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PediatricCNSDiseases：

ｉｎＣｏｍｐａｒｉｓｏｎｗｉｔｈＣＴａｎｄＭＲｌ

ＴｅｉｓｕｋeHashimoto,HirokoChikatsu,HiromuneNishiyama,HirokoEndo，

T1atsuoKono,Fumitoshilimura,ShigekoKuwashima,NatoruSaiki,MutsuhisaFUjioka
Dcparlmenl0fＲａ(1i(DIogy,I)()kkyoUnivel･sitySchoolof｡VIedicine

AbsrmcノAbMpc／｜PURPOSE：Ｔ()assesslheusefulnessoIregionalcerebralbloodnow（rCBF）
measul･edby99mTc-L,Lelllylcysteinatedimer（ECD）brainSPECTintheacuteonsetIypeof

pediatriccentra]nerv()ussystem（CNS)diseases

MATERlALSandMETHODS：Thirteenchildren（７girls,６boys,４month-12yearsolage）who

werediagnosedwith9casesofviralencephalitis,twocasesofiebrileconvulsionandoneeachof

migraineandmetabolicdisorderunderwent99mTc-ECDbrainSPECT,ＣＴａｎｄ/orMRIwithinone

weekintelvaL

RESULTS:TheincidenceoIabnormalnndingsintllel3patiel〕tswas96､4％（30/31）on99mTc-ECD

brainSPECT,17.6％（3/17)ｏｎＣＴａｎｄ６３､6％（14/22)ｏｎMRI・Thepositivedetectionrateof99n1Tc‐

ECDbraillSPECTwasstatistica]lｙ（P＜0.01byaX2and/orFisher1sexactprobabilitytest)higher

thanUloseolCTandMRLAndthｅｃｈａｎｇｅｓｉｎｒＣＢＦｗｅｒｅ〔1ｅｍ()ｎｓｔｒａｔｅｄ

ＣＯＮＣＬＵＳ１ＯＮ：９９ｍＴｃＥＣＤｂｒａｉｎＳＰＥＣＴｉｓａｕｓｅｆｕｌｅｘａｍｉnationfbrthediagnosisandfb1lowup

managrementinpatientswiththeacuteollsetlyl)GofDediatricCNSdiseases．

陸vwoJzlls ggm71c-ECDb/曰jnSPEC7~;ＭＲ/,Ｃ７~ｌＡｃｕねonsert1/ｐｅｏｆｐｅｄｊａｒ/1/ＣＣＮＳｄｊＳｅａｓｅｓ

(ＥＣＤ）ｂｒａｉｎＳＰＥＣＴｃａｎｂｅｈｅｌｐｌｕｌｂｕ［

rel)ortedcasesarerare3)．Inthispaper，we

presentl3casesofacuteonsettypeo1pediatric

CNSdiseasesestimatedby99mTc-ECDbrain

SPECnandcomparedwithCTand/orMRI．

lＮＴＲＯＤＵＣＴｌＯＮ

RGcentprogl-essinneul-oimagingstudies

haslhrownmuchlightolltheeliologyo［acute

hemiplegiasyndrome（AHS)．Earlydiagnosis

andtherapyduringｔｈｅｆｉｒｓｔ２ｏｒ３ｄａｙｓｏｆ

ｓｙｍｐ１ｏｍａＩｉｃｉｌ１ｎｅｓｓａｒｅｅｓｓｅｎｔｉａ］ifhigh

mortalityandseriousneurologicsequelaeareto

beavoidedL2)．Ｆｏｒｔｈｅｅａｒｌｙｄｉａｇｎｏｓｉｓ，
estimaIionby99mTcL,しethy]cysteinatedimer

Mn4UロヨヨlＡＬＳａｎｄＭＥＴＨＯＤＳ

Thirteenchildren（７girls’６boys,４month‐

ｌ２ｙｅａｒｓｏｌａｇｅ）whowerediagnosedwith9

casesoIviralencephalitis,twocasesoffebrile
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FiglA6-year-oldgirlwithHSV（herpes
simplexvirus）encephalitis

a：ＣＴｓｃａｎｏｎａｄｍｉｓｓｉｏｎｒｅｖｅａｌｅｄｎｏ

ｒｅｍarkableabl1ormaliW．

ｂ：ＭＲＩｏｂｔａｉｎｅｄｏｎｔｈｅ５[hdayrevealed
noremarkab]eabllorlnality．

ｃ：９９ｍＴｃ－ＥＣＤｂｒａｉｎＳＰＥＣＴｏｎｔｈｅ８ｔｈｄａｙ
ａｆｉｅｒａｄｍｉｓｓｉｏｎｓｈｏｗｅｄｍａｒｋｅｄｌｙ
ｉｎｃｒｅａｓｃｄｒＣＢＦｉｎｌｈｅｌｅＩｔｃｅｒｅｂｒａｌ

