10 NRS 弓2弓(;0肉付¢じUtlVじP山npallc川sin a pain managcmcnl diniじwcrc
adminiぉIcrl'd20 min 01' CES t問at me川 Ortho~ピ 261 wcre given a sccorul 
trcatmcnt al thcir nc刻、isit，160 ¥vcrc gi同 nthrl'C trl'utmcnt人莞7IVC陀 gwcn
four treatments. and 26 wcrc別、lentive trcatments. The 79，81 ~託、、 ho
rcspondcd ¥11 thc tirst trcalmcnt I!xpcricl1(，:edι142.40% rcductiul1 in 
持じlf-raleJpain. withラ14% ofthe patknb declaring Ih己ywcrc paill free 
Cumulativc rcsult弘、刊刊日('11:.Imong Ihúsc 持 uh~、cqucmlym'alcJ. Thcn! wa:. 
a 70，li叫後reductIullin p川naftcr ti、.'cI同al I1lCJlI.~. including 1弓3"告。fthc
n!mUlI1lsg pal陀nlsrepol1111g ml rωn 

Hctkrn、聞す齢 30 Chronic Paill 
Patk:nt可

RCT， DB 5-p'川HLikcrt Pain Scalc: Th..:: ac[ivc AII、ha-SlimCES group話hrainwavc 
pal¥crnじhangedf["('lm ;m un¥!ven. jaw-tooth pallcrn cOllsi剣山ltwi[h pain [0 a 
州、u()lh:-.peclr川paHl!1"Ilcon州諸[I!nlwith a pain-!h:c paltr.:rn， Thc aじh、'cCES
grol1p h3.d吋gl11片い川tlyIc日p:lln，凶1I1C出 ureLIhy thc 1i、Cpoi1¥1 l.ikcrt pぬ'"
~\，"Hlc than thc Liss CES砧nu(，;onlrol JじV¥じじgroups(p < 0.011 

[ミCT:ranLIomizcd con[roltrial; DB: douhk h1im.i守OL:l)凹nlahcl: NRS: nUll1crieal ratIngぉcalc:n '= 366 I'¥}r RCTs: 11 '= 13411 OL and叩r叩yお[udi山 lolal
n = 1712 for all CES p:lill対udic話

while also allowing甲山IOUS‘CESdeviccs" thut nevcr rcgis-

tered wilh FDA to 1四日oldopenly through magazine ads und 

websites. Convcrsely， FDA applies adverse evcnls. however 
millor， cqually to all CES devices thatじomplywith thc FDA 

definitIon‘and limits whut device manufacturers and dis 

lriburOI"s may泊 yabollt effecls from thcir Iegally markcted 
devices， even when slIch statcments山 eaccurute and truth-

ful rather than misleading. These and other problems with 

the Centcr 1"or DeviじCぉandRadiological HeaHh (CDRH) 

approval process Is discussed in Chaptcr 49. 

OTHER POTENTlAl APPLlCATlONS 

TINNITUS 

Aぉ indicatedin th!.! first edition of BiοeleClromagnelIc 

Mιlicine. various formぉ 01'cranial electricalぉtimulatior】

have been uscd to trcat tinnitus 1'01" o¥'cr 200 years.7<J 

Over the pωt d~(;ade . thae has been Incre削 cdIntl2resl 

ulId llumcrous以lv‘tncesin the use of this appro:J.ch， not only 
with陀 spectto rTMS but also vagal ncrve stirnlll ation ， xo-~B 

