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Abstract ln order to investigate thc changcs of rc卸un“cer(山ral blood How

(rcBF)in patients wich a。quired i11unlmode矗cicIlcy syndroIIles(AIDs)，99ⅢTc．E(1D

brain SPECT imagi“g was perfo皿1ed in 5 patients with AIDS an(1 16∽x aIld“斟
matched normal control8，and the rCBF percentages conlparcd to t11c ccrcbclluIll wcIt

calculated using a seIni—quaⅡtitativ8 processing software．HypoperfusioIls i11 tllc ngIn

aIld left在oⅡtaJ，temporal，porietal 10be，ba8al ganglid and left thalaInus were st，tm 1Il

1 patient with dementia．Hypoperfu8iom；iIl t}le ri曲t and 1eft frontal and tcmp。I。Ll
lobe were seen in 4 asymptornati。patieI瓶The rCBF iⅡthe right and left n 011Ⅲ，

temporal，porietallobe}b船al ga“glia and thalamus，front and pons wcrc decrea⋯l
signi矗caⅡtly i“patients with AIDS than those of the control subjec如(p<f)．¨I】5) If

is coⅡcluded that there exists redllced cortico—sllbcortical rCBF in AIDS I)atien拈

Keywords Acquired immuⅡode矗ciency syⅡdromes，Brain，Si“gl。phot()11 Pmi^s㈨I

compu‘ed tomograph¨99mTc-ECD
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1 INTRoDUCTIoN

ClinjcaUy，patients with ac(皿red jmmll玎ode矗ciency syndromes(AIDS)dementia

comple】【(ADc)deVelop progressive cognitive iⅡlpairment and motoT dysnmction．1】M。r-

phologic imaging．su出as CT。r MRI，is able to quantify m vivo structural c11a119eb

occurring in gray and whjte matter in severe patients with ADC【2j However，stTuc佃rd

abⅡormalities by using CT or Mm are often absent dⅢing the early stages of AIDS

Imag血g tedmiques，such as SPECT or PET，that evaluate for physiologic or biochemj

cal changes may be more sensitive for assessing the seve“ty ofbr出n injuTy than structuraJ

nellroimaging．Thjs越m of this study was to iIlvestigate the chaIlges of r89ional cerebraJ

blood丑ow(rcBF)iⅡpatients with AIDs usi】19 sPEcT

2 MATERIALS AND METHoDS

2．1 subjects

Five male patients between 31 and 37 years of age(mean 34 years)with AIDs were

included in the study The diagnosis of AIDS was made accordi“g to the criteTia of Lh。
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American centers for Disease Control(CDc)and based on the patients history’clinical

obserVati。n and laboratory data including HIV ser0109y
H The distribution of patlents

according to the stages of AIDS(cDc class访cation)was：5 in stage IV cognitive inlp ai卜

ment was rated，using a modification of the crite“a given by Navia e￡Ⅱf，一J as O(norm“

∞g血tjon)，l(m丑d attention出d舒cn or dimcuIty with f。rward plannjng)，2(moderace

attentional de矗cit and／or Injld memory loss，with ab山ty to perform activities of daily

living)，3(severe i工11p airment in mllltiple areas of cognition，precluding performallce。f

actiVities of da丑y liv血g)． CⅡnjcal characteristics of patients with AIDS are shown 1n

Table 1．

Fbr comPaTison with patients 99Ⅱ1Tc—ECD brain SPECT ima百ng，we had the results

of 16 sex and age matclled normal contTols between 21 and 48”ars of age(mecⅦ37

years)． chIlical exarnination djd not reVeal any neur0109ical disorders in a11y of tllose

heaIthy subjects

2．2 Brain SPECT imaging

The patients were placed in a supine position in a qlliet，djlnmed room with their

eyes closed After 5—10Ⅱdnutes the radiopharmaceutical 99mTc．ECD 740—925 MBq was

injected．The data acqllisition was started 30 mmutes later．1nla鼯data were acquired

using a two．head SPECT(Elscint APEx SPx HELIX，General Electric Medical Systems

usA)．By apply血g a step and shoot procedllre for every 6。，60 projections were taken 1n

25—30s per frame to a 128×128 matri】【．Fan_be眦Colhmators were emploved The raw

data were reconstructed in the computer workstation(Xpert，General Electric Me山c“

systems，usA)by the rnethod of矗ltered back projection，using a Henning疗1ters，and an

attenuation correction(1iIlear 0 11 cm一1 1 was perfbrmed．’工}ansverse，sagittal and coron出

shces were reconstructed．The SPECT images were qu“tatively evaluatedbv two nuclear

medjcine讪-ysiciaIIs bhnded to the ch工lical status of the patients．The rCBF percentage

compared to the cerebeUum were calculated using a se皿-quantitatiVe processlng software

(semj—Quan“ta“ve Brain floⅡowing sliciIlg，GeneraI Electric Medjc胡systems，usA j

2．3 Statistical analysis

Comparisons of mean Values between patients and normal contr01s subgroups were

performed usiTlg the student￡-test A p—value of 0．05 or 1ess was considered sigrLincant

3 RESUⅢ’S

The 99l“Tc．ECD SPECT images of 5 patients with AIDS showed changes in reglonal

brain perfusion(see Table 1) Fig 1 shows typical hypoperfusion pattern jn one patIent

with dementia Tabk 2 shaws the reslllts of senli—quantitative analysis of rCBF in pa“eIlts

with AIDS and no皿a1 subjects． The rCBF in the right and left frontal，temporal，

porietal lobe，basal ganglia and thalamus，front and p。ns were decreased sjgnmcan“y m

patients with AIDS than those of the control subjects(p<O 01)
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Fig．1 F0r a 37．year·old maⅡwith AIDs(IV)1 99mTc．EcD sPEcT im89e revems rogional

hypoperfusion in the bilateral frontal，parietal，temporal lobc a工ld the basal ganglia，decrcas{