ｈｅｍisphere（arrowhead)．
。：９９mTc-ECDbraillSPECTperlbrmedon

the27thdaydisclosedlargerareasof
decreasedl-CBFintheIeftcerebral

hemisphere（arrowhead)．
ｅ宮Ｏｎｔｈｅｆｏ]ｌｏｗ－ｕｌ〕９９ｍＴｃ－ＥＣＤｂｒａｉｎ

ＳＰＥＣＴｐｅｒｌｏｒｍｅｄｌ９ｍｏｎｔｈｌａｔｅｒ，
ｄｅｃｒｅａｓｅｄｒＣＢＦｉｎｔｈｃｌｃｆｔｃｅｌ－ｅｂｒａl

hemispherereturnedtoalmos(ｎｏｒｍａＬ
巳
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Fig.２Ａnll-year-oldgirlwithmigrame
a：。VＩＲＩ()b(ailled（)nth(’４thdayrevealcd

noremarkableabn()rlnalitv．

｜〕：９９mTc-lSCI）BraillSPECT()ｎｉｈｅ４Ｕ１〔1ay
alI(､1．ｆｌ〔111】iSsi()ｌｌｓｌ]()ｗ(ｊｄｌｌｌａｒｋｅｄｌｙ
ｉｎｃｌ･(鋤as(､(ＩｒＣＢＦｉｎｌｌｌ(、righlc(urcbral
hemisl)h(､1℃（arr()wh(則a（１）．

ｃ：９９ｎ１Ｔｃ－ＥＣＩ）BrainSI〕ＥＣＴｌ〕erf()ｒｍｅｄ()、
（ｈｅ４()[ｈ〔lay（liscl()s(xlIargeral･casoI

decr(』as($(ｌｒＣＢＦｉｎｌｈ(、righ［cerebral
hemisl〕11(囚lで（arrowh(､a(1)．
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〔1(pmellliaan〔ｌｓｌｒ()ke5-7)．Usillgl231-lMPand

99mTGH:VIPＡ(）severalca5es()[viralencephalilis

havebecnrGI〕()r[edl)rwi()usly8～11).Bulstudies
()［viralenc(､{〕11alitiseslinlilLedby99mTc-ECD

