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NoninvasiveimagingstudiessuchasCTAandMRAhaveadvancedrapid】yovertheprevious

fewyears・LesseffbrthasbeendevotedtothequantificationofcerebralbloodＵｏｗｉｎｓｐｉｔｅｏ［the

factthatabsolutelneasuresofflowandtissuepelfUsionmaybecriticalil1ourunderstandingol

CNSdiseaseandpennitobjectivemeasuresoILhesuccessorfaiIureoftherapeuticinterventions、

ＷｉｔｈＭＲ,phasecontrastcineangiographictechniquescanbeemployedtolneasurebulkUowin

intracranialvessels､Whenappliedtoarteriovenouslnallbrmations(AVMs),thistechniqueallows

theevaluationoftreahnentssuchasembolizationo1-stereotacticradiation､Silnilarly,neurosurgical

preoperativeassessmentofAVMsmaybeenhancedbyanobjectivemethodofmeasuringf1owin

boU］thefeedingarteriesallddraillil〕gveinsThispromptedLIstodeveIoｐａmethodofmeasuring

vascularnow1)．ＩI]contrast,XellonCTallowsfOrtheobjectivemeasurementofabsoluteregiollal

cerebraltissueperfUsion（rCBF)andcanbeusedtodeterminetheriskoIstrokeinischemic

neurovasculardiseases､Wehaveusedsuchanapproachtomonitortheeffectofhyperventilationin

childrensuffe1-ingfronlheadinjuriesaswellasLodeterminetheriskofstrokeandtreabnent

responseinchildrensuf[bringlromMoyamoyadisease

Thisreviewwilloutlinethetechnicalissuesthatmustbeconsideredwhendeveloping

quantitativeMRHowimaginganditsapplicationinpediatricneuroimaging､Tllepit瞳llsand

chal1engesofusingXenonCTtomeasurelCBFwillthenbediscussedlbllowedbyitsclinical

applicationmchildren．

胸'wo城，：XenonCT,QLlantitativeMRflow,Pediatricneuroimaging

intralulninalbulkUow､Forthroughplanenow1

thel)roductofmeanvelocily（clu/sec）andthe

pixelarea（cHi）oftheregionofinterest(ROI）

willdeterminetheflowthroughtheＲＯＩ（cHi

/sec)．Suchtechniqueshavebeenwidely

puｒｓｕｅｄｉｎｃａｌ－ｄｉｏｖａｓｃｕｌａｒｉｍａｇｉｎｇ，but

inhequentlyappliedtotheCNS6).Itiscriticalto

understandthatinverysmaUvesselsthe

techniquewillunderestimatethetruevelocily

becauseofpartialvolumeeffects,butthatflow

measurementswillstillbecorrect・Themethod

ofHowcalculationisvalidbecausetheaverage

velocityisｓｕｍｍｅｄｕｐｏｖｅｒａｇｒｅａｔｅｒａｒｅａｔｈａｎ

MRQFLOW

MRphasecontrastangiograｐｈｙｒｅＵｅｓｏｎｔｈｅ

ｆａｃｔｔｈａｔｍｏｖｉｎｇｓｐｉnsinamagneticfield

gradientobtainadifferentphasethanstatic

spins､Thisphaseshiftisinproportiontotheir

velocily,ａｌｌｏｗｉｎｇＭＲｔｏｃｒｅａｔｅａｎｉｍａｇｅｗｉｔｈａ

controlledsensitivilytoflow,ｗｈｉｃｈｗｅｗｉｌｌｃａｌｌ

ＭＲＱｆｌｏｗ２－５).Cardiacgatingisemployedto

dividethephaseencodingdatathroughthｅ

ｃａｒｄｉａｃｃｙｃｌｅｉｎｔｏｉｎｃｒｅｍｅｎｔｓｉｎｅithera

prospectiveorretrospectivelashion・Ｆｒｏｍｓｕｃｈ

ｖｅｌｏｃｉｔｙｍａｐｓｉｔｉｓＤｏｓｓｉｂ]ｅｔｏｅｓｔｉｍａｔｅ
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thetruelulnelloftllevesselandihcincluded