PlIlsed日gnalthcrapy (PST). widcly used for thc trc叫mcnt

of ostcoarthritis in Europe. has also been found to be effec-

live， and. although available in 20 other countries. il is only 

approvcd in the USA for veterinary u日 制

At the Vctcrans Administration Medical Center in 

Cleveland， OH， USA， rhc 1I問 ofAlpha-Slim tcchnology 

to Ireat tinnItus was evaluated in a two aft1l expcrimental 

叫udy.l!5The tirst arm consisted of scven mules and three 

femalc~、 from 23 to 69 years old (mean of 43 ycars) hav 

[ng ttnn[tl日 ina total of 18 cars. Otologica1 and audiologi-

('a1 evaluations revcaled all subjecls except one had varying 

d!.!grces of scnsory hearing loss， Between onc and 17 treat-

mcnts of 50μA Alpha-StimぉtimulatioJ1W出 givenat 13 sites 

uround Ihe caf for 24 s to 2 min. The tinnitus was matchcd 

aflcr cach treatment、、lithsimul込tcdsounds from a Norwe討t
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SG-I Tinnilus Synlhesi尻町llsingan asccnding procedure. Six 

01 lhe ten叩 bjectsreported at least a 60% improvemcnt in 

山ghl01" the 18 ears‘心011!"irmed by tinnitus matching. Thrce 

additional subjects wen! undecided whethcr improvement 

had occurred. Thc pcrm川 enじeof improvclllcnt laslcu froITI 

X h to 2. monlhs (Iast conlHcL wilh the experimenlcr) 

I n lhe second山 111.20 s u~jects WI口'Cdivided Illto two groups， 

i.l.n active and a control group. in a single bJind protocoJ. AlI 

川 bjectswerc mah::， wilh cither normal hCl.Iring or sensory 

hcarin呂Joss‘1l10sthaving idiopathic or noise expoぉurctmllI-

tus. Each subject received a baseline audiological evaluation 

utilizing slandard equipmcnl refcrcnccd to ANSI standards 

01山 rconductioll， speech reception thre~、hold ， 11l0st COIn-

fortable IOlldness level. speech discriminalion (W-22 word 

li叫札 andwhen indicnted， bone conduction， in】pedanccbat 

tery. and tone decay. The treatment w出 identical to the ti rst 

ann cxccpllhc currenl was at 50 or 100μA. and the stimuluメ

Juration was eilher 12 or 24 s at the 13 sIles. Artcr e‘.H.::h t陀はt-

ment. thc tinnituおW出 againanalyzcd lIsing the same proto-
col. The control group hnd [he identical procedure repeated 

lwicc， thc nrst timc withoutト;timulatioll，rollowcd by actllal 

叫川1ll!atiOI1.Of 17 ears treated in the experimental group. 

only one subjecl (bOlh出げの wcreperceivcd as nOl having 

unprc、vcdby slimul川iOI1.Thus. ninc or tcn日Ihjecls(90%) 
correぉponding10 15 of 17即日 (8R'ib)reported improvement 

in thcir tinnitus. Thc dcc rca~也 in tinnitus frequency [or the 

subjcctivc improvcment ranged from 48% in one suhject to 

cOl1lplete rem ission (none) i n Ihc別xears combined for foul 

subjeclS. One suhjcct did not 1児rc目vea 19% dt.!crcasc as 

hcing. signiricant. 111 the control group or 15 cars. in only one 
ear did a subject belit!ve thcrc had been any change， and mea 

叫 rcmcnl長indic"led"13係 decreasein frequenじy.Thc range 

01' chunge for the 15 ears was from +16 (‘lftcr sham slImula-

tion， frequency was mcusured 川 higher)10 -220AI. Once rhe 
cOlllrol group had aじlualstill1l1lation. SOC:f， n.:pOrl以jImprove-

menl in al le‘目tone c山 Themcnsurcd decrcase in tinnitus 

l印刷cncyranged from 28% 10 complele ren川 sion(none) i n 

fOUI日Ibjeはお
Bccau話cboth groups in thc seconJ arm had actual stimu-

lation. Ihe data w出 pooled.Ovcrall improvement w川 82%川

reported by 20 subjecls (27 of 33 ears). In ten casc只.there was 

じomplctere 
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A signi白cantnumber of subjects reponed improvement in 

