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Nuclear Medicine for General Radiologists:
Clinical Application of Brain SPECT

Yasuo Kuwabara

Brain SPECT studies are used to evaluate the cerebral he-
modynamic changes in cerebrovascular diseases and other
neuro-psychiatric disorders. I-123 and Tc-99m labeled
radiopharmaceuticals widely used for brain perfusion SPECT
studies include 1-123 IMP, Tc-99m HMPAO, and Tc-99m
ECD. 1-123 IMP is suitable for the quantitative evaluation
of cerebral blood flow, while Te-99m HMPAO and Tc-99m
ECD have problems owing to the non-linearity between ce-
rebral radioactivity and cerebral blood flow. In addition, Tc-
99m ECD does not show cerebral blood flow in the subacute
phase of cerebral infarct or other conditions. Thus, it is im-
portant to consider the characteristics of radiopharmaceuticals
and the clinical aspect of brain lesions in the interpretation
of brain perfusion SPECT images. In this review, some useful
information on brain perfusion SPECT is presented mainly
as it relates to the cerebrovascular diseases.
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Table 1 Mechanisms of brain update
1. 13xe diffusion
2. 2Mmp diffusion &receptor binding
3. 9MTe-HMPAO chemical trapping

9mTc-ECD
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Fig. 1 Relationship between cerebral radioactivity and blood flow.
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Fig. 2 Tc-99m HMPAO SPECT shows severely decreased cerebral blood flow in the right MCA

territory. Diffusion MRI reveals high signal intensity in the right basal ganglia. CT shows a low

HFEEINTWBEY, 2HficBnT

density lesion (infarct)in the right frontal region and hasal ganglia.
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Subacute cerebral infarction

QO

OMTC-HMPAO #mTC-ECD

CBF CMROz

Fig. 3 Tc-99m HMPAO SPECT shows normal or slightly increased uptake in the left frontal
region, while Tc-99m ECD SPECT shows decreased uptake in the same region. O-15 PET
studies demonstrated normal or slightly increased cerebral blood flow (CBF)and decreased
oxygen consumption (CMRO)in this region.
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Fig. 4 1-123 IMP SPECT image in the early scan shows a the defect in the deep right frontal region,
while the delayed image shows increased uptake in this region. O-15 PET demonstrates luxury perfu-
sion (decreased oxygen extraction fraction, OEF)in the same region.
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Fig. 5 Acetazolamide response is negatively correlated with oxygen IMFEETT&H Y, crossed cerebellar diaschisis (CCD)
extraction fraction (OEF). The steal phenomenon is observed in areas with ELTELMBNTWAY. BIRHEC L 2RI

increased OEF.
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Fig.6 Tc-99m ECD SPECT shows slightly decreased uptake in the right cerebral hemisphere. Crossed cerebellar diaschisis is also observed
in the left cerebellum. Acetazolamide test demonstrated severely decreased perfusion resarve in the right cerebral hemisphere.
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Table 2 Pathological conditions in the area of decreased perfusion
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Matas test [Z-—~FEDRIEEFMipEEHEE TH LD, ThZF
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Normal Alzheimer's disease

w3 43
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v

Pick’s disease
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Fig. 7 Te-99m HMPAQ SPECT shows
decreased uptake in the bilateral temporo-
parietal region and posterior cingulate
gyrus in a patient with Alzheimer's dis-
ease, while it revealed decreased uptake
in the medial frontal region in a patient
with Pick's disease.
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epilepsy

g

ost-ictal
P B
g

99mTc-ECD

Fig. 8 Interictal Tc-99m ECD
SPECT shows decreased uptake in
the right cerebellum. However, no ab-
normality is observed in the cere-
brum. Post-ictal study demonstrates
widespread cerebral cortical depres-
sion except for the striatum, right
temporal, and left occipital regions.
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Table 3 C.V. of the relative and absolute values of CBF

cortical regions CBF ratio to cerebellar BF  R/L ratio of CBF
frontal 10% 7% 4%
temporal 9 6 5
parietal 13 9 7
occipital 11 7 5
striatum 11 12 9
thalamus 11 10 5
cerebral hemisphere 9 5 2
(n=5)
R IZPaCO; (2 & D K E {EB)T 555, ImmHg? EF I £ £ ®
I ; L

DE4-5%HMT 5. 7z, AN TIEAMAEDhypoxiall & V) ik
MFASEINT 5. Table 312 H 5 1281 2 BRINLGER &
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%, LRI THSBOEBHRK(C. V) THY, HMEDT
PEFHVNE Y, BB, O 2 {ERENER L BEOHR
DHEEZEZ NS,

Pk, BMIMASPECT DEEHRIZ- W THEH L7z, Wi
FAZ M oo CIHMEH S MBI OMERPEMBEIRTE
BREFEDERTH LR THBL LEL LN,
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