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Fig. 1 Typical arrangements of gamma camera equipped with a parallel hole collimator
and with a slant hole collimator in the lateral view (A) and Townes view (B).
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Fig. 2 Cross-section of the slant hole collimator and
crystal assembly, Rg; geometrical resolution
a; hole length, b; source—collimator distance,
c; scintillator—collimator distance, d; diameter
of hole, t; septum thickness.
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Table 1 Characteristics of the slant hole collimator

Calculated Designed
optimum values  values

Material lead lead
Number of holes — 1,200
Diameter of hole; d (mm) 7.62 7.6
Septum thickness; t (mm) 1.44 1.5
Hole length; a (mm) 20.72 19.9
Geometrical efficiency; g 7.68x10% 8.08x 103
System sensitivity (cpm/uCi) 6,035 6,368
Geometrical resolution (mm) 48.3 49.6
System resolution (mm) 48.4 49.7
Degree of slant (deg) 30.0 30.0
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Fig. 3 System block diagram of rCBF measurement with a gamma camera and the
slant hole collimator.
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Fig. 4 a. The variation of the full width at half-maximum of the resolution curve with
distance from the collimator surface in air.
b. The degree of count loss measured at various count rates.
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Fig. 5 a. ROI setting of the cerebral hemisphere in the lateral view.
b. Regional ROI setting.
c. Head clearance curves in some of the regional ROlIs.
d. rCBF value (F1) was displayed in each ROI as the height of the column with
the bar representing the hemispheric mean CBF.
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1183945 15:;4 / Fig. 6 Means and standard deviations 91‘ regional
- - peak counts rate (count/5 sec) after intravenous
injection of 10 mCi of Xe-133 measured with

~—— slant hole collimator in 15 cases.
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Summary

Development of High Sensitivity Slant Hole Collimator for
Measurement of rCBF by Intravenous Xe-133 Injection

Yukio NAKAMURA*, Hideki ETANI*, Masaichi NAKAMURA**,
Yoshimi KusuMi*, Hideshi OHMORI*, Yoshinari ISAKA*,
Akira UEHARA*, Kazufumi KiMURA*, Kiyoshi KOIKE***,

Masatoshi TAGUCHI*** and Takatoshi MARUYAMA***

*Central Clinic of Radiology,
**First Department of Internal Medicine, Osaka University Medical School
***Hitachi Medical Co.

The major disadvantage of the gamma camera
in the non-invasive measurement of regional cere-
bral blood flow (rCBF) with the Xe-133 washout
method is the inaccurracy of the calculated values,
mainly due to the low count rate, that limits the
clinical usefulness.

A few studies, including ours, have been reported
to design a high sensitivity parallel hole collimator
for this purpose. But with these parallel hole colli-
mators, considerable space is needed between
the collimator surface and the patient’s head due
to the air mask in the anterior view and to his
shoulder in the lateral view, that results in de-
creases of the sensitivity and the resolution. The
newly developed high sensitivity collimator, in this
report, was designed as a slant hole type, which
permitted closer approach to the patient’s head
and better results were obtained.

It has 1,200 holes of 7.6 mm in diameter, 20 mm
length, 15 mm septal thickness and 30 degree of
the slant angle. The count rate with the collimator

was 9,700 cps for 100 pCi of Xe-133, which was
17 times more sensitive than that of the ordinary
high sensitivity low energy collimator supplied by
the manufacturer. The values of FWHM for the
collimator were 20 mm at collimator surface, and
35 mm at 5 cm distance from the surface in air.

In 15 cases with intravenous slow injection of
10 mCi of Xe-133, peak counts were 128,353+
3,496 counts/5 sec (Mean+SD) in the hemisphere,
and 1,0464292 to 1,745+546 counts/S sec
(Mean+SD) in the 20%x20 mm regional ROlIs,
respectively. From these results, it is suggested
that the newly developed high sensitivity slant
hole collimator has sufficient sensitivity and resolu-
tion and might be widely available for the non-
invasive measurement of rCBF with a gamma
camera system.

Key words: Non-invasive rCBF measurement,
High sensitivity slant hole collimator, Gamma
camera, Xe-133 intravenous injection method.
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