11averar〔ｕｌｙｌ)(塾(}Ｉｌｒ('1)(〕「!(､(ＬＨｉｒ【Iｙａｌｎａｅｌａｌ

ｒｅｐ()r(ｅｄｌ２）（),,〔，ｃａＨｃ（)1,.e目l)irat(),･ysyncytial

virL1sencel)halitis､NaRiaIllachielalrcl)01．led3）６

cases()Ｉｖｉｌ･aｌ（､I1cel)11【llilisesIim〔1t(､ｄｂｙ９９ｍＴｃ‐

ＥＣＤ・

Ｔｈｅｕｓｅ（)［SPECTillviralellcel)halitishas

bcencontr()v(､】･siaLNagalnachieialrcl)()rted3）ａ

ｃａｓｅｏｆｌｌｌｌＶ－６ｃｎｃ(､！)ｈａｌｉ１ｉ急ｗｈｉｃｈｓｈｏｗｅｄ

ｈｙｌ)erl)('r｢usioI〕ｉｎ（11(､ａ｢｢(nclcdar(､ａ（bilatera］

resu]ｔｓｉｎｓｅｒｉ()ｕｓ、(､ur()1()ｇｉｃｓｅ〔luG1al,alldan

exl)lanalioll()｢iIsl)ath〔)l〕hysi()logicalm(､chanism

wouldbehighlydesiral)]ｅ・ＡＨＳｗｈｉｃｈｉｓ

ｅｓｌｉｍａｔｅｄｂｙ９ｌ)'】】Tc-ECI）ｂｒａｉｌｌＳＰＥＣＴｈａｓｒａｌ･elv

beGn(lescril〕c(１，〕ｌｗｉ()usly3)．

Forlhcccl･(､|〕l･ａｌｌ)Ｇ１･[usi()nilnaging【lgenlsi

l231-IMP､９uI1lTc-HMI)A(）〔111(11)〔】mTc-ECI）areclini‐

cal1yavai]able､1231-IMPisusehIM〔)1.111ｃ(l(jecti()、

〔〕ｉｃｅｌでbraliscll(mlllia11)(ncausc(〕IilsstllsilMty，

､()n-i1wasiveI1Gssan〔Iaccuralereuccti()lloIthe

cerebralbl()()〔１，()wdistribuli()ITI).〔】9n1Tc-HMPAO

hasbeensh()wI1l0inll)r()ｖｃ［hesensilivilyand

accuracv()fccl･(､l〕ralimagiI]gillcases()｢(1)ilcl)sy，

単０
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liDnlalandleft｢ronto-temporallobes）ｏｎ９９ｍＴｃ

ＨＭＰＡＯＳＰＥＣＴｅｘａｍｉｎｅｄ２３ｄａｙsafterollseL

Thehypel-perhlsiol1phenomenon（)［increased

rCBFwhichisrevealedonｔｈｅｒａｄｉｏｎｕｃｌｉｄｅ

ｂｒａｉｎＳＰＥＣＴｉｓｒｅｃognizedincaseso［viral

encephalitis，especiallyinHSVenccphalitis・

lncrease〔１１－CBFhasbeendescribedintheictal

l〕haseoffocalepilepsyl3）andintheluxury
perlilsi(〕nphaseolstrokel4),butinlhereport()I
Launesetall5)，lhemagniuldealldduratio110［
il1creasedrCBFin（hesetwoconditionswere

consideraｂｌｖｌｅｓｓｌｈａｎｔｈｏｓｅｓｅｅｎｉｎＨＳＶ

ｅｎｃｅphalitis・Nal-aetalrep()rtedl〕)acaseolacute
encephalitiswhichexhibite(lhyperperIusion、