velocitiesou[sideihevesselboundalysh()uldbe

zero・Thus,correclbackgroundphasevaluesare

cruciaL

Therearemanypotentialsources()Ierrorin

MRQIlowlechlliquesａｎｄthesemus1be

carelilllyevaluaIe(1．Errorsmaybeinlroduced

by；aliasing’１nisalignmelll，ｐａｒＩｉａｌｖ()I11nle

effects，misregisirati()､,phaseshillsal1〔isignal

loss`L(j’7).Thesearebrieflyconsideredhereil1

ordertopoinloutdesiredchoicesforgradient

perfbrmanceandseqllenceselection、

Aliasingoccursbecauseofthecyclicnatureof

phasewithaninherentlimitatiol1of2元radians・

Ｐｏｓｔｐｒｏｃｅｓｓｉｎｇｃａｌｌｕｎｗｉｎｄｓ()ｍｅｏ「ｔｈｅｓｅ

ｅｒｒ(〕rs、bL1｛ｉＩｉｓｂｅｓｔｔｏｃａｒｅ(uUyselecIthe

correctvelocitye､c()ding(VENC)tha(。()Ｃｓ、()t

resu1lillaliasillgWhenthetruevel()cityis

unknownweoftenselectthreｅ（)1．moreVENC

valueswhellperformingaclinicalstudy､The

VENCwithtbesmallestvaluethatdoesnota]ias

isthemosLaccurateestimateofＨｏｗ

Ｍｉｓａｌｉｇｎｍｅｎｔｏｃｃｕｒｓｗｈｅｎｔｌ１ｅｖｅｌ〔)ci1y

encodeds1iceisnotperpendicularlothevessel

becausevel()cｉｌｙｉｓ（〕nlymeasuredinthe

encodeddirecUon、Ｉｆｔｈｅｓｌｉｃｅｉｓｏｂｌｉ〔Iuel(〕［ｈｅ

[ruedireclionofHow,Ｕｌｅｅｒｒｏｒｉｓｐｒ()p()rtionalto

thecosille()flheanglebetweenthenowand

directiono［encoding・Ｉｎｇenerallheerroris

smalloveral)】･(〕adrange;１％ａｔ５ｄｅｇｒｅｅｓａｎｄ

ｕｐｔｏ６％ａｔ２()dcgrees,Ifthebackgr()un。'〕hase

istrulyzer()，（ｈｅｎｎｏＵｏｗｅｌＴ０ｒｏｃｃｕｒｓｉｎｔｈｅ

ｅｓｔｉｍateoIHowsincealargerROIisgenerated

toencoml〕assihevessel､HoweverlhesimplesL

approachiｓｔｏｐｌａｃｅｔｈｅｓｌｉｃｅｉｎ［ｈｅdirectionof

UowwhichmeansMRequipmentshouldhave

theabililyt(）obliquelyorientthesliceinall

threedimensi()'1s、

Ｐａｒｌｉａｌｖ()Iｕｎｌｅｅf｢ｅｃｔｓｈａｖｅｂｅｅｎｌ)rienv

discussedab()ve・Althoughthemcanvelocitv

wiIlbereduce｡,Uowvalueswillbecorrectifthe

babkgroulldphaseiszerosincethel･esulling

largerR()Iwillcompensate・Theseef[ectsare

greatestwiihsmaUvesselsandthickslicesand

canbeminimize〔ｌｂｙｃｈｏｏｓｉｎｇ〔１ｓｌｉｃｅ

perｐｅｎ(liclllal‐ｔｏｔｈｅｆｌ()ｗａｎｄｅｌｉｍｉｎａｔｉｎｇ

ｂａｃｋｇｒｏｕｎ(１１〕haseerrorsMisl-egistrationis

cal1sedbynl()vemen［betweensliceselection，

phaseencodingandfrequencyencodｉｎｇａｎｄｉｆ

ｔｈｅｓｌｉｃｅｉｓｏｌ〕liquetothedirectionofnowsome

o[thesigl]alwiⅡbedisplacedoutsidelhevessel

ThiｓｐｒｏｂｌＧｍｉｓａ]soreducedbyselectinga

plallel〕erpen〔1iclllartolhef1owan〔1asequence
wilhshortTEs，

PhaseshiHsarealsocausedbyhigher0rders

ofmolionsuchasaccelerationorjerks､The

subtraclion（)fvelocilysensitivefron1velocitv

insensitivGphaseimagesremoveslowerorder

phaseshiHsonlywhilehigherorders〔〕Imotion

wilIbemoreellectivelymanagedwi[hflshorler

TE・Faclol･ssucbastheduration()［llIegradient

profilein｢ｌｕｅｎｃｅｔｈｅｄｅｒｉｖｅｄｖｅ１()cily、Ｆｏｒ

example,alruevelociｔｖｏｌｌｃｍ/secandan

accelera[i()ｎｏ〔１０ｍ/ｓｅｃｘｓｅｃａｎｄａＴＥ＝２２ms

velocitywillbeestimatedat1.079cm/secwhile

withaTE＝６msthevelocibrwouldbecalculated

at1.017cm/sec7)．Thusitisiml〕()rtantlohavean

MRsys(emwilhgradi(mtsthatalIowf()rminimal

echotimes、

Signall()ssalsooccursfOrsimilarreasonsas

phaseshi[tssincehigherorderso［nlotionalso

causel〕hasedispersionandlossofsignaＬＩｎ

ｐｌａｎｅｖｅ１ｏｃｉｔｙｍｅａｓｕｒｅｍｅｎｌsareless

susceptiblG［1lallthroughplallemeasul･ements、

Signallossisalsominimizedbvselcclingaslice

perpendiculal･(()lhedirectionofHowandhaving

shortgradiel1tl)rofilesthatlessenｉｌｌｅｔｉｍｅ(〕l

higherol･derso［moti()ntoinflucncelhcimage

signaL

Other[actorsthatinfhlencetheaccuracvand

precisiol1ofMRQHowmeasurementsinclude

lhelieldo「ｖｉｅｗ,temporalreso]utionaswellas

thebackgroundpixｅｌｖａｌｕｅａｎｄＲ()Ｉｓｅ]ection6)．

Withasnla11cl･「ｉｅ１ｄｏ「ｖｉｅｗｌｈｅｒｅｉｓａｄｅｍａｎｄ

ｆｏｒｉｌ]creasinggradientper[orlnancethatmay

causeeddycurrentsandshiItingbackground

valuｅｓｔｈａｔａｒｅｎ()ｔｅｑｕａｌｔｏｚｅｒｏ､Thussmaller

filedofviewshavebothalowersignal/noise

ratioandalargerpotentia1Iorerror､Similarly

high（eml〕(〕ralresolutionisimp()r[antbecause
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ｍｉｎｉｍｉｚｃｔｈｅＲＯＩｓｉｚｅａｎｄｏｂｌｉｑｕｉｔｙｏｆＵｏw

