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Studies on the Computer Processing of the Radioisotope Images
Part 2. Functional Imaging of Various Organs Using Scintillation
Camera and Computer
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In order to make the so-called ““functional image” of various organs, a scinticamera has been
used together with a data processing system aided by a computer.

Alfter introducing approximately 5 mCi saline dissolved of 1*¥Xe as a bolus into the entrance of the
target organs such as brain, kidney and lung, the washout process of the tracer by the blood flow, or
the ventilation was measured by a scinticamera.

Signals from the scinticamera were accumulated in 1600 word memory via dual AD converter in
a form of digitized matrix of 40 40, and transferred sequentially onto the magnetic tape recorder to be
analyzed by the digital computer. Using a sequence of these digitized frames, washout rate constants
were calculated either by the initial slope (IS) method or by the height over area (H/A) method proposed
by Zierler which represent regional blood flow per unit mass of tissue in the kidney and the brain or
ventilation rate in the lung at every elemental grid. The former was accomplished by applying the least
square fitting for the initial part of washout curves and the latter was performed by dividing the initial
height by the area helow the washout curves.

The computer program comprises followings; the data reading, smoothing to reduce the random
fluctuation