hearing activity hut Ihi前 couldnot be verified by objective 

cvalualioJ1. The authors concludcd th叫 the82% succe日 rate

in improvement in tinnitus implies込feasibletreatment pro 

ccdurc in lhiぉoftendevasluting disorder that can predispose 
to sUJcidality 

I n another small pi lot study of five patients trealed、.vith

Alpha-StilTI in a university-bascd neurotherapy cliniじ tlllnI-

lus handicap and tinnitus s~\'eri旬、 as well‘IS EEG prc and 

post mcasures， were Llscd for baseline and treatment out-

comcs. The researchers reported that 40% of the participants 

(lhosc wilh unilaleral tinnItus Ructuating in intensity) evi-

denced app陀ciableimprovements川 thcirtinnitus symptom誌

and that reぉpOnSlVCI1C同 totreatment in this subgroup may 

occur as early aぉthetirst trcatmcnt seおお1011終偽

A coじhlearimplanl lh川 canbe山:livatedwithれlowrate 

clcctric stimul川ion"was att!.!mpted and appeared to bc 

very c1Tcctivc for Je辻fpatients with linnitu討 butis pres-
cntly contraindicated in othclぉbccauseof aぉsocialednerve 
damag 灯amage 

仁Ar、KER

Thcrahionic noninvasivc 10¥V cnergy emission therapy 

(LEET). another forrn of cranial electrotherapy stimula 

t10n、hasbcen found 10 bc the most effective trcalment for 

hepatoccllular carcInornaはndhasおhownpromi別ngresu1tぉ
川 ccrti.lJnITIelastatK m川ignuncit:s.There are no advcrse 

‘i 
sidc cffecls. and thc daily three I h sc持おionscan be selt 

administereJ at hOlTIc whilc thc paticnl is rcading or walch-
ing tcl!.!vision附 句1

Nnvocure tUITIor tanting fields (TTF) has bCc.!n approved 

by the FDA for treating glioblaslOma multiformc and c¥inical 

trial白山じ inprogress 10 cxtcnd thiぉtolungじanじerand meta 

static brain lesions.'12 TTF therapy is delivered u則ngnonl1lva 

引vc，insulatcd transducer arrays placcd dircctly on rh~ skin 

arca surrounding thc tumor in a manncr rhat allowぉpalJentぉ

to maintain their normul daily acrivities whilc treating th~ir 

di同制c.Whilc Il has ht;cll日fcrred10 山“24/7CES，" TTF 

therapy docs not deliver any electric current 10 lhe tiSSllC. 

stimulatt.! nerves. or heat tISS1IC. Rather， it creates an altcrnat-

ing clec.:tric lield thm interrcn:ぉwithmitosiぉandccll division 

wilhin the tl1mor. The only side effccts are occasionalぉkin

irritatiol¥ at the transducer array sites 

WhC1I】crFDA c1earcd CES dcviceちmayhavc antituJnOl 

effects is not yet known. aithough an~cdota l report品，山chas 

one published in th~ form of a book by Margarct Waddington. 

MD.はretiredneurologisl with Iymphatiじleukemia‘suggcst

lhiおpossibility.Her oncologisl gave her a maximum 2-ycm 

prognostぉifshe refu日dchelllolher込py.As this book goes to 

prinl ill川、 beenover 20 years sincc Dr. Waddingtoll rcfusud 

chemolherapy and relied on electrical lherapy for her apop-

tosis treatmcnl. Yct she is叫illabll2 10 live alone and continuc 

having a productive lif~ while running a !Oラacrcmaple tree 
farm i 11 Vennont同

P，官limin礼rystl1uie討a1sosupport the use of CES in can 

r..:cr patients 10 reduce Ihc scquelae of radiation therapy for 
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cancer. ln one study. the authOiぉ concludedIhat Ihe clinical 