becausethenoiseintheimagewil］increase・

BothnoiseandpartialvolumeeKecｔｓａｒｅｎｏｎ－

１ｉｎｅａｒａｎｄｍａｖｃａｕｓｅｓignincanterrors・

ＩｔｉｓｃｌｅａｒｔｈａｔａｎＭＲｓｙｓｔｅｍｗｉｔｈｓｕｐerb

gradientperfO1-manceandtheabilitytoplacethe

samplesliceinobliqueplanesaI-eimporLant

factorsinUlesuccessofMRQｎｏｗＷｅｕｓｅａ

Ｐｉｃｋｅｒ1.5TEdgesystemwithpowerdrive

gradients・Ｔｈｅgradientsareactivelyshielded

withapeakgradienLstrengthof27mT/ｍａｎｄａ

ｓｌｅｗｒａｔｅｏＩ７２ｍＴ/ｍ/ｍｓａｎｄａｔｅｍｐｏｒａｌ

ｒｅｓｏｌｕｔｉｏｎｏｆ４０ｍｓwhenllsingprospectively

gatedveｌｏｃｉｔｙｅｎｃｏｄｅｄｓｔｕｄｉｅｓＴａｂ]ｅｏne

outlinesthescanparametersavaｉｌａｂｌｅｏｎｏｕｒ

ｓｃａｎｎｅｒｔｈａｔｈａｖｅｌａｒｇelyaddl-essedthese

technicalrequirementsfbrflowstudies・

Thebestwaytoascertaintheaccuracyofthe

methodistoperfOrmbenchtｅｓｔｏｎｅａｃｈｖｅｌｏｃｉｌｙ

ｅｎｃｏｄｅｄｓｅｑｕｅｎceusingpulsatileflowand

tubingofdiHerentsizesinordertodetermine

therelativeaccul-acyofthemethodbefo1-e

employingthetechniqueinaclinicalsettingWe

carriedoutsuchtestsusingaUHＤＣ(Universily

HospitalLondonDevelopmentCorporation，

London,Canada)flowphantomthatcouldcreate

arangeoIcontinuousaI1dpulsatilef1ＣＷＳ').The

datawasanalyzedwiththeprovidedcardiac

softwarepaCkagebytw()radiologistswhowel-e

unawareofwhatflowratehadbeenselectedand

theresultscomparedtotheknownanswer・A

similarapproachwasalsousedusiｎｇａｎＥＣＭＯ

(extracorporealmembraneoxygenation）

machinenormallyemployedlbrintra-operative

cardiacbypass・Ourtestsindicatedwecould

expectameasuredvaluewithinl0％oflhetrue

nowva]ue,whichiscompetitiveorsuperiorto

anycurrentmethodlndeed，theMRapproach

yieldsaresu]tfreerofassumptionsthanother

methodsbypermittingthecreationofROIsthat

matchthevessellumenovertimeandsampling

ofa1lvelocitieswithinthecrosssectionalarea

WefirstappliedMRQnowtoinfantswith

VeinofGa]enmalformationsl）becausethe

oDtimaltimeforintelventionwasunclearand

ａｖｅｒａｇｅｖｅｌｏｃｉｔｉｅｓｍａｙｃｈａｎｇｅｒａｐｉdly

througholltthecardiaccycle・

BackgroulldpixelvaluesandROIgeneration

areextremelyimportantissuestoconsiderFlow

valuesarehighlydependantonthebackground

pixelvaluesbeingcorrectlyassigneｄａｖａｌｕｅｏ［

ｚｅｒｏｓｉｎｃｅｔｈｉｓｅｎａｂ１ｅｓａｇｅｎｅｒｏｕｓＲＯＩｔｏ

ｅｎｃｏｍｐａｓｓａｌｌｏｆｔｈｅ［ｌｏｗｆｒｏｍｔｈｅｖｅｓｓｅ］

ｗｈｅｔｈｅｒｉｔｉｓｄｉｓｐｌａｃｅｄｏｒｌｎｉｓａｌｉｇｎｅｄ

Ｂａｃｋｇｒｏｕｎｄｐｈａｓｅｅｒｒｏｒｓｍａｙｂｅｃausedby

manyfactol-sincludingsusceptibilityeffects，

microcirculatiolleIIects，ａｎｄＭＲｄｅｓｉｇｎ

ｌｉｍｉｔａｔｉｏｎｓｓｕｃｈａｓＲＦinstability，gradient

repeatabilily,echocenteringorechosampling4)．

Ingeneral,backgroundphaseerrorsareless

seriousinthebrainthaninthechest､Ｔｈｅｌａｃｋ

ｏｆｓｉｇｎａｌａｎｄｒａｎｄｏｍｎｏｉｓｅｉnthelungs

translatesintoagreaterchaUengetofinda

backgroundvalueofzerothanoccursfromthe

signalofthebrain・HoweveroneoIthekeysto

successinMRQHowistopaycarefillattention

phaseerrors；iftheerrorsarelarge，thenthe

valuescannotbetrusted

Differencesinflowrateshａｖｅｂｅｅｎｒｅｐｏｒｔｅｄ

ｔｏｂｅａｓｇｒｅａｔａｓ８－２４％duetointra-observer

variabilityinselectmgROIs3).Burkartdescribes

anautomatedtechlliqueofvesseldetectionthat

Showslessinterusel･variabililywithanaccuracy

wnhin１０％oftrueflowvaluesinphantomtests・

AreliablemanuallnethodofROIgeneration

consistsofusingthemagnitudeimagesand

settingthewindowwidthandlevelsat５０％ｏＩ

ｔｈｅmaximalintraluminalsignalintensityinthe

image、Magnificationofthemagnitudeimage

a]lowsfOreasiermanualtracingoftheROIand

caremustbetakentoincludeonlythevesselin

questionThegeneratedROIisthenappliedto

thevelocilymapandeachimageisreviewedto

ensurethatvesselmotionordistortionthr()ugh

systoleanddiastoleisaccountedfOrROIsofthe

backgroundmaybegeneratedtoensurethatthe

phaseerrorsareminimaLAlth()ughwehave

statedthatiIthebackgroundphaseerrorsare

minimaLnowestimatesareaccuratewithROIs

greａｔｅｒｔｈａｎｔｈｅｔｍｅｌｕｍｅｎ，itisimportantto
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thedrainingveinislargeandtechnicallycasyto

