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Clinical Application of SPECT and PET in CerebroVascular Disease

Young-Shin Ra M.D., Ph.D.
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Abstract

Single photon emission computed tomography(SPECT) and positron emission tomography(PET) are modern
imaging techniques that allow for both qualitative and quantitative assessment of hemodynamic changes in
cerebrovascular diseases. SPECT has been becoming an indispensable method to investigate regional
cerebral blood flow because equipment and isotope are easily available in most general hospitals.
Acetazolamide stress SPECT has also been proved to be useful to evaluate the cerebrovascular reserve
of occlusive cerebrovascular diseases and to select surgical candidate. PET has gained wide spread clinical
use in the evaluation of the hemodynamic and metabolic consequences of extracranial or intracranial arterial
obstructive disease despite its complexity and limited availability. PET has been established as an invaluable
tool in the pathophysilogy investigation of acute ischemic stroke. The potentials, limitations, and clinical
applications of SPECT and PET in various cerebrovascular diseases will be discussed in this article with
reviews of literatures. (Korean J Nucl Med 2003;37:1-12)
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Hemodynamic study using SPECT with T¢c-99m ECD

(A) Preop. study

Baseline
SPECT

Acetazolamide
SPECT

(B) Postop. study
Baseline
SPECT

Acetazolamide
SPECT

Fig.1. (A) Moyamoya disease with left internal carotid artery obstruction

showed markedly decreased

cerebrovascular reserve by

acetazolamide stress SPECT at left anterior and middle cerebral
artery territories preoperatively. (B) Postoperative SPECT image
showed improved cerebrovascular reserve 1.5 yr after revascula-

rization surgery.
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712 v AAe A% Eslch

=&l wha) F oF 1/39] xfellA] 5-184]7F ol
2y ddo] oA AEEE vt Gk
ol& %7] I3f(early hyperperfusion)etal s},
oluf HE F AE9] ALolLA] AT} REEH L
2 sl A4 CMRO} Al Z7)sA "k
£3 OBFE A Zhaste] ¥EF7) il de
g oo FHEI3MHES JEE dHsrh

27] SRFE Holt Re)E Fo BY CTo
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Al BAAQ HzAo EEH ol &7] Al
Fr(early reperfusion)7} FEAHIA= 2l A W
oA 37t AL B2 o] Fo] ® +E ST H
oJFu}*Y

&4 S F(penumbra) @] A7 222 =Y
X189 F¥ oldo] Hch Table 1. o|A9 o]
penumbraol) A= CBF7} AAX[ 2] 20-40%7FA] 74
slaL, OEF+= 0.80]4 0.2 AlslA] Z=7}k5]lo] CMRO,
© 7 ZasiA gl Penumbrats ¥ E w4 9
A7k o] HARE 738- 50% olite] ghalell A 3
b 24A17F At Folle 25% FEoA AR
o' oj2i8t W3h= penumbra®) 2z o] 3ol A
3 o}t IEE shsshhe AS Hoerh
penumbracilA] ¥7g Mo g ZePsw] CBF7} fA|5
= dE B8l CMRO,9 Z+4E xellsby OEF
7h ol F2 FRolA] vl U X2 FAs] H
ojAA Ak e} ofejdl penumbra o ¥ 232

of otslsh RAelA Spe ASE GlolAl 2
£ ARIRel} Sl 9% ARAE e 2
ol mebal Febd 4 ekFig 2).

F4 3158 BAellA HLFAN AAS A
Holz AL 51847k ool A A}
PET®) &7d%h X 2AsH: 438 dugE By
B2 o] ATl PETS] 3744 47g Releh
Al 19 914 9 LA BEAL A
DR A9, A 282 97 elAE penumbrad:
Hol3L AL glovh ARelAR WARE A
A 3% CMRO7E B Aol AlgH FSAel4T
QA Aekslo] QI THFhyperperfusion)$] 7
2 2Rl Al 199 PSS B FEE
Hol o} 25% ofeld] SAGE HolALt A%k ¥
Aoz A delort Al 339 $AEL
TR 2 3] BE]o] of 75%0]4ke] 3 EBAGE Y]
o B4 938 849 AFASAARA PETE

Table 1. The four stages of hemodynamic impairment of PET study in cerebral ischemic disorders

Stages CPF" (%) CBF OEF CMRO2
Autoregulation 60-100 N N
Oligemia ©40-60 l 1 N
Ischemic penumbra 20-40 Ll () )
frreversible damage <20 VNS Variable v

*= Percentage of baseline (approximate ranges). CPP=Cerebral perfusion pressure, CBV=cerebral blood volume, CBF=
cerebral blood flow, OEF=oxygen extraction fraction, CMRQOz=cerebral metabolic rate of oxygen, N=normal, arrows indicate

direction and degree of change.

Fig. 2. Patients with left internal carotid occlusion presented with multiple white matter infarct(arrows) at T2 MRI.
PET image of this cerebral ischemia at subacute stage showed reduced CBF and increased OEF at the
penumbra of the affected hemisphere. This patient improved from aphasia- eventually
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