Theneur()1()gicoulcomeofthatcasewaspool-・

AccordingtoLeeetall6)，instrokeorHSV

encephalitis,hyperl)erfusionisbelievedtobe

inducedbytissueacidosislYom[heendproduci

0fimpairedceIlu]armetabolism・ThereIOre,the

demonstratiol］ｏｌｈｙｌ)erperfusionindica(es

llecrosisofbrainlissue、

Ｉｎｃｏｎｔｒａｓｔ，Ｋａｏｅｔａ］reportedl7）ｔｈａ{

99mTc-HMPAObrainSPECTｉｎｔｈｅａｃｕｔｅｐｈａｓｅ

ｉｎｌ７ｏｆｔｈｃｉｒｌ８cases､includingHSV,Epslein‐

BarrvirusandJapalleseBvirusencephalitis，

hadincreasedrCBFintheinitia1brainSPECT

scans・FCIlow-upbrainSPECTshowedlhall2()I

17caseshadllormalsecondbrainSＰＥＣＴａｎｄ５

ｃａｓｅｓｈａｄｄｅｃｒｅａｓｅｄｒＣＢＥＴｈｅｇｒｏｕｐｏＩ

ｐａｔｉｅｎＩｓｗｉｔｈｎ()ｒｍａｌｒＣＢＦｏｎｔｈｅＩ()llow-up

brainSPECThadabetterclinicaIoutcome（I10

neurologicdefect）thalIthosewithdecreased

rCBF（learningdisabililyol‐decreased

intelligence).ThevcoI1cludedthat99mTc-HMPAO

brainSPECThasahighdiagnoslicaccuracvas

wel］ａｓｇ()ｏｄｌｏｃａ]izati()ninchildrenwithviral

enccphalitis，ａｎｄｓｅｒｉａｌ９９ｍＴｃ－ＨＭＰＡＯｂｒａｉｎ

ＳＰＥＣＴｓｈ()ｕｌ(ｌｓｅｒｖｅａｓａｇ()ｏｄｇｕｉ(1elor

predictingtheo(1tcomeinchildrenwithviral

encephalitis､ＴｈｅｄｅｃｒｅａｓｅｄｒＣＢＦｍａysugges［

moreseveredamageLothebrainsecondaryt(）

vil-alencephalitis、Thiscollldcxplainthe

observationthatpatientswithdecreasedrCBF

hadpoorclinicaloutcomcs・

Jaliourrel〕〔)1．[edl8）thalitisimp()rtanlto

emphasizelhatSPECTstudiescannotquantiiy

absolutevaluesofbl･ainl〕erhlsion､Ｏｎｌｙｍａｌｋｅｄ

ｒｅｇｉｏｎａｌａｓｙｍｍｅｔｒｉｃＩｉｎｄｉｎｇｓｗｉｌｌｂｅｓｅｅｎ・

Globalchangesmostlikelywillbemissed、

ＩｎｓｏｍｅｏｌｏｕｒｃａｓｅｓｉｎｉｔｉａｌｂｒａｉｎＳＰECT

coul(１，(〕tdetectincl･easedrCBFbutshowed

alreadydecreａｓｅｄｒＣＢＦ､Ｔｈｒｅｅｒeasons［or

theseresullsareconsidered・

First，ｗｈｅｎＳＰＥＣＴｓｔｕｄｙｉｓｄｏｎｅ，the

timingoftheexaminati(〕、ｓｅｅｍｓvelyimpol-tanL

IIIheSPECTwasdoneintheacutephaseof

iuness，ｉ（mighthaveshownhyperper[ｕｓｉｏｎｉｎ

ｔｈｅａｆ肥ctedarea､Ｎａ宵amachietalrepo1-ted3）ｌ

ｃａｓｅｏ[inUuenzalvirusencephaliUsestiｍａｔｅｄｂｙ

９()ｍＴｃ－ＥＣＤｂｒａｉｎＳＰＥＣＴ、９９ｍＴｃ－ＥＣＤｂｒａｉｎ

ＳＰＥＣＴ()btained3daysafteronsetrevealed

increasedrCBF・Follow-up99mTc-ECDbrain

SPECTSPＥＣＴｓｈｏｗｅｄｄｅｃｒｅａｓｅｄｒＣＢＦｉｎｔｈｅ

ｓａｎｌｅａｒｅａ、

Ｓｅｃｏｎｄｉｓｗｈａｔｒａｄｉｏｐｈａｒｍａｃｅｌｌｔｉｃａｌｉｓ

ｕｓｅｄ、９９ｍＴｃ－ＥＣＤｄｏｅｓｎｏｔｓｈｏｗｒｅｌ〕erIusion

llyl〕e１℃、iainthesubacutephaseofastroke19.20)．

Fazekaselalrepol-ted21）thathypofixationo［
()9ｍＴｃ－ＥＣＤＩｅａ〔Ｉｓｔｏｆａｉｌｕｒｅｔｏｄｅｌｅｃｔｔｈｅ

ｃｈａｒａｃ[eris[ｉｃ［ｉｎｄｉｎｇｓｏ「temporallobe

hyperemiainacuteherpessimplexencephalitis．

!)，mTc-ECDishydrolyzedtop()larmetabolitesbv

deesterifica-1ion22).Thedccreaseof99mTc-ECD

activityindicatestheabsenceorreductionofthis

mzylnatic1)rocessintheinHammatolylesionof