sample・Havingestablishedtheleasibiliｔｙ()Ithe

techniquean(Ｉｇｅｎ(M･a(〔xlbelievab1e（laIawe

proceeded［(）measuIで［lowsillseleclG〔ＩＡＶＭｓ

ｗｈｅｒｅｂｏｔｈ［ｈｅ〔lrlol･ialIeedersan〔｜ｄｒａｉｌｌｉｎｇ

ｖｅｉｎｓｃｏｕｌｄｂｃｓａｍｐｌｅｄ９･'())．Ｔｈｃｓｅｓｔｕｄｉｃｓ

ｓｈｏｗｅｄａｎａｇｒｅｅｌｎｅｎｔｂｅｔｗｅｅｎａｒｌｅｒｉａ］and

venousn()ｗｓｗｉｌｌ１ｉｌｌ５-10％andthiscoI1Hrme〔I

ourbelie［［ｈａｌｌl()wnleasuremcntsiIlsma1ler

arteriescoul(ｌｂｅｌ〕G1･[()rmedaccurato1y・We

lOllowed［hescstudieswi[hselecIivearlcrialMR

QflowlneasurclllellIsinchildrGnwi[hischemic

neurovascu1ardiseases・Ｔｈｅｔｅｃｈｎｉｑｕｅｗａｓｔｈｅ

ｓａｍｅｉｎａＵStudies、

AlthoughlheinitialworkoutlinillgtheMRQ

flowmeasuremen［waspresenledinl9951)，the

completeworkwasfirstprescnlｅｄａｔ

Ｋｕｍａｍｏｔｏ９)．MRinvestigationofchildl･ｅｎｗｉｔｈ

ＡＶＭｓｉｎｃｌｕｄｅｄｒ()uIineseqllellcesandMRA

performｅｄａｓ３１）ＴＯＦＭＯＴＳＡｓｅｑｕＧｎｃｅｓ・

Routineimagingincludedaxial,sagillaland/or

coronalT1（600/20/2/192×256）（TR/TE/ＡＶ

/MATRIXSIZE)’ａｘｉａｌＦＳＥＴ２（2500-3500/40,

80/1-3／192×256）anda3DT1weighled

sequence（24/4.`|/211Ⅲ1/256×256).TheMRA

wasanincohclでntgradiGntech()ｓ(xluel1ce,(RFL

FAST)（４２／６．９／２()／２０／0.9／１８０×１８０

TR/TE/ＦＯＶ/FLIPANGLE／ＴＨＩＣＫＮＥＳＳ

/MATRIXSIZE)ｗｉｔｈorwithoutapresalllration

pulse・AupalientsselectedforMRQFl〔)w

evaluationalsohadangiographyl)erfOrme〔Ｌ

ＭＲＡｓｗｅｒｅｕｓｅｄｔ０１)lacevelocitysensitive

sequencesl〕Grl〕endicu1arto(勘ilhcral1d/()1．both

thｅａｒｔｅｒｉａｌｉｎｐｕｌａｎｄｖｅｎｏｕｓ（)L1t[lowｏ［the

vascularlnalR〕rma[i()n．Velocitysensi[ivilywas

runinthesliceselectplaneandthcsGquences

werecombinGdwitllprospectiveECGgating

acrosslwocardiaccvcles・Multiplellowsensitive

sequenceｓｗｅｒｅｌ〕ｅｒ[()rmcdandvisually

assessedlt)l･Illepresellce（)「ａ]iasing、１１】illklnis

withVGAMs,asimilarappr()aclll()ＭＲＱＩｉｌ()w

wasutilized［(）delcrminecar〔liac()lltl〕u［by

choosingasamplosliceE1cl･osslheascending

aorta

TheMRQ［lowdaIawasanalyzedwith

standardcardiacs()Ilwal･ｅＯｎｃｅＲ()I1swere

created（ｈｅｓ()flwarecalculatedpcakvGlocitv-9

averageI10wl･atesl)Cl･dutycycle(30-40,1s)and

averagenowratespel･second､Arlcl･ia]、()wrates

weredetel･ｍｉｎｅｄｂｙａ〔1dingthcHowrates/duly

cvclebecause〔〕ImarkedvarialionillH()wduring

systoleanddiaslolG・Flowvalueswereexpressed

in川'/ⅢinandinpaIientswiU1VGAMs,cardiac

outpu[alldsyslenlic｢l()ｗ(t〔)[ａ１ｃ【lr〔1iac()utl〕L此

AVMH0w)ｗａｓｅｘｌ)ressedinnll/kg/li1il1・These

valuesw〔1reconll)are。［o110rma(iv(〕（lata，and

combilledwi[ｈＡＶＭｎｏｗｓＬ(〕ｅｘｐｒｅｓｓＡＶＭＵｏｗ

ａｓａｐｅｒｃｅｎｔｏ[cardiac〔)utpu［

Ｔｈｅｉｎｉｔｉａｌｒｅｐｏｒｔｄｉｓｃｕｓｓｅｄｌｌｐｅｄiatric

patientswhoundelwentacombinationofstudies

includingCT,ＣＴＡ,:VIRI,ＭＲＡ,ａｎｄangiography

aswellas26MRQFlows[udies（１）.ＭＲＡand/ｏｒ

ＣＴＡｆａｉｌｈｌｕｕｙｄｅｍ()nsll･a[ｅｄｔｈｅａｒｔｅｒｉａｌａｎｄ

ｖｅｌ１ｏｕｓｃ()ｍｌ〕()Iｌｅｎｔｓ（)flhcvascular

lnalibmlati()llsinallSevenpatienLswiIhVeinof

Galenvascula]-mal｢o】-mationswerestudied;IIve

withVeino「Galenaneurvsmalmal[()1．mati()nｓ

(VGAＭ)andtw()ｗｉｔｈＶｅｉｎ()fGalenaneulysmal

dilatation（VGAI))．１１〕tll(Ppa(ielllswilhVGAM，

ＭＲＡｒ()utinelycal〕luredarierialandvenous

flow，ｃ(〕1．r01aIil1gwellwilhcorl･(PSI)(〕nding

angiograms,|〕c｢()ｒｃａｎｄａｆｌｅｒｔ1℃allnellt・ＱＦｌｏｗ

ｄａｔａＩｒｏｍｔｈｅＶＧＡＭｓｓｈｏｗｅｄｌ)re-treatment

shuntsrangingliDm55-73％０[cal･diacoutput

compare〔1t０２５－４７％illthepatientswithVGAD・

ＡｆｔｅｒｅｍｂｏｌｉｚａｔｉｏｌｌｉｎＶＧＡＭｓ、ｔｈｅｒｅｗａｓａｎ

ｉｍｍｅｄｉａ[ｅ40-60％reduciioninshuntOowanda

signiHcanldelayed1℃ductiono「Howil］allthree

patientsl5-30mon[ｌｌｓａ[Leremboliza(i011.Ｗｉｔｈ

ｔｈｅｒｅｄｕｃｔｉｏＩ１（)「thevasculal･ｓｈｕｎｔｓ，total

systenliccar(1i〔IC()uIplllretL1rnGdl(）ｌｈｅ】]ormal

rangeo「１５()-20()､O/Ⅲin/k9.TheserialUowdata

fromoneoIlbese3patiel]ｔｓｉｓ()uuinedintable

２０ｕｒｄａｌａｓｕｇｇｅｓｔｓｌｈｅ1℃ｉｓａ〔1elayed

inv()1uti()、（〕［ｆｌｏｗｍａｎｙｍ()nl11sfoll()wing

embo1izali()Ｉ１ｉｎＶ(;ＡＭｓｌｈａｌｉｓｈ【lr(l[()ascribeto

thetreatmcnしT11usilmaybeunllccGssarytore‐

embolizeunlilasigniIicantlenｇｔｈｏ「ｔｉｍｅｈａｓ

ｐａｓｓｅｄａ[tertheIirs［treatmen［alldl〕ointsout

thestrengtho｢havinganobiective,noninvasive
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thoughtheangiogramhadsuggestedlhatoneoI

thearterieslikelydidnotcontributeUow（Fig.1,

2).Asllbsequel1lsllpGl楚selectiveangiogramat

Uletilneo[embolizationconnrmedtheMRdata・

ExcellenLagreemcnibGlween(ｈｅａｒｔerialand

venollsresllltsincr〔､ase(Ｉ０ｕｒｃｏｎｆｉｄｅｎｃｅｉｎ

ａｒｔｅｌ･ialsaml)lillgandl)r()lnpLedustoapplythe

techniquet(〕maj()rvesselneurovasculardisease．

Ｉschemiclleur()vascl11ardiseaseinchildren

mａｙｂｅｃａｕｓｅｄｂｙｔｌ･(Iun]alicdissection，

methodo[measllringtreatll1ente[Iects・

ＷｅｔｈｅｎｓｅｌｅｃｌｅｄＡＶＭｓｗｈｅｒｅｂｏＩｈＬｈe

dl-ainingveinall(ｌａｒｌｅｒｉａｌｉｎｐｕiappeared

possibletosample・InlhesecasesUlecalculated

venouｓｏＬ１(UowmeasuredwiLhdiIIeren［VENC

variedlesslha、５％・Similarlytherewas5-10％

diflb1℃ncebetweel1thccalculatedalterialinpul

andthevenolls()111[l()ｗ､１１】ｏ１ｌｅｃａｓｅ(ｈｅＭＲＱ

ｆｌｏｗｉｎｄｉｃａｔ(}ｄｌｈａｔｌｈｅｌ･ｅｗｅｒｅ（ｗ０１.eｅｄｉｎｇ
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Col-resl)on(1ｉＩ１ｇＭＲＡｉｍａ宮(>saccuralcly(lup1icate

thGtlngi(〕ｇｒ【11,【111〔１１()caieb()(ｈlhearteria］

化eders【111(lvcll()ｕｓ()uIH()ｗ・Ｔ１１Ｇ()bliquelineson

thes11bnlenlf小1,(lIIIl()ralviGws1℃p1℃senlthe

saml)leslicGslIscdlt)ｒＭＲＱＦＩｏｗ､Ven(〕usHow

wasestimatGdal42`1ﾉﾉ１８/lllil】､wilhallerrorof<5％

usingvc]ocitVcnc()dinR()「100,200,ａｎｄ４()(）ClⅡ

／sec・Ｔｈｅｃ()ｍｌ〕illedarleri〔llllow［romboth

arte1･ieswascalculale(|[()|〕ｃ４５０肌'/min．

Ｆｉｇｌ

ＴＷｏｖｉｅｗｓｆｒ〔)ｌｌ１ａｎａｎＲｉ(鳩rall1sl〕()ｗｉｎｇａｌｅｆｔ

ｍｉｄｄｌｅｃｅ1℃bralar1cryAVM．Ｎ()ｔｃｔｗ()ｐ()to､[ial
arterialfccders〔)、（l]()submcn[alviewandthe

drainillgvein()nIl1ela[Crall)r(〕ｊcc[ion．
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techniques1M2)．Estimationofdistalcerebral

