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Studies on Whole-Body Counter (1)

A New Technique for Uniform Respense with Two-crystal
Scanning Method
Shunzo Okajima and Toshiyuki Norimura

Department of Radiation Biophysics, Atomic Disease Institute, Nagasaki University School
of Medicine, Nagasaki
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A low level whole-body counter was installed at Nagasaki University School of Medicine. Through
major efforts described hereafter, the background radiation was reduced to a very low level and a rea-
sonably uniform response was obtained. This installation is used for measurement of body burdens of
natural and artificial radionuclides in humans.

Inside dimensions of the room are 260(L) x 140(W) x 210(H) cm with 20 cm thick iron walls. The
inner surfaces are lined with 3 mm lead and 3 mm Lucite plate to reduce background count in the
low-energy region.

The patient is measured mainly on a strectcher with a pair of 8" ¢ x 4” Nal (TT)scintillation crystals.
Output signals from the crystals are analyzed in a 400-channel pulse height analyzer. The spectrometric
resolution (in vive) is 6.29, in 40K and 9.59%, in 137Cs,

To obtain a reasonably uniform response, following methods are used: (1) Double track scanning
method is used to obtain a uniform response even when radionuclides are far from the central axis. A
pair of detectors above and below the patient passes down one side and returns on the other, with a distance
of 20-25 cm between paths.  (2) Scanning speed control; the scanning speed is controlled by a program
previously prepared to obtain uniform response even if radionuclides are in extreme parts of the body,
for example, head or feet. 'When radionuclides are absorbed in a particular organ and the counting
rate increases considerably, scanning speed automatically decreases according to dead time percentage
and the dead time loss is corrected.  (3) Geometrical mean value is recorded by using two log-rate meters.
It is possible to improve the variation of sensitivity when radionuclides are at variable depths from the
surface. These techniques gave more accurate measurements than the conventional single scan-
ning method.
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Fig. 1 Cross-sectional view of the monitoring room and arrangement of the two-crystal scan geometry
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Fig. 2 Block diagram of the electronic equipment

Fig. 3 Interior of the monitoring room
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Table 1 Characteristics of Whole-Body Counter

Spectrometric i ) ‘ Cotribution
%" resolution Il;l:gﬁfal :i Energy band Net lii(le:“ from
E (in vivo) | (in vive) | ground g Lower | Upper | Band ;?:,ﬁd rate R 127Cs
S WK Wigs - (0.1-2 MeV| = limit | limit width (cpm) (cpm/ | (epm | (cpm
& (%) (%) (cpm) S | (MeV) | (MeV) | (MeV) PO | TuCiy* | fgk) | /uCi)
YK | 1.35 1.57 0.22 53.8 0.94% = 0
a 6.2 9.5 1478.0 b 153
B¥ICs | 0.57 0.75 0.18 | 149.8 ‘<10t 0.32 —

* For all K readings, the units are cpm/gK

a. Stretcher method
b. Without phantom
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