tmpa同ionat M.D. Andersoll Cancer Center is that Alpha 

Stim therapy is similar to hyperbaric oxygen and both of 

Ihcse modaJities 制定 achievinga degree of tissue repair and 

rcv山山liarizationof the irr込diatedneld. Although il is slIlI 

undcar what日specilicallyoccurring physiologically and his-

tologically， thc irradiated ぉofttissueちappearto becomc rev.山

culari四 d.It is apparel1t that tl日比 modalitieぉhaverelieved 

diぉcomfort.cnhanced hcaling of irradiuted hard and soft tis-

sue丸 andimprovcd the quality of the irraJiated soft liおおues.<)~

A 61-year-old mak vetcmn receiving 6000 rads of 

radiation therapy by a megavolt cobalt 1incar accelcrator 

for T2NIMO squumous cell carcinomH of the right tOll日一

lar area at the Cleveland VA Mcdical Centcr was givcn a 

maximum of 30 min of Alpha-Stim lherapy of 50-500μA 

al 0.5 H玄 immedii.ttdyfollowing each radiation treatment 

The following adverse reactions to radi川iOI1were expected 

irrcvcrsible xcrostomii.l because all thc salivary glanJs 

were induded in the racliation lie1d. lemporary dyぉgeu-
sia. throat pain， possible muじOSltlS司 andradiation dcrma 

tItIs. Following lhe CES trealrnents. all advcrsc re‘IctlOns 

were reduced dra山callyand xcroslomia and dysgcusia 

were climinated. Thc patient required no regimen of pain 

medication bccallsc CES reduced thc Icvcl of pain each 

day following radiation: he showed no signs of Illucositis 

or radiation dcrmatitis at any time which is highly lInusual 

a気持omcdegree ()f xerostomia and rnuco日tisis anticipated 

in all such irradiated paticnts. The author added that日 v-

eraI palicnts havc bccn日 enal Ihe Cleveland VA Medical 

Ccl1tcr for Alpha-Stim treatment for postradiation drync州 ，
、vithequally good results.'):; 

AlZHEIMER'S DISEASE， PARKINSON'S 
DISEASE， AUTISM， PTSD 

TI 

cr陀'eat胞ce1e出tじ二t山f1C凶alじha肌n邑侠esII旧n】the brain. As s叫ueh】，1はtcan bc con 
s引idc凹rcd辻山t、】川ndil'陀e仁t 自O印1mufCES. BI山ar日insway'spa叫telll陪edDEEP 
TMSt阻echnoωlogy【d出lif白ler円Sfl‘!'J"(】H附omother lranscranial magnetic 

stimlllation approachcs by llsing scvcral Deep T防IScoils 

(tcrmed H coils) rather than a single focal stimulation. This 

is designed to stimulute deeper brain Iesions without increas-

Ing the electricul Hcld intcnsity ofぉuperlicialcortical regions 

or excc日ivelystimulating facial ncrvcs. Typical trcatl1lent 

prolocolじonsists01' 15-20 sessions， e<lch lasting 15-20 min， 

over a course of 3-4 weeks. DEEP TMS was approved by Ihe 

FDA in 2013 for thc treatment of major depressive disorder 

or in patients who dict 110l respond to antidepressant drugs 

I n the Europcan Economic Arca， it alぉoha只CEmarking for 

Alzheimer's disease， autism. bipolar disorcler. chronic pain 
Parkinson's disc~目e ， and PTSD: approval t，rr烏omcofthc日 111
lhc USA are planned 

ClINICAl仁ONSIDERATIONSAND GUIDElINES 

To integrate CES i11to c1inicnl practicc we rccommend a trial 
日 ricsof trcatments In a cJ inIc or oflicc to evaluatc r山 ponseぉ

207 

in cach individual. After the initial trial， patients can be pre-
scribed a CES device to use at home giving them illcreased 

control ovcr thc management of thetr symptoms. In addi-

tion to :1 regul山 20-60min treatment daily 01 every olh町

day， patients ca11 add treatments as needed. Somt! c1inicians 
tind it useful tO scl up a CES lounge whcrc patients can 

come i n for unattended 10、;vcost treatment呉 whcncverthey 

feel stressed. This concept was studied a【lheMichael E 

DcBakey Vctcrans Affairs Medical Ccnter in Houston， TX， 
USA. After being lmined to "se tive diffelenllypes of stress 

relieving devices at a walk-in pain cliniじ， vcterans preferred 

Alpha-Stim CES 73% of the time. The benefils obsclvcd 

included improv凶叫tendance:1nd veterans' il1volvement 

in group-based therapies， reduc【iOl1sin reported paIn and 

anxicty‘improved sJecp. und an increased sense of emo-

tional well-being in the participants. Decreases on the 0-10 

Numerical Rating Scale of paill intensity during the study 

pcriod were statistically日g01lIcantat pく0.001.はndrepre-
sented a large effcct si尻e01' 0.93刊