tissuel〕Cl･[usi(〕、ｒｅｑｕｉｒｅｓ〔ｌｌｎｅｔｈ()〔Ｉｓｕｃｈａｓ

Ｘｅｎ()11.lIe1℃ｗｅwill()Il1youtlillcthevalu(､()ｆＭＲ

ＱＩ１０ｗ・Ｔｈ(}〔)nlydif[erenceinthistecllnique

hUm［ha［describedabovewastherepe[iIi()ｎｏ（

[heQnowstudieswithacetazolamideｉｎａｎ

ｅｆ[Orll()Ｃｓ[imatGtheamouniofvascularresewe

pl･esenL

InKunlall]()(()ｗｅＨ1.s(reported()Ｉ１１２ｐｅ(liatric

ｉｎｎａｍｍａｔ()rvvessels(el1osis、fibronlusculaT

hyperl〕lasia,()1.Ｍ()yamovadisease【lndl〕lacelhe

chil(１（llrisl《「()ｒｉｎａ〔Ｉｅｑｕａｌｃｒｃｇｉ()11a］lissue

pel-fllsi()、（l･CBF)．Anyilltelvenlio111〕erl〔)rlllcd

toaugnlGnＩｃｅｒｅｂｒａｌｐｅｒｆｕｓｉｏｎｓｈ()ｕｌ(Ibe

assesse(ｌｂｖａｎ()bjectivemeasuremeI1t()｢1.CBF、

MRAnlayimagemajorvesseIocclusive

neurovasculardisease,【ｌｎｄＵｏｗａｌ[erali()I1snIay

beassessed()vertimebyemployingMRQFl()ｗ

！

甑

Fig.３

ＳＧｒｉａｌＭＲＡｓｄ()neIhrc(､１１]()nths

aparLTheillitia］ｉｍａｇｃｓｌｌ()wsa
markedfocalsten(〕sisoI.｛hclcft

MCAthatresolvesoverlimc、ＭＲ

ＱＦｌｏｗａｌｌｈｃｔｉｍｅｓ()fdiagn(〕ｓｉｓ

ｄ〔)ｃｕｍｅｎｔｅｄａ２()％ｉＩ１ｃｒＭｓｃｉｎ

ＭＣＡ［I()ｗｓａｆ[eracctazolamide、

Ｔｈｅl〕aticlllwasno（ｃ()nsi〔ｌｃｒｃｄａｔ
ｒｉｓｋｆ０ｒａｓｌｒ()kｅａｎｄｗａｓlreated

conservaUvely．
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３４「]本小児放射線Ｉ学会Miiijlj

