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At present, a rough detection in the distribution of radioisotopes in the human body is possible using
the radioisotope scanning procedure. This report deals with a simple method to measure the precise
dose and exact distribution of radiosiotopes in the body from outside, based on medium or high range
of radioactivity in clinical measurement.

Linear scanning is a method to measure body radioactivity as distributed along the longitudinal axis.
The conventional linear scanner has only one detector, and it performs the measurement only from one
side of the body, it can not give completely satisfactory results. Accordingly, detectors which are arranged
both above and below the bed at a certain distance, are used for the purpose of two directional measure-
ment. Two detectors give the respective values of activities and these values are averaged according to
the following method; the arithmetic mean and the geometric mean. In order to decide which is more
suitable for measuring the precise dose of radioisotopes in the body, several experiments were performed.
From the isoresponse curves in a body phantom, the geometric mean was revealed to be better in obtain-
ing a precise value. With the geometric mean, calculated values were almost identical when the
measurement were done in a sagital axis of a phantom. With the arithmetic mean, however, the calculat-
ed values of center of a phantom were only 509, as compared to surface value. In experiments using two
radioisotope sources, both means may possibly cause some errors. But the geometric mean caused less
errors than the arithmetic mean. In the human body, radioisotopes are supposed to be distributed with
some volume. Sources with the same radioactivity must be measured in same value. Values calculated
by the arithemtic mean tended to decrease gradually when source volume increased. However, with the
geometric mean this tendency was not so remarkable. From these fundamental experiments, it became
obvious that the geometric mean was more suitable for precise measurement.

For the purpose of application of the geometric mean to clinic] use, automatical calculating circuit
was necessary. Consequently, the automatical calculating circuit was devised, which consisted of two

bridge circuits and two servo mechanisms, and was applied for clnical purposes.
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On the thryoid iodine uptake measurement, this method was as good as the ordinary thyroid up-
take test which was generally used in many clinical hospitals. The application for whole body counting
of Hg-203, I-13] and Au-198, produced some errors which were caused by an irregularity in the lJOd.y.
thickness and distribution. However, these errors can be eliminated by application of some factors to
compensate for these irregularities. From these experiments it became apparent that the precise dose and
exact distribution of radioisotope can be measured by linear scanning with two detectors in the geometric

mean. In clinical practice, this measuring method may be applied for studying the metabolism of various

radioisotopes and internal radiation injuries, instead of the conventional linear scanner.
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Fig. 1 Linear scan curves of a patient after

oral adminisstraltion of I-131. -
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Fig. 2 Measuring system of the linear scanner.
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Fig. 11 Attenuation curves of nuclides in water.
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