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Tc-99m-HMPAO Regional Cerebral Blood Flow SPECT
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Introduction

Cerebral rete mirabile (CRM) first reported by
Takeuchi and Shimizu (1957), is a cerebrovascular
disorder that manifests as occlusive lesion in carotid
arteries of both hemispheres and development of an
abnormal vascular network!~?.

*The study was supported by the research fund (1983)
of Catholic Medical Center,
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Therefore the measurement of regional cerebral
blood flow (rCBF) plays animportant role for the
assessment of cerebral hemodynamics®®.

Computerized tomographic (CT) findings of CRM
have been described in detail, but not all ischemic
areas of the brai.n are revealed.

Recently technetium-99m-hexamethyl-
propylenamine oxime (Tc¢-99m-HMPAQ) has been
introduced for measurement of rCBF. This agent

penetrates the blood brain barrier without
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redistribution”*?.

We reported our experience of the use of Tc-99
m-HMPAO rCBF SPECT in CRM. The aims of our
research were (1) to study cerebral arterial perfusion
changes and (2) to correlate perfusion changes and
CT findings. We also evaluated the effect of anas-
tomotic surgery in CRM patient with follow-up
Tc-99 m-HMPAO rCBF SPECT.

Materials and Method

Ten patients with CRM confirmed by cerebral
angiogram were evaluated by Tc-99m-HMPAO
rCBF SPECT and brain CT.

Four of them were examined before and after
external and internal carotid bypass surgery. There
were 3 men and 7 women with age ranging from 6 to
38 years. SPECT imaging was carried out with a
conventional rotating gamma camera and a dedica-
ted computer system within 30 minutes of intra-
venous injection of 20 mCi of Tc-99m-HMPAO.

Side-to-side difference in brain radioactivity was

studied by profile analysis of regions of interest.
Results

Clinical data of these 10 patients are summarized
in Table 1. Clinical symptoms were mainly head-
ache and motor disturbance such as hemiparesis. All
patients showed characteristic angiographic find-
ings of CRM (Fig. 1). The most frequent finding was
occlusion of the internal carotid artery at the level of
the supraclinoid portion.

In one patient with headache and vomiting, brain
CT was negative both before and after contrast
enhancement(Fig. 1). In the remaining 9 patients,
some abnormalities were found on brain CT. The
cardinal findings on brain CT were irregular lucent
foci, ventricular dilatation and cortical atrophy (Fig.
2).

In all patients, Tc-99m-HMPAO rCBF SPECT

Table 1. Summary of 10 Patients with Cerebral Rete
Mirabile
Case ég:/ Clinical Manifestations
24[F Left hemiparesis for 5 days.
2 18/F Intermittent headache for 12 days.
3 38/F Frontal headache, vomiting for 3
days.
4 7/M Left hemiparesis for 6 years.
5 20/F Headache and vomiting for 1 years.
6 31/F Left hemiparesis for 4 days,
7 6/M Right hemiparesis for 4 days.
8 16/F Right hemiparesis and dysphasia for
6 years.
18/F Headeche and dysphasia for 5 days.
10 38/M Headeche and dysphasia for 1 day.

showed decreased rCBF in the lesional area which
was much larger than that of brain CT (Fig. 2 and 3).
Five patients (50 %) exhibited inhomogeneous
decrease in rCBF in the lesional area on Tc-99m-
HMPAO rCBF SPECT (Fig. 3 and 4). In 3 patients
Tc-99m-HMPAO rCBF SPECT demonsrated
definite ischemic area which was missed by brain
CT. After bypass surgery, Tc-99m-HMPAO rCBF
SPECT showed increase in rCBF (Fig. 3 and 4).

Discussion

CRM is a well-known cerebrovascular occlusive
disorder of unknown etiology. Incidence is high in
childhood and adolescence. Bilateral involvement is
a characteristic phenomenon of childhood CRM,
whereas adult CRM is usually unilateral®*.

Brain CT, MRI and rCBF SPECT have been used
but the definitive diagnosis of CRM depends primar-
ily on the cerebral angiography®.

The typical angiographic findings consist of
marked stenosis or occlusion of the jpternal
carotid artery, abnormal vasauiar netwrks at the

base of the brain and multiple leptomeningeal

and transdural external and

internal carotid

anastomoses>>%,
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Fig. 1. Brain CT after enhancement showing no abnormality (a). Right common carotid
angiogram showing nearly complete obstruction at the level of supraclinoid portion of
right ICA with abnormal vascular networks at the base of the brain, multiple leptome-
ningeal anastomoses fed by PCA .and dilatation of ECA {b). Tc-99m-HMPAO brain
SPECT showing homogeneous!y decreased uptake in right parietotemporal area (¢ & d).

Fig. 2. Postinfusion brain CT dhowing an irregular low density area in left frontal lobe with m.ild
dilatation of ventricle (a). Tc-99m-HMPAO brain SPECT showing homogeneous perfusion
defect involving right parietal and left parietooccipital lobe (b).
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Fig. 3. Brain CT showing a large intracerebral hematoma in left temporal lobe (a). T¢-99m-HMPAO

brain SPECT showing inhomogeneous perfusion defect involving parietotemporal lobe (b &c).
Follow-up Tc-99m-HMPAO brain SPECT after bypass surgery showing slight improvement
of perfusion (d).

Fig. 4. Brain CT before and after enhancement showing a large low density area with marked enhancement in left
occipital lobe, but normal finding on right {a & b). Preoperative Tc-99m-HMPAO brain SPECT showing
inhomogeneous perfusion defectin left parietooccipital lobe and homogeneous perfusion defect in right
occipital lobe (¢ & d), Follow-up brain SPECT after right side bypass surgery showing moderate improve-
ment of perfusion in right occipital lobe {e & f).
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Brain CT of CRM may show characteristic
changes including 1) cortical atrophy, often most
severe in the frontal lobe, 2) ventricular dilatation,
3) irregular bilateral and multiple low density foci in
the cortex and subcortical white matter, 4) occa-
sional contrast enharnicement and 5) intracranial
hemorrhage??.

CT does not reveal functional change or arterial
perfusion of the brain. Tc-9m-HMPAO rCBF
SPECT revealed not only the infarcted area but also
the ischemic area in the brain and proved to be
superior to brain CT in demonstrating the affected
area in the brain and proved to be superior to brain
CT in demonstrating the affected area of CRM:2,
All cases showed much larger ischemic area in Tc-99
m-HMPAO rCBF SPECT than in CT. As compared
with other ischemic cerebrovascular disorders, CRM
showed inhomogeneous activity due probably to
collaterals. Tc-99 m-HMPAO rCBF SPECT is useful
to evaluate the extent of ischemic area of the brain,

to plan the anastomotic surgery and to follow-up the
course of CRM.
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