encephaIilis､９９mTc-ECDmavbeabetterin〔1icator

oItheex【entoftissuedamagealldprognosis

lhanthevisualizaUonolhⅥ)c１℃mia2o･２３）

Third,ｔｈｅｔ()xicilyoItherelevanLvirusesis

considcre(1．Ｎａｇａｍａｃｈｉｅｔａｌｒｅｐｏｌ･te〔１３）ｔｈａｔ

ＭＲＩｓｈｏｗｅｄｎｏｌ－ｅｍａｌ－ｋａｌ)lｅａｂｎｏｒｍａｌｉｔｙｉｎ

51.4％（)［hypoperfusedSPECTlesionsoIviral

encephalitis､About３０％ofhypoperlilsedareas

reLurneｄｔｏｌｌｏｒｍａｌｏｎｋ)11()w-upSPECT・Maeda

elalreported24）ａｃａｓｅｏｊ[ｉｎｎｕｅｎｚａＢｖｉｒｕｓ

ｅｎｃｅｐｈａｌｉｔｉｓ・ＡｌｔｈｏｕｇｈＭＲＩｓｈｏｗｅｄｎｏ

ｒｅｍａｒｋａｂｌｅａbnormality，９９mTc-ECDSPECT

revealeddecreaseｄｒＣＢＦ・Follow-up99mＴｃ－ＥＣＤ

ＳＰＥＣＴｓｈｏｗｅｄｎｏｆＯｃａ］ｄｅｃｒｅａｓｅｄｒＣＢｎＴｈｅ

ｄｅｃｒｅａｓｅｄｒＣＢＦｒevea]ｅｄｏｎｔｈｅｌ)revious

4１
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SPECTdisappearedandreturne〔１１onormal

Fujiielalreported25）acaseolinmue11zal

encephalitiswhicbrevealed］argerareas()l

decreaseduptakeonl231-IMPＳＰＥＣＴ,alIhougll

thepatienthaslIoappa１℃ntneurologicsG〔luelae、

Theydiscussedlhatdecreaseduptakｅｏｎｂｒａｉｎ

ＳＰＥＣＴｉｎｄｉｃａｔｅｓｔｈａｔｌleur()、fI1funclionhas

beenimpairedand/()rthattheperil)hera1

circulationisdisturbe(lbu“1otsuggesljveo（

widespreadinfal℃tion()rnecrosis、

Ｉ１ｉｓｉｌｎｌ〕ｏｒｔａｎｔｔｏｋｎｏｗｌｈｅｎｏｒｍａ］

distributionofthecerebralpelfusiontracersin

tlleinhlntsandyoungerchiIdl-en・Tokumaruet

alreported26）thatbyage3months,Iheactivity
appearedintheflDntalandteml〕Oralcorticesbuｔ

ｗａｓｓｔｉｌｌｌｏｗｅｒｔｈａｎｔｈａｔｉｎｌｈｅｐａｒielaland

occil〕italcortices・At8monthsofage,theactivity

inthefronlalandtemporalcorticesandbasal

gangliawaslowerstiIl,ａｎｄｂｙ２ｙｅａｒｓｏｆａｇｅ,Ihe

l)aLternofl231-IMPSPECTuptakeresembicd

thato［ａｄｕｌｔｓ・Ｔｈｕｓ（ｈｅＬｉｍｅｃ()ul-seoIlhe

changesinl231-IMPuptakeinthedevelol)ing
brainasdetecLedbvSPECTissimilaTtotllatof

mvelinationandm()stlikelyreUectsanoveral］

[op()logicmaturationalpatterno〔ｔｈｅbrain、

ＴｈｅｒｅＩｏｒｅｉｎｓｏｍｃｏｆｏｕｒｃａｓｅｓｉｎｉｔｉalbrail1

SPECTmightshowrelativelyhyperl)erfused

rCBFilIthebilateraIfrontａｌａｎｄｔｅｍｌ〕()rall()ｂＣｓ

ｉｎｃｏｍｐａｒｉｓｏｌｌｔｏｔｈｅｎ()１．ｍa］infantile

distributionofcerebralperlUsi()ｎｔｒａｃｅｒｓ

ＣＯＮＣＬＵＳＩＯＮ

144-149.

3）Nagamacl1iS,JinnouchiS,ＫｏｄａｍａＴ,ｅｔａｌ：

IJse｢ＩＩ１１１ｅｓｓｏｆｒＣＢＦＳＰＥCTinpalienlswith

Encephalitis：ComparisonSludywithMRL
Kakuigaｋｕｌ９９７；３４：7-17.

4）S11irasakaY,Ｉ１ｏＭ,ＯｋｕｎｏＴ,ｅＬａＩ：Sequcntial
［1231]IMPSPECTinacutcinlanlilehemiplegia、
PcditrNeuroll989；５：306-310.

5）ＢｉersackHJSleI1anH,ReichmannK：９９mTc‐

Ｉ{M-HAObraillSPECTandel〕ilel)sy・ＮｕｃｌＭｅｄ
Ｃ()ｍｍｕｎｌ９８７；８：513-518.

6）EIlPJ,ＣｕｌｌｕｍＬＣｏｓｔａＤＣ：Regularcerebral
bloo(１「l(》wmapl)ingwiLh99mTc-labelled
coml〕ound､Lancetl985；２：50-55.
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