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Regional Selectivity on Regional Cerebral Blood Flow Study with Xenon-133 Clearance Method.

Kazuo Uemura, Koichi Yamaguchi and Hiroshi Takahashi

Division of Radiology, Research Institute of Brain and Blood Vessels, Akita Japan

The regional selectivity of the detector for rCBF measurement was examined.

1. Materials and methods.

Six channel detector and water phantom with skull plate were used for examination of the regional
selectivity measurement (Fig. 2). Six channel detector consisted of 6 scintillation counters with 17 % 1/
Nal crystals collomated by 10.7 cm long and 3.0 em 1.D. lead collimators (Fig. 1).

All measurements were carried out with 81 KeV photopeak, 31 KeV photopeak and spectrum of 28
KeV over. Y

In order to measure the each counts of various source position, a small source of 1¥¥Xe (10 mm x 2
mm) was moved in the water phantom under the detector.

Optical visual field of the collimator was called as “Taget area’, which was water block inside the opti-
cal visual field inside the truncated cone through the center of the surface of the crystla and through the
opening of the collimator (Fig. 2).

The calculation method of count rate distribution in the volume source was shown on Fig. 3. This
was similar to the integral dose calculation method in radiation therapy.

2. Results.

a) The isoresponse curves in water of each selected energy spectrum were shown in Fig, 4.

b) The depth response curves in water were showed on Fig. 5. Half value layer- in water were 4.7
cm with 81 KeV + 10%, 2.1 cm with 31 KeV + 10% and 3.9 cm with both photopeaks.

c) The regional selectivity at each depth was indicated on Fig. 7. It was expressed by the ratio of
counts from taget arez to total counts. At superficial layer, the ratio was 789, with 81 KeV, with 31
KeV and 689, with both photopeaks. At 6 cm in depth, it was 68% with 81 KeV, 58%, with 31 KeV
and 55%, with both photopeaks.

d) Fig. 7 showed the ratio of the counts from the taget area and outside the taget area at various depth
to the total counts, where total counts was indicated as 1009,.

At superficial layer, 16%, of total counts came from the taget area and 4.59%, was from outside the taget

area (scattered radiation) with 81 KeV, and 15.49, was from the taget area and 7.1 9% was outside the taget
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area with both photopeaks measurement. At 6 cm deep layer, with 81 KeV photopeak 5.4%, was from the
taget area and 2.6 was from outside the taget area, on the other hand with both photopeaks 4.12/, came

from the taget area and 3.19, was scattered radiation.

e) The regional selectivity of the detector at the hemisphere was shown on Fig. 8. It was indicated

by the ratio of the counts from the taget volume and the all counts from the phantom. These were about
67.49%, for 31 KeV, 72.6% for 81 KeV and 60.1%, for both photopeaks.
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