non-invasiveserials[udiesofvascular

physiology・Thestudiescorrelatewellwith

angiogral〕ｈｙａｎｄｒＣＢＦｍｅａｓｕｒｅｍｅｎｔｓ，

particularlyｉｎ［ocaldisease、Howeverthe

techniqueisbestusedinconjunctionwithXeCT

whichcanmeasureabs()luteregionaltissue

perfUsionlI)．

patientswithanocclusionors[enosisofoneor

moremajorintracranialvesselll).Focallarge

vesseldiseasewasl〕resentinsevenchildren；

threewithtraulnaticdissectionsａｎｄｌｂｕｒｗｉＵｌａ

ｍａ]orvesselsten()sis、Sixadditionalchildren

haddiHUseｉｓｃｈｅｍｉａ

ＴｗｅｌｖｅｏｉｎｉｎｅｌｅｅｎMRAstlldieswere

performedwithi１１（)Ｉ１ｅｌ]ｌ０ｎｔｈ（)facerebral

angiogramflndalloweddirectvisualevaluation

ofthequaIityo［ＭＲＡ・AllMRAstudieswere

abnormal，０uuiningthesegmelltsoIaltered

flow,ｂｕｔｉｎｈ)urcases［helenglhofabnormal

vesselwasoverestimatedbyvisualinsl〕ection､In

allsixl)aUentswhowereprospectivelychoseｎ

ｆｏｒＭＲQFlowandvasoreactivityassessment，

MRAilnagespermittedaccurateplacementof

thesampleslicesandcorrelatedweUwiththe

XenonCTnndingsperIormed()ｎｔｈｅｓａｍｅｄａｙ

(Fig.3,4）InninestudiestheMRinvestigations

precededtheangiogram，whileinthreetlle

allgiographicstudywasavailabletoassistthe

MRAacquisition・TheMRAstudiesweremost

accurateiｎｔｈｅｇｒ()upofchildrcnwithmajor

vesselstenosesalIddem()nstrateddi【fusen〔)w

alterationandc()llateralsinpatientswithmore

difhlseischelnia,

InthreechildrenwithmaJorvesselstenosis

therewasdecreasedHowtha［ｄｉｄｎｏｌaugment

followingacetazolamidechallenge､Inallcases

therewasadecreaseinlCBFasmeasuredby

XenonCTthatcorrespondedtotheHowdata・In

twocaseswithMRQFlowandvasodilatation，

thedecreaseinmajorvesselUowestｉｍａｔｅｄｂｙ

ＭＲｗａｓｉｄｅｎｔｉｃａｌｔｏｔｈｅｅｓＵmateddecreasein

rCBFmeasuredbyXenonCＴ・Inthreecases，

ｓｅｒｉａｌＭＲａｎｄＱ［lowsludiesindicated

improvementinthealJpearancealldnowo［the

ａ[fectedvessel；（)、ｅｉｎａｐａｌｉｅｎｔｗｈｏｈａｄ

ｒｅｔｕｒｎｅｄｆｏraclinicallysuspectedstroke・

Angiographyperfol-medwiu1inseｖｅｎｄａｙｓｏｆｌｈｅ

ＭＲｃｏｎｆｉｒｍｅｄｔｈｅＭＲ()bservalionsinal1three

cases･

ＴｈｕｓＭＲＡａｎｄＭＲＱｆ]owper［ormedin

childrenwithmajorvesselocclusivediseasecan

assessthedegreeofischemicriskandallow

ＸｅｎｏｎＣＴ

XenonCTasamethodlbrcalculatingregional

cerebra]blo()。Ⅱ()wisanoldtechniquethathas

nevergainedpopulal･ilyinNorthAmerica,but

hasbeenmorewide1yacceptedi、Japan・The

techniquehassomenotableadvantages；itis

relativelyinexpensiveandcanbeeasilyadded

ontoanyCTscanner，ｉｔｉｓquickandcanbe

repeatedwithilltwenlyminutessothatmultiple

intelventionsmaybetestedatlhesamesitting、

ＴｈｅｍｅｌｈｏｄａｌｓｏｍｅａｓｕｒｅｓａｂｓｏｌｕｔerCBF

ratherthanrelativellowsasinnuclearmedicine，

andthegeneratedROIsareprescribｅｄｆｍｍａｎ

ａｎａｔｏｍｉｃｍａｌ〕ｒａｔｈｅｒ［handrawnona

physiologicalmaｐｏ[Ｈｏｗ､Themaindrawbackis

Uleradiati()ndoseincurl･edbythepatient,ａｎｄ

ｔｈｉｓｌｉｍｉｔｓｔｈｅｎｕｍｌ〕ｅｒ(〕Ｉｓｔｕｄｉｅｓｉｎａｐａｔｉｅｎｔ

ＯＬｈｅｒｉｓｓｕｅｓ［〔〕ｂｅａｗａｒｅｏ［concernthe

influenceo［ＲＯＩｓｉｚｅａｎｄＨ０ｗｖａｌｕｅｓｏｎｔｈｅ

ｅｒｒｏｒｏｆｍｅａｓｕｒｅｍｅｎｌａｎｄｔｈｅｃｈａｌｌｅｎｇｅｏｆ

patientmolioI1・ＯｎｅｏｆｔｈｅｂｅｓｔｓｏｕｒｃｅｓｏＩ

ｉｎｌＯｍ]atiｏｎｉｓ℃erebralBloodFlowMeasurement

witｈＳｔａｂｌｅＸｅｎｏｎ－ＥｎｈａｎｃｅｄＣｏｍｐｕｔｅｄ

Ｔomography'，editedbyHowardYonas13).This

bookisbasedonpaperspresentedattheFirst

lnternationalColllerenceonXenonCTinl990

andouUinesthehistoryofthemethod,technical

aspectsandincludesatleasttwemypapersfrom

Japaneseresearchgroups・

TheestimatesoIce1℃bralbloodflowusing

xenonarebaseｄｏｎｔｈｅｔｉｍｅｄｅｐｅｎｄｅｎｔ

ｃｏｎｃｅｎｔｒａｔｉｏｎｍｅａｓｕｒｅｍｅｎｔｓｏｆａｎinerL

difli1sibletracerusinglheFickprinciple,Ｉｎｔｈｅ

ＸｅＣＴｍｅｔｈｏｄｇａｓｉｓｉｎｈａｌｅｄａｎｄtheendtidal

concentration（)ＩＸｅｎｏｎａｓｓｕｍｅｄｔｏｂｅ

ｅｑｕｉｖａｌｅｎｔｔｏｔhearterialconcentration・Selected

levelsofthebrainaresampledovertimeandthe
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ｃｈａｎｇｅｉｎ（ｌｅｎｓｉＷｕｓｅｄｔｏｅｓｔｉｍａｔｅｌｂｅｒＣＢＦ

