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Clinical value of dipyridamole brain perfllsion imaging in

the diagnosis of ischemic cerebrovasculaur disease
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Abstract Using dipyridamole stress test to evaluate cerebral blood now rcscrvf’

in cerebrovascular dise鹪e(cvD)Dipyridamole stress tests were performed曲st．t¨

basellne SPECT images were obtained under similar conditions 2 5 daⅣs later．By v卜

sual and s佃1iquam“础ive an alysis，七he respons船ofccmbraJ b】o。d How to dipy“dam砒、

were divided into the followin只four patterns：A：The dipyridaIIl01e SPECT 8howed aIl

expandcd arca of hypopcrfusion，Asymmetry Index(AI)and uptah Rate(uR)we㈨

all decreased：B：Rest ima只es w船normal but new hypoperfused areas apI)eared‘)Il

stress test with decreased AI and UR；C：Hypoperfused areas were decreased lIl sIz(’

or di8appeared aner stress test wi池increased AI and UR；D：No cha“ges shc)we(I n1

cerebr“perfusion imaging pattern8，and iIl AI and UR betwecn strcss aIld re8t stIl【litlH

Dipyridamole brain perfusion imaging may be helpnll to七he di89nosIs of CVD，t()¨H’

dccision the therapeutic plan，and to prcdicting the thcrapeutic eHbct

K。ywords Cerebral jschemia，Tomogr印hH Ermssion—corrlputer)Singlc巾hoton
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1 INTRoDUCTIoN

The cerebrd per血sion in many CVD patierIts with the decreased reserVe was still

normal．Dipyridamole is a potent and usefm vasodilator，which can increase the cerebTaI

blood capability Thjs study wanted to use djpyridamole stress test to eValuate cerebT a1

blood丑0W reserve jn CVD，亡hen to irnprove the c王inic出vdue of br咖perfusion ima百ng

in the diagnosis of ischeIIlic CVD．

2 SUBJECT AND METHoDS

2．1 study objects

There were 8 normal contr01s(2 wom吼and 6 men，mean 63．36士8．70 years)noIle

had nelIrolo舀c or cardiac probkm such as diabetes，hypertension or peripheral VasculM
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disease．66 patients with cVD(15 women a玎d 51 men，mean 65 15士11．49 years)include(1

21 traIlsient ischernic attacks(TIA)and 45 cerebral infarct(cI)patients．

2．2 Study protocol

AU subjects were perf缸med出pyrid锄01e stress test 6rst Dipyridamole was 91Vell

intravenously at a dose of O．14 mg．kg一1血n一1 over 4 111in f0Uowedby adrnjnistTaLm。f
740 MBq 9咖Tc—ECD，then the brain SPECT scanning was perfornled after 30玎Ⅱn using

SIEMENS ORBITAL／ICON SPECT system．The SPECT heads were equipped with l。w—

en盯gy，hjgh res01ution，p盯allel couiInators．Si]【ty—four projections with a叽ima舀ng tlIne

of 30 sec per projection were obtained． 2 pixels thick cross—sections were reconstructe cl

as transaxia】，coronal and sagittal view by backprojection and use of a butterwoTth

矗her in 64×64 matri昱es．Blood Dressure、heart rate and EKG were r【∞n“ored in wlLolc

process．The baseline SPECT scan was perfj叮med 2—5 days after the dipyrid锄ole study

Both baseline and dipyridam01e SPECT scans were obta抽ed under siTnilar enVjr。nmelltaI

condition．

8 patients of the subjects w町e fouowed after clinical treatment(3—5 nlonths lat¨)

with CT and／or M砒，the brain SPECT imaging．

3 IMAGING ANAIjYSIS

3．1 Visual analysis

2 nuckar medical doctors bbnded to the patients’history qualitatively assessed

the SPECT images and CT scaIls Unjlatera】1esion was comp甜ed with池e radioactive

distributions of the syrnmet“c regions iIl contralateral heⅡⅡspheres；bilateral lesi。ns weI e

evaluated the ra出oactive distribution in comparison with the near relatively norIn础

br血． The dipyridam01e stress tests and baseline images were obserVed the changes of

the radioactive distribution siInllltaneous．Normal dipyTidamok stress test and baseline

images are symmetric in both heIIlispheres Compronlised CBF reserve is de铀ed as a

reduced perfhsjon jn one heI工lisphere or fbcal 10ca“on，and normal CBF reserve as椰l

increased focal perfusion抵er dipyridamok injection．

3．2 Relative quanthative analysis

Both sides of frontal，teⅡlporal，parietal and cerebeUa were clearIy showed iIl tlle

3 rd，7 th，and 1 l th transa】【ial plaIles．Both heⅡ1ispheres were divided into same volunle

ROIs ROIs were calclllated as gaI眦a counts per pixeI in aU ROIs． Tlle I血rror parl

of lesion iIl contralateral hemisph盯es or relatively normal re西on was taken私referring

area Method：(1)AI(asyⅡlmetric iIldex)=(average colInts per pixel in hypoperfuse(1

hemlsphere average counts pe‘pixel in norm越or relatively nomal heInisphere)／average
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count5 pe。pixel in normal or relatively normal hemi8Phere．A1 reflects changes of CBF

in both Iesion and normal hemjsphere before and after dipyridamoIe injection (2)uR