DURING PSYCHOTHERAPY SESSIONS 

CES may also be uぉeddllring psychotherapy括州ons.Using 

CES during a talk thcrapy session decrci.lseぉ unxietyand 

usually improves the patient"s desire and ability to share 

problems， concerns and worries with the therapist. as well 

aぉlorcspond lo the thcrapist's qucstions morc effectively. 

Anecdotal reports from psyじhiatrists.p討ychologistメ and

olher mental health professionals on the usc of CES during 

thcrapy eU芯 じonsistcntlyenthusiastic. CES induces a prc 

hypnotic relaxed state of mind and body that is complemen-

tory with talk. biofeedback. cye movemer】tdcscnsitization 

and rcplocessing (EMDR). hypnotherapy， and lIlany othel 
i nterventions. 

CON仁URRENTPHARMACOTHERAPY 

CES can be used with pharmacologic therapy without con-

じernabout potcntial polyphannacy interaじtions.Howcvcr， 

it is important to infonll the pιltient that CES may decrease 

lhc need fo1' medicalion. As thc paticnt川lproVCS，both lhe 

clinician and patient山ouId be alert for symptomぉthatmay 

山 1icatca need for a dosage adjustmcnt 

SElF-DIRECTED HOME TREATMENT 

Most individuals arc cnpable of doing sclf-dircctcd CES ther-

"py at home. The USA 山 theonly counlry in the world that 

reqUJl出 CESdevices lo be sold only by， 01 on lhe order of， 

a licensed hcalthcarc practitioner. Treatments may neeu to 

bc done daily during the tirst I to 3 or 4 weeks， then two to 
three tim出 perweek during a maintenance phasc. The indi 

vidual can also usc CES aぉortcnas nccucu， a詩thcrearc no 
side effects from extended use. This 目白peciallybeneticial 

for lhose Individuals diagnosed with PTSD川Idothers who 
experience panic attack討り7
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EVAlUATING IMMEDIATE AND 

LONG-TERM EFFECT5 

Feelings expericnced during a CES treatment are由Qwnm 

Figurc 19.5. If the paticnt fccls heavy， groggy， or euphoric al 
the end ofthe allotted time. it is importanr to conLinue the [rcat-

mcnl日 間ionuntillhe paticnt fcds・'light:'At the cnd of a CES 

おC為sion，thc majority 01' patients will fecl morc relaxcd whilc 

rcmaining alert， and havc all illcreased sense of 、、lel1-being

CES is demonstrably effective by both the palient receiving 

trcalmcnt剖1dthose obscrving its rcJaxation and othcr bcndits， 

which areぉometimcscvident after thc first t1ιltment 

Accordingly， ev川uatinga single 20-40 min trial of CES 

lIlaじlinicor oflIC-c will hclp idcntify those individuals who 

Hre likely to respond rapidly to treatment. However， CES 
eflI!cts are cumulative 50 tho長ewho do not respond initial1y 

muy hcnefit when givcn ciaily tre瓜ments(20-60 min) for 

I month or longer.211.77 This is particularly tfUC in depres-

SLOIl and tibromyalgia which may take several trCi.¥tments 10 

inducc a preliminary eftect 
A dinici<l.1l who ¥Vould Iike to doじumenl trcatmenl 

progress in CES p‘llients Illay choose 10 Uぉcthc Hamilton 

Anxicty Rating Scale (HARS)， State-Trait Anxiety Indcx 

(STAI)， Hamilton Deprcssion Rating Scale (HAM-DI7) and/ 

Or 8eck Dep町民自iOI1Inventory， thc Pittsburg Sleep Quality 

Indcx (PSQIJ， Numerical Rating (NRS)， Visual Analog Sc"lc 
(VAS)， or Likert Soale， all 01' which have proven useful in 

evaluating CES outcomes. Thc anxicly tcsting should be 

込dminisLCfcdbcforc and immcdiately after lhe Hr叫trcatment.