basedonll]eKety-Schn]idlequationan(1ａ()ｎｅ

ｃｏｍｌ)arlnlGntI11()ｄｅＬＴｈｅｓｅｓｔｕｄｉｅｓｎ１ａｙｂｅ

ｐｅｒｆｏｒｌｌｗｄａｓａｗａｓｈｉｌｌ，plateau，ｗａｓｈ（)(11,〔〕r

combinedstudy・Wehaveempiricallvchosento

useacombinedsludysamplingoversixmillules

usingaIhreeto［oul-minuteinhalati()、()［２８％

xen()１１.ＴｈｅａｃｃｕｒａｃｙｏｆＸｅＣＴｒＣＢＦｖａｌｕｅｓｉｓ

influencedbyCTnoise，lissueheter()gclleily，

errorsinestinlalingarleriaｌｘｅｎ()、ｃ()、Ｃｅ､‐

tratiｏｎｓａｎｄｕｎｃｅｒｔａｉｎｔｙａｂｏｕｔｘｅｎ()ｎａｒｌ･ival

time・Discussi〔)、ｏｆ[heseissuesmavl〕〔、「()und

elsewhere13)．

ＳｍａｌｌＲ()Ｉｓａｌ･ｅｆｒａｕｇｈｔｗｉｔｂｃｌ･「()rsalld

generaUyneedLobeaslargeａｓ５×５×１０mH1in

order(okeeptheerror＜２０％・Forlhisreas()n

werequireadiHerence〉２０％ｏｒ〉1())lll/1()Og

tissue/ⅢiI1ill()rdertoidentifya〔1i[fel･ｃｌｌｃｃｉｌｌ

ｒＣＢＦ・Ｍｏｓｔｓ(〕[twarcpackagescurrell(1y

availablGwillalsoestiｍａｌｅｔｈｅｃｏｎｆｉｄｅｎｃｅ

ｉｎｔｅｒｖａｌｏｆａｇｉvenmeasuremenL

Patienlmolionisthemosldimculttechnical

problemill｢Iuencingthereliabilityo（thedala・

Althoughnlostinvestigatorshavepel･[()ｒｍｅｄ

ｔｈｅｉｒｓｌｕ(ｌｉｅｓｗｉｌｈｏｕｌｓｅｄａｔｉｏｌ〕ｗｃｌ〕ave

perfol･ｍｅｄａｌｌ０Ｉｏｕｒｓｗｉｔｈｓｅｄａｔｉ()Il1lsillg

intravenousNembutalorPropoh)ｌＴｈｉｓ1℃sults

inhigh〔IualHydatasetsbuL(〕l〕enstheslll〔ｉｉｅｓ(o

questionabou［IheinUL1enceofthesedrugs・Ｗｅ

ｈａｖeperformedover600studies，manywith

acetazolamidechallengesorserialexamsover

time・Ｗｅａｒｅｃｏｍｆ〔)l･tablewiththerel)roduci-

bilityo｢(１１(､dalaandtlIeclinica]corrclali()nwith

outcomcw()１１１(lilldica(elhederivedvalllGs()I

rCBFarevalid、

Radiationexposuremaybehigh・Dependinｇ

ｏｎｅｘｐｏｓｕｒｅｆａｃｔｏｒｓｔｈｅｄｏｓｅｍａｙｂｅｉｎｉｈｅ

ｒａｎｇｅｏｆ２－３ｃＧｙｔｏｔｈｅｂｒａｉｎａｎｄｕpto20cGyto

eachleve1salnpled､ＴｈｅｌｅｎｓｏＩｔｈｅｅｙｅｍａｙｂｅ

ａｖｏｉｄｅｄａＩ１ｄｔｈｅｂｒａｉｎｉｓｃｏｎｓｉｄｅｒｃｄｌｅｓｓ

ｓｅｎsitivel0radiationIhanoUlerorgans.Ｓ[i11,the

decisiont()studyapatientmustclearlyevaluate

theradiali()I1risk・Thuseventhoughnewel･ＣＴｓ

ｐｅｒｍｉｌｌｌｌａｎｙｌｅｖｅｌｓｌｏｂｅｓａｍｐｌｅｄ，wellavc

chosen【(〕ｓａｍｐｌｅｎｏｍｏｒｅｔｈａｎｔｈｒｅｅｌｅｖｅｌｓｉｎ

ourstudies・SinceXeCToffersUIeonlyreadilv

availal〕1(、ｑｕａｎｉｉ(ａｔｉｖｅｍｅｔｈｏｄ（)［rCBF

measu1℃lllent,ilallowsR)ｒｌｈｅｏｎｌｙ()1〕jective

melh()〔Ｉ（)「ｍｅａｓｕｌ･ingtissueperfusi()nin

responsetodiseasetotherapeuticintelvcntion・

ＯｕｒｓｔｕｄｉｅｓｈａｖｅＩｏｃｕｓｅｄｏｎｔｈｅｅＩｆcctof

hyperventi1ali(〕I1inheadinjuriesandtheriskof

strokeillischenIicneurovasculardiscaseshl-1s)．

since()u１．，１e[hodhasbeenconstanLwebrieUy

oll(lineilherebeforediscllssingclinical

applications・

AftersedationallXeCTsuhjectsundclwcnta

rolltineCTstudyloselecl3-51evelsforsanlp1ing

rCBF・ＴｈＧＸｅｎ()、studieswerepelformGdwith

anAnzai(AnzaiMedicalCo､ＬＬ｡.,Tokyo,Japan）

re‐breathinginhalatorusinga28％mixtureof

Xenongas､Thechosen]evelsweres【lml)ledlive

orsix（inlcsat60secondintervalsbegillllil〕ｇａｔ

３(）ｓec()､。s，resu]tinginacombinedwash-in，

plaleau，ａｎｄｗａｓｈ－ｏｕｔｓｔｕｄｖ、Patientswere

monit()redwithanoximeteralldhadcontinuous

recordingsofCO),bloodpressure,andexhaled

Xenongas・Ifasecondsludvwasperlormed

fOllowiI1ghyperventilation()rtheadminisIralion

ofacelazola1nide，atleasttwentyminuleswas

aUowe．（oelal〕sebeforere-saml〕ling,Ｗｈｅｎ

used,acclazolamidewasadministeredilladose

of20mg/k9.Moredetailsareavailableinthe

literaIure1l)．

Theresultswereanalyzedwiththeprovided

soItwarelhatcalculatedｆｌｏｗｍａｌ)sand

associatedc()nfidencemaps・CircularROIs＞２

sq・clll．ｃ(nnleredonIheco1･texwerecrealedon

thec()ITesl〕ondinganatolnicsIice.（)ligcn1iawas

de[incdasanyROImeasuring〈20川0/１００９

tissue/Ⅲin.,andtissuewithborderlineperhlsion

wasdeHnｅｄａｓａｎｙＲＯＩｗｉｔｈｆｌｏｗｖａｌｕｅｓ＜25】）１１

/１００９．[issue/H1in・Onserialstudiesaminimum

diffe1℃ｎｃｅｏＩ２０％ｗａｓｌ．e〔luiredl0diagnosea

truechangG

Werel〕()rtedourinitialnndingsoftheeHectol

hyl〕ｅｌｖｅｎｔｉｌａｌｉｏｎｏｎｒＣＢＦｉｎｈｅａｄｉｎｊured

childl･ｅｎａ([ｈｅＸＶＳｙｍｌ〕osiumNelll･oradiologicum

inKumanl()(()I1)．Thecompletedw()rkdetailed

23childlで、whohadisolatedsevereheadinjury
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ｗｈｏｗｅｒｅｐａｒｔ（)〔ａｐｒ()s]〕ccliveslu〔1ｙ'5)．The

patientsundelwen（inlentional,serialchangesof

PaCO⑪atthreGdenne〔Ilinl(jl〕G1．i()(１ｓ［()llowing

headinjurywhileXeCTsIu〔1ｉｅｓｗＧｌ･(､usedto

measure［ｈｅｅ鵬c〔()ｎｒＣＢＦ,Ｔｈ(､r〔､wasaclear

relati()nshipbelweentheliで〔luency()［ｃｅｒｅｂｒａｌ

ｉｓｃｈｅｍｉａａｎｄｈｙｐｏｃａｒｂｉａ（hatwastime

depell〔lentall(loHenunprediclabl(,ｉ]lseverity・

Ａｓａｒｅｓｕｌ［wesuggeste(１［lla［hyl)crvClllilation

shoul(Ｉｂｅｌｌｓｅ〔ｌｗｉｌｈｃ(II11i()llall(１１１()ILlsed

r()u(inc]yIt)ｒｌｌ１(lnaginghighlCI,ＩＷＣ]R､ＩＩ１ｏｔｈｅｒ

ｗｏｒｋｗｅａｌｓｏｓｈｏｗｅｄａｃｏｒｒｅlali(〕111)etween

oxygenexlractionli･acli()11ｓ〔)fgirealerlhan30％

andcerebralischemia16)．

Wehavealsoreported（)urexl)eriencewith

XeCTinchildrenwithischGmicneul･()vascular

diseaseasmenUonedabovewhendiscussingits

conIl〕ｉｎe〔］ｕｓｅｗｉｌｈＭＲ［l()wleclllli(l11es1L12)．

MorerecenUvwehavoI)rescnlcd()urworkwith

sevenchil〔ｌｒｅｎｓｕ[feringｆｒｏｌ１ｌＭ()ｙan]〔)ya

disease1s).EsUmaLesofrCBFwcr(91)erlblmedat

thl･eedilIerentlevelsl)ｅ[()reandafter

acetazo]amidbadminislratio1LSixsludieswere

perk)rnledaIdiaginosisan〔|［〔〕MoUowupstudies

wel･ecarrie(l()u［altersurgica]ill[Grventi()ｎｗｉｔｈ

ｌ)0st【realnlelllk〕Ⅱ()wll])exceedingi[woyears・In

thisgr()ul〕（)［l〕atien(ｓ［ourdiagn()slicstudies

showedregionsofoligenlia（〈２０JIC/１００９．

tissue/Ⅲin.）anddemonslratedapatternof

augmentedvertebralbasilarHowwi[ｈｒｅｇｉｏｎｓｏｌ

ｄｉｍｉｎｉｓｈｃｄ「ｌｏｗｏｒｓｉｅａｌ，inthecarotid

dislribuU(〕n.Ｔｈｉｓl〕attcmwasalsoidentiHedin

MRQ【l(〕wsIudiesalldwasusc〔iasamethodof

recogllizingwhichpaticl1Islnayl)ｅａｌｒｉｓｋｏｌ

ｓｉｒｏｋｅ・Ｔｈ1℃ｃ（)［ｆｏｕｒl)a(i(､、(ｓｓｕ[fel-ednew

strokesintheo1igenliｃａｌ･easbeI()resurgery

while［ｈｅ〔)ｔｈｅｒｓｄｉｄｎｏｔｓｕｌｆｃｒｈ･()madditional

slrokcs、ＦｏⅡ()ｗｕｌ〕ＸｅＣＴｓｌｕ〔ｌｉｅｓｓｈｏｗｅｄ

ｉｍｌ〕r()v(>(l1issueper｢usi()l1aIsixnl()ｎｔｈｓｉｎｔｗｏ

ｌ〕alienlBwi(１１３１〕gi()gral〕hicallyl)r()ｖｃｎｓ(lccessfill

EDAMs（Fig.5-9）Ｔｗｏ()t11Grs[udiesshowed

improvG(l1issuel)erh1si()ｎａｔｓｉｘｍ()nlhswithout

angi()９１．ａｐｈｉｃｃｈａｎＲｅ，ｗｈｉｌ(､ａ（oneyear

angiographysh()ｗｅ〔lIail〔ＰｄＥＩ)ＡＭｓａｎｄｎｅｗ

ｎａｔｉｖｅｃ()Ualer2lls・Comparis()、()[XeCTdatawith

angiographyshowedtheo1igen1icareaswere

c()IlHncd[()ａ1℃asassociatcdwiIhvesselstenosis

andli(IlGncovasculari[y、Ｆｒ()1〕１［ｈｉｓｗｏｒｋｗｅ

ｈａｖｅｓｌｌ()wlllha［ＸｅＣＴｗｉ(hanacetazolamide

cha]lel1ge()1〕jectivelymGasuresrCBFaswel1as

vascu1al･I･esewe，ａｎｄl〕ernlils［11(､evaluationoi

strokeriskinChildrenwilhM()yanIoyadisease

andl〕layevellpredicl（)lILc()meearlierthan

angi()graphy．

（)Ihershaveattempt(ｘｌ［(）Ｃｓ(inlateishemic

regi()ｎｓｉＩ１Ｍ()yam()yａ（1ｉｓｅａｓｅｗｉｌｈＳＰＥＣＴｏｒ

ＭＲｔｅ(Fhniquessuchasperlilsi()nimaging2o22)．

However,allthesetechl1iquessuflern℃mthe

Iactlha［［1]eyonlymeasurG】･elativediIIerences、

Havingidenliliedregions()［rGducedperfilsion，

「 、 雫
l」

鐸騨8Ａ､￣

」 」■
Fig5

LateralviewsofR＆ＬＩＣＡｈ･omanangiogramshowingtypicalchal1ges()flJoyamoyadiseaseina
s〔ｐｖｅｎｙｅａｒｏｌｄｂｏｙｗｈｏｌ)1℃s(jntedwithheadaches・NolethepoorHllingoflhcmiddlecerebral
arleries．
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TheinitialXenonCTsuldyinthepaticnLdescribed