“ptake in the left thala盯nls．

Table l CIinical data and abnormallty in SPECT hnage of patient8 with AIDS

1 M 31 Ⅳ Sexual cont扯t

2 M 37 Ⅳ Sexual contact

3 M 34 Ⅳ htnvenous

nrug use

4 M 36 Ⅳ IntraveⅡous

Ⅱrug“
5 M 34 IV htravenous

drug use

0

2

No Decre酗ed uDtake ill tlle b丑ate剐
front“lobe

Yes Brain Decreased uDtake in the bnatcral

atrophy fr。ntal，parietal，temporal lobe an·l

the ba8al ga“91ia，decre啪d“pt}Lkr 1II

the len“lalamus

No Decre柚ed 1lDtakc in thc biInterul

frontal and Darietal 10be

No — Decre勰ed uDtake in tI Le b11地、r}Ll
hontal and Dadetal lobc

No — Decreased untah in tlte b池crraJ
frontal and Darietal lobe
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Table 2 The re8ults of rCBF i“patlents with AIDS and norIlIal subiec如 fT士。

V¨l l 3

Group n Cerebellum Frontal

璺I堑2 11墅2 坚』! 墨f墅2 11墅!二]塑
AIDS 5 98．4士2 6 97．B±2．9 1．OO土0．05 52．6土3．8 48 3土2 6 l 00t(}06

Contr01 16 97．6士3．7 97．9±3 0 0 99士0 06 65．1士4．1 64 2土3 4 1(12士{}¨3

t．value 0．445 0．089 0 244 6．075(1) 9．548【1 J 3 642‘1)

——二习两——弋孺厂——面F——1而厂——厕犷———可r—

Group n TbmporaI B峙a王EangIi8

R(％) L(％) R／L Rf％) Lf％) R／L

AIDS 5 49．2士3．8 48．7士4 0 l Ol士0．03 61．0±9．B 58 8士8．1 】03土(1 08

Control 16 59．9士3．3 60．3士3．5 1．00曲04 75．9士6 0 74．8士5．9 1．u2±Il 116

“value 6．110《1) 6．2如11 J 0 56l 4．18811j 4．859{1
J

0 583

Group n Thalamus

二卫耍二二j互二二二卫[二坠!坐幽 !!型墅!
AIDS 5 60 4士2．5 59．6士3 1 1．02士0．07 44 4士6 1 30 4士5 9fl{

Control 16 74．9士6．2 75．4土6．6 0．09士0 04 61．3士8．6 49 1：1 2

t—value 5．032(1) 5．125(1) 0．978 4 053(1) 3 676⋯

f1)p<O．0l

4 DISCUSSIoN

In this study，hypoperfusions iIl the right and le盹frontal，temporal，p。rietallobe，

basal gangha卸d left thalamns were seen in l patient with dementia． Regional hyp。一

perfllsions in the ri曲t and kft frontal and t锄p∞a1 10be were seen in 4 asvmptomatlc

patients．The rCBF values in the right and Ien front al，tempor“，poTiet猷lobe、basaI

g姐91ia aIld thalaI眦s，盎ont and pons were decreased sig心cantly in patients wIth AlDs

th姐those of the control subjects(p<o．01)．These fiIIdmgs suggest thattheTe is reduced

cor“co-subcortical rCBF jn pa“e丑ts wjth AIDS．SPECT abnonna王itjes correspond with

the seVerity of dementia．The rCBF de矗dts may b8 apparent h early st49es of AIDS

when the patient is relatively asymptomatic and structural neuroimaging is negative

Our results are consistent with previous fhldings from SPECT with 123I—IMp aIld o。InTc—

HMPAO．15一叫Although the reason for the cortico．subcortic以re只ional hypoperfusion m

AIDS dementia co皿lplex is lI】1known，previous neuropathologic studjes reported neuronal

loss iIl various br出n r89ions in patients with AIDS dernentia complex．【9]HIV—associated
brain injury is hypothesized to reslllt not only from HIV-l viral proteiIls(gpl20 or Tat)
but also from secondary factors，such as cllemokines and cytok血es(tumor necr。si5 fact。r
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dpha，macrophage cllemotactic protein·1)，【lu’11 J these factors also may be responsible for

the alteration of cortico—subcortical rCBF nlture studies盯e needed to evaIuate the

relationships between these secondary fhctors a血d the de卫ree of rCBF alteratjons

It is ckar that SPECT may be of help in the e缸ly diagnosis of dementia，given thaL

rCBF SPECT ima百ng is more sensitive thaIl structural nellroimgiIlg in the detection

of cerebral abnormality in the deZenerative brain disease．However，mamy of the rCBF

Dattems encolIntered in dementia are conlmon to a number of d甜rerent disorders，and

it is lmclear whether SPECT is able to dif&rentiate between the various dementing

conditions Tbr ex锄ple，bilateral tempor叩arietal rCBF de丘cits are seen in Alzheimer’s

disease，Parkinson’s dise酗e，Lewy body dementia，AIDS dementia complex，nellrosyphibs
and vasclllar dementia．These observatioⅡs from SPECT indicate that certain Datterns

of rCBF abnormaⅡty are not specmc for any particlIlar disorder．Consequently，it H1ay

appe孤that the coⅡtribution SPECT can provide to the di＆rentiation of dementia is

very linlited 17J Ho、耽ver，these Unlitations can be overcome provided that SPECT imges
are interpreted in the light of nellropsychological evaluation，nellrological features and

stnlctuTal neuroima百ng．Fbr exampk，AIDS is diagnosed with HIV serological test
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