(upta_l【e ratio)=aⅣer89e counts per p讧el in ksion ROIs／average counts per pixel儿l

contralateral normal ROIs UR reflects changes of CBF before and after dipyridamoIe

injection．【1】The normal range of baseUne aIId stress test was 0 90 1．00 The lesio工1 was

deflned as UR<0．90．

4 RESUI卫S

4．1 The results of control group

There was no di雎rence of average counts between dipyridam01e test and baselin8

brain perfhsion image in both heInispheres of coInrol group(t=l 88，p>0 05)．The value

of UR of both heⅡ正spheres with stress test and rest image in control group was m。Te

than O．90，no(瑚^erence was found between them(t=2 15，p>0 05)．

4．2 Visual analysis

The results of dipyridamole bram perfusion test were divided into follr
types Type

A(27cases，4 TIA，23 cI)：The areas of primary lesions iIlcreased血size after injectloll

Type B(1l cases，8 TIA，3cI)：Areas of marked hypoperfusion appeared after injectl011

Type c(23 cases，6 TIA，17cI)：The lesions bec锄e reduced in size or disappeared after

iI巧ection(Fig．1)．Type D(5 cases，3 TIA，2 cI)：No difference was found i11 both baseline

and dipyridamok tests．

Fig·1 Type c：The lesions(1eft and right frontal)temporal)became reduced in sizc¨I

disappeared“ter injection
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4．3|Ihble 1 shows the results of the rehtive quantitatht analysis

l 80

Table 1 Tllc changes of AI and UR in four types with dipyridomole and baseline iIII cI即H 11

CVD uaticllt8

DPD Baseline p DPD Baseline —

NOTE：DPD=Djpynd枷oJe stre船test． The dates in brachts were t Compar刚wⅢJ

baseline tests，(1)p<0．05，(2)p<0，01

4．4 cross cerebelhr diaschisis(ccD)

CCD was found in 14 of 45 CI cases． 8 cases recovered after injection of dipyr

damole．

4．5 Follow up

8 of CI patients were fouowed up矾er treatments and were checl【ed 89ain nVe

cases of type A showed enlarged ischeIIlic areas in rest images after treatment，the Vahlc

of UR decreased． The lesions reduced in size and UR increased after treatment were

fotmd in tllree oftype C．

5 DISCUSSIoN

There is much jmportance to evaluate brajn vascIdaf feserve jIl patients wi￡h cere—

brovasclllar disease fbr e甜1y diagnosis，evaluation of emcacy 0f treatment and prog—

nosis TechIIiques，such as angiography，CT，MRJ and routine brain perfusion im“ge，

can not de鼬telv observe the br撕n circulation reserve The usefhlJless of evaluatiIl譬

cerebrovascular disease with acetazolandde stress brain ped’usion SPECT has been weⅡ

derrlonstration【2，3】As there is no iIljection agent of ACz in ollr country，we used dlpy—

d锄ole as an alterna上ive stress aEent to assess CBF reserve．

The resldts of type A with CI showed poor brain reserve in ische血c aTea It suggests

that the bra缸perfusion of the lesion and this heHⅡsphere is 10wer than that of baseline

level，the other possibiHty may be an intracra血d steal phenomenon that smfts How from

ischeInjc aTea or hemodynanlic de矗cient aTea to no瑚al areas．【4J h type B cases，the

br血perfhsion was kept norⅡ1al by compensated cerebrovasculaT dilation in rest state

Insidjous ischernja rni曲t be present in these areas，the vessels c011ld not be dilated even

with dipyrida】：nole． The CBF、张re norInal in type C for their relatiVely good Vessel
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reserve The good coⅡateral circlllation and vascul缸responsibmty can wel】compen satc

the low foc出IrIetabolism caused by ischeInja in basehne state The degree of ischemla

had no siglli趾ant chaIlges both jn visual analysis and in quanti矗cation aⅡalysis before

and after dypiradamole stress test jn type D．Whether it was a po。r Vascular resp01lsc

needs fhrtheT study．

TIA is an aura of cerebrd stroke，CT and MRI usual】y竹nd no abnornlalities(tlle

positive rate of cT卸d／or Mm is oILly 26 3％in。ur TIA gIoup)．The results sh()wP(I：

The brajn perfhsion reserve of type A is poor The detected rate increased(hom baselille

54％to 85％)in type B．The lesions improVed markedly or recoVered normaJ in oyI)e c

【t dernonstrates that transient cerebral artery occlusion or vascular spasm causes InosI

of these TIA attacked，they are risk fact。rs of stroke

CCD is mostIy found in patients with cerebral infarction[2】F0urteen cases of CCn

were found in 011r study，8 cased recovered after dipyridamole injec“。n．It suggests I IlaL

the cerebeUar b100d supply has not been damaged陋j

The symptoms，such as dizz血ess，nausea，and blush，were found in afteen cases，

no speciaI treatInents were tal【en． However it needs to careflllly monitor ECG，hloo(】

pressure a工1d heart rate．There were no severe compⅡcations in our study Dipyridanl01c

was contra indicated in patients with unsteady angina，acute muscle infarction，bro儿cjlliLl

asthma．and acute cerebral i工lfarctjon．
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