inFigures5＆６．Ｔｈｅｔｏｐ［ｗ〔）ｉｍａｇｅｓｓｈｏｗａｎ

ｏｌｉｇｅｍｉｃｒｉ恩hlllemisl〕ｈｅｒｅｗｈｉｌｅ［ｈｃｂ()ｔｔｏｍｔｗｏ

ｉｍａｇｅｓ()b[aiI1c(1ａ｢teracetazolamidPsh()wincreased

nowt(）（１）ＣＣＣ1℃belluln，ｔｈａｌａｍｉａｎｄｌ(〕Hposterior

cerebralarlcryl)uldecreasedpelfusi()１１１〔)Uleright
hemisphcrc．
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Fig9

Afoll()ｗｕｐＸｃｎｏｎＣＴｓｔｕｄｙｉｎｔｈｅｌ〕ａ[ｉｅｎｔ

ｄｅｓｃｒｉｂｃｄｉｎＦｉｇｕｒｅｓ５－８・Ｔ１ｌｃｓ【ｕｄｙｗａｓ

ｐｅｒｆ()ｒｍ〔)dsixmonthsaftel･bilalcralEDAMs・

ＴｈｃｌｏＩ）［ｗ(）ｉｍ噸ｅｓｓｈ〔)wI1()ｒｎｌａｌｎｏｗ［ｏｂｏｔｈ

ｈｅｍｉｓｌ)ｈｃＩ･(》ｓｗｌｌｉｌＧｌｈｃｌ〕(){[〔)ｍｌｗｏｉｍａｇｅｓ
ｏｂｌａｉｎｃ(1ａ｢l(〕I･acetazolamidcsh()ｗinc1℃asedllow

t(）theccrG1)ellllm，［ha1amiall(ｌｌｅ[tpostel･ior

cerel)ralarIervandp1℃serva【ioI1(〕［i〕erlilsionto

bolhhemisl〕heres．
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２
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thesemethodscannotdeterminewhether[hese

reglonsaretru1yischemic(15Ｍ/10()９．tissue／

111iI1).ThisdeIiciellcyisalsoIairlyaiｍｅ〔1alMRQ

llowsincetheintelTogatedvesselsares(〕ｓｍａｌｌ

ｔｈａｔｔｈｅａｎｓｗｅｒｉｓｕｎｌｉｋｅｌｙｔｏbeanaccurate

measuremenLFurthelmoreMRQHowdoesnot

evaluate［issuel)eritlsion､PEIu3)certainlyoffers

amorecompleteassessmentofcirculationand

oxygenmetab()lisｍ(hanXeCT,butbothal〕ｐｅａｒ

１ｏｏｆｆｅｒｉｎｓｉｇｈｔｓｉｎｔｏｔｈｅｄｉｓｅａｓｅａｌｌ(Ithe

l-esponseto［real、ｌｅｌｌＬ

ＴｈｉｓｒｅｖｉｅｗｈａｓｏｕｔｌｉｎｅｄｔｈetGchnical

considerationsandpil[ａｌｌｓｔｈａｔｍｕｓｔｂｅ［aced

whendevelopingquantitaUveMRflowimaging

andXenonCTandtheirapplicationsinpediatl-ic

neuroimaging､ＴｈｅｃａrefulapplicationofMRQ

Howlneasurements［ointraluminalU()ｗｌ)ermits

accurateaI]〔１，()ninvasivej]owquanli[icali()I1of

vascularIesionswhichmayassistin［reatlnenl

planningandselveasanobjectivemeasure(〕I

treatmentresponse､Similal]yXeIlonCTauows

fortheobjecliveevaluationoflCBF､measures

theeffectso[hyperventilationinbeadinjuries

andcanbeusedt0determinetherisk()fsh-oke

inischemicneurovasculaｒｄｉｓｅｌｌｓｅｓ・Ｂｏｔｈ

ｔｅｃｈｎｉｑｕｅｓａｒｅｃ(〕mplementaryinischemic

vasculardiseasewithMRnowmeasurements

mostusefulin[ocaldiseasewhilethestrengthof

XｅｎｏｎＣＴｌｉｅｓｉｎｄｉｆｆｕｓｅｉｓｃｈｅｍｉａ・Ｓｕｃｈ

ｑｕａｎｔｉｔａｔｉｖｅｍｅａｓｕｒｅｓｏｆｌｌｏwandtissue

perfusionmaybecriljcalinourunderslandingof

CNSdiseaseandpermitobjectivemeasureso「

tｈｅｓｕｃｃｃｓｓ（)ｒｆａｉｌｕｒｅｏｆｔｈｅｒａｐｅｕｌｉｃｉｎｔｅｌ･‐

ventiollsinbothchil〔lrenandadults
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－(和文抄録）

ここ数ｲﾄﾞでCTAやＭＲＡなどのＪＩ恨襲的画像手法の急述な進歩が),しられた。しかし、’'１枢

病変を11Ｗする１２で、またIVR等治療的手技の効果を評Illiする上でIliMlMi;IⅡI流と糾織潅流

の絶対的iil･il111は１，甥であるにもかかわらず、脳IIL流の定'１ｔには多くの労ﾉ｣が払われてきた

とはいえない。MRIではフェーズコントラスト法によるCineangiographyの了法をⅢいて頭

蓋内1,1綴のIm流{,(を,ili11llすることができる。これをＡＶＭにⅡijﾘⅡすれば、潅柁後や照射後の

1m流評Iliiを''1能にするし、ｌＩｉｌ様に治療前においてもfeeder,〔lrainerのⅢl流の客観的評価法と

して強いＩＬＩ<刀となる。この11i:ﾘさが私たちをＭＲによる血流i11ll定法の|)M苑にMHり1ｋてた゜一方、

XeCTは客観的なAj所Iliml流ＩＩｔが測定でき、虚[､性Iiil管性疾旭の発作の危険性を予測するの

に使用できる。私たちはこの〃法を、頭部外傷忠児における（蚊蒜|ﾉﾘ1:Eを「げるという意

|床での治旅的な-訳杣Ⅱ樅）過呼Ⅱ及の効果とモヤモヤ病jllX児における発作充，ilの危険Ijlzおよ

びifi嫌効果のl1IlIllrに'し(i)Ⅱしてきた。

水禰では、定Ｉｆ的MRlll流l1I1i像を作成する|兵での伎術的Ｉｌｌ１題点と小川(１１１経傾城への応用を

解説し、次に小ﾘﾑにおけるＸｅＣＴをｌｌｉ１Ｉ１した局川rIllllil流11111定のIIiliDi<》ijllllについて述べる。

（,ﾄﾞl11i1〈｜('二''11典~f）
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