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Fig. 1 Mean hemispheric cerebral blood flow (CBF), oxygen comsumption rate
(CMROg), and oxygen extraction fraction (OEF) of the internal carotid (IC)
territory in each group. Values are Mean+SD.

affected side
contralateral side
normal volunteer
number of subjects

Zooe Quwy

Unilateral IC or main trunk of the middle cerebral artery (MCA) occlusion.
Unilateral IC or MCA severe stenosis.
Bilateral IC or MCA occlusion or severe stenosis.

*p<0.05, **p<0.01, as compared with normal values
Ap<0.05, A Ap<0.01, as compared between bilateral hemispheres
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Fig. 2 Regional CBF, CMRO: and OEF in the normodensity area on X-ray CT with the
lowest perfusion of each group.
— and ] of each column show mean and SD.
@ affected side
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Fig. 3 Relationship between mean CBF and CMRO: of each affected hemisphere. There
is no significant correlation (r=0.23). Three cases encircled by the broken line
show inappropriately reduced CBF, relatively preserving CMRO2 (Two closed
squares indicated by a dotted circle represent both of the hemispheres of the same
case.). When these three cases are avoided, there is a significant correlation
represented by the dotted regression lines. (r=0.56, p<0.01)

]: normal range of each value
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Fig. 4 Relationship between mean hemispheric vascular trasit time given by CBV/CBF
and OEF. There is a significant correlation between vascular transit time and
OEF (r=0.62, p<0.01). Three cases encircled by dotted rings are the same cases
as shown in Fig. 3 indicated by the same fashion.
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Summary

Studies on Cerebral Blood Flow and Oxygen Metabolism in Patients
with Chronically Obstructive Carotid Disease, Using Positron
Emission Tomography (PET)

—In Consideration of the Indication for EC/IC Bypass Surgery—

Shuichi HicaNo, Kazuo UEMURA, Atsushi INUGAMI, Fumio SHISHIDO,
Noriaki ToMURA, Hideaki Funta, Toushi ABE and Iwao KANNO

Department of Radiology and Nuclear Medicine, Research Institute for Brain and Blood Vessels-Akita

Recently a negative result was reported by inter-
national co-operative study on EC/IC bypass
surgery, but some favorable reports for this sur-
gery have still been reported from the standpoint
of cerebral circulation and metabolism. To analyze
this disappointing result for the surgery, twenty-
eight patients with a chronic occlusion or a severe
stenosis of the internal carotid artery or the hori-
zontal portion of the middle cerebral artery, and
without a massive low density area on CT were
studied using PET and the 150-steady-state tech-
nique. With this method, cerebral blood flow
(CBF), oxygen consumption rate (CMRO32), oxy-
gen extraction fraction (OEF) and cerebral blood
volume (CBV) were obtained in the normodensity
brain on CT.

In most patients, CBF and CMRO: in the
carotid territories were diffusely decreased not only
in the hemisphere perfused by the diseased artery,
but also in the contralateral one. CBF and CMRO2
of the least perfusion tissue in the affected hemi-
spheres were considerably reduced, but mostly
were not less than the levels of ischemic thresholds

causing tissue necrosis. Only 3 of 28 patients
revealed critically decreased CBF with relatively
preserving CMRO: by increased OEF. There was
a linear correlation between vascular transit time
(CBV/CBF ratio) and OEF. Longest vascular
transit times were found in 2 of the 3 patients with
increased OEF mentioned above.

The coupled decrease of CBF and CMRO: in
the carotid arterial distribution suggests that the
structurally normal tissue perfused by diseased
artery would have been damaged to some degree
by chronically decreased CBF. The prolonged
vascular transit time might cause increased risk
for thrombosis and so on. In order to obtein suc-
cessful results from the EC/IC bypass surgery, we
should choose patients maintaining CMRO2 by
significant increase of OEF and/or with prolonged
vascular transit time. In this view, only 2-3 pa-
tients of the 28 subjects (7-11%) should be in-
dicated for the surgery.

Key words: Obstructive carotid disease, EC/IC
bypass, Positron emission tomography, Cerebral
ischemia, Cerebral blood flow.
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