and after 3 weeks and 6 weeks of daily usc. For depression 

and insomnia， which typically rcspond more slowly. patients 

shoulJ bc testcd bcrorc. bUl 110t immcdiately‘d"ter thc first 

treatrnent. Measurements at 3-4 weeks and then峰山nat 6-8 

wccks provide llseful aSSCSSll1cnts of patient progress 

Bioelectromagnetic and Subtle Energy Medi口ne

仁ONTRAINDICATION5，PRECAUTlON5 
AND ADVERSE EFFE仁T5

There are no known contraindications to 1he use of CES. The 

only precaution目 regardingusc during pregnancy. Aぉtudyof 

potenlial teratogenic effecls from CES was CUIl(Juじtedon844 

Spraque-Dawley fetal rats叫 Thetreated rats were divided 

Into thrcc groups and givcn CES 1 h daily throughoul thcir 

pregnancy at cither 10， 100， or 1000 Hz， while the param-
eters 01" 1 volt、0，125milliamI可re，at a 0.22 tnicroseconds 

plll叫 widlhrcm山 nedconぉtan【Onday 18 of prcgnancy_ thc 

dams were killcd and cesarcan scction was performed imme-

diately. Aftcr thorough external examination. auropsies cval-

ualcJ Lhc palatc. heart. major vcssels， Iungs， Iivcr. kidneys， 
ureters. ancl bladder. Exuminations uncler light microscopy 
同vcaled00 neural tube defects， 1imb reductioo deformities. 

or aotcrior abdominal wall abnormaliticぉinthc controls. Or 

il1 uny of thc 1reatmcIlt groups. Skcletal surveys of the fetal 

rats tound no vertebral column. rib. or long bone deformi-

ties. Comparison betwccn groups revcaled morc prcgnancy 

re公orptlollsぬndfewcr offspring in all treatment groups com-

pared {Q the comrol group. will】thediffercnce only reaching 

signiJic:mcc in 1he 1000 Hz treatment group. Average felal 

wel且hts附 remver叫 Iyproponional to frequem:y and were 

significamly different among groups. Fetal brain weight fol-

lowed a similar pはtternof rcduction， cxcept that weights werc 

not significantly diftiじrt!ntbetween the medium and highest 

fre叫uencytrea1ment groups 

In lhcir discllssion， the res0archcrぉstatedthat while thc 

111じidcnceof congenital allomalies was zero， the reason preg-

nnncy回sorptionswerc increased may be due to the CES 

trcared rats bcing morc complaccnt'. Their bch‘lvior resemblcd 

the じ品lmingeffects of CES in humans. The treated rats were 

I10t as active as thc controls. Accordingly， it is possible that 

Feelings expeTienced during CES 
trearment stages 

Dosage equals time inversely proportional to current level 
(i.e.，Je日 currentrequires longer treatment time per session) 

Alert Energetic， no "brain fog"， 
V山onis clear， as if the 

，/ patient slept all night 

、、、、、、
、、

、ー干ーー---
Heavy/groggy， or euphoric feeling 
(Never stop here!) 

Sleepy 
Start 

20 minutes to ， or more hours 
FIGURE 19.5 Cranial ckclrolh~rapy stimul叫iondo叫 r出ponsccurve 

，，穴、
，/ Ught 
feeling 

End 
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food intake waιlowered in the treatment group， a reasonable 

implication giv~n the reduction in fctal wcights. They con-

cluded that CES may bc cmbryolclhal in lhe very carly slagcお

01' prcgnancy in the mt and might cause some miscarriages 

especially at 1000 Hz， but there is no cvidence of自己totOXIC

eff~cts. Thc rclevancc ofthcsc tindings 10 humはIlSis unknown 

Advcrse effects of CES in humans occur in le山 than1% 

of cases and they are mild and self-limiting. These includc 

vcrtigo. skin irritation at elcctrode 引tes，and hcadaches 

Headaches and vertigo are u叫lallyexperienced when thc 

current is set too high for a particular individual. Thesc 

~ffccts rcsolv~ when thc current is redllc~d or wuhin minute討

to hours following treatmcnt. Irritation at the electrode日tc

can bc avoided by rnoving electrodes around slightly dur-

1l1g 1rc叫mcnts.No scrious adverse effects have cvcr been 

renorted from usinf! CES.I句
目 〕

CONCLUSION 

CESじ辻nimprove the safcty and cffectiveness of treatment 

for anxicty， insomniil，はnddepres日ionas well as contribute 

to the management of pain and othcr disorders. When prc-

scribed for home use， patients山'eempowercd to rcgul叫e
thcir 0¥¥'11 moods， 10 overcome their sleep problcmぉ.and man 

age their own pain， thus cnhancing outcom出 Comparedto 

other neuerostimulation techniques for brain repair， CES is 

noninvasive. le日 expensive，and can be llscd safely ilnd con 

veniently by patients川 homc.It is uscflll both as an adjunct 

to mcdication or psychothcrapy or a品astand-alone treatment 

While the cf1icacy of CES in cancer and olher seriolls dis-
eases￥vith poor respot】sesto conventional treatmen1 i只Cl1r-

rently叫Ipportedonly by anecdotal reports. such patientぉcan

ccrtainly benctit from its al羽1ity【oimprovc mood and slecp 

出 wellas relicving pain. 

Historically CES has been lIsed as a last配 sortwhen med-

ications and other interventions fail or arc not wclI tolc悶 ted

becallsc of advcrse sidc cffects. CES often providcs henefits 

Inぉuch“treatment-rcsist山lf'patients. and司 becauseit is so 

safe and cost cffective. should be considcred a t-irst line treat-

ment for anxiety， insomnia， depression. pain， and po附 ibly

somc of the other disorders noted above. 
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FIGURE 18.2 fMRI dcmons【ratesthe secondary brain erfects of prefrontaltranscranial magnetic stimulation (TMS). Shown in coJor arc 

the brain rcgion語thatarc signincantly aClivated compared to rest (p < 0.01、extcntp < 0.05) in six adults with clinicai depression during 

Jeft prerrontal TMS at 1 s. The diffcrences are pJ吋e<.'tedOn a COmffi()n brain (Talairach). Thc arrow depicts the TMS coil posItion. which 

follow句thealgorithm dcveloped In 1994 for probabilistically linding【hcprdronlal corlex ba日don rclative distance from lhe molor cortcx 

TMS w出 originallyuscd Qver Ihc prcfromal cortcx 10 treat dcpression bccause of the pmemial for activati ng co山cal-limbicloops. Jmaging 

studies 5uch as this onc show thal this assumption was likdy correct and that thc prefrontal COrlex is a window to stimuluting subcortical 

and limhic sites. FULUre work is nccded to determine the optimum cortical sites for maximal clinical cffectivencss. and whether there are 

general rules for linding this acro日 individualsor should he individually guided based on structural or functional imagingヨ剛(FromMUSC 

Brain Slimulalion Laboralory and Cen【ert"or Advanced Im<lging Rcscarch. Dr. Li.) 
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FIGURE 19.1 Rel31ive P'】wcrp-value topographical map J"or 0.5 Hz cranial electro【herapystimulation (CES). Statistically signi!icant 
changes (p < 0.05 or bettcr) aftcr a singlc 0.5 Hz CES日ssionare indicatcd by color; white indicatcs no significant change. Thじam刊"IS
indicatc the direclion of changc. Slat叫 icallysigni ficant decrcascs 、同日目印叩ddlaand hcta wilh statistically significam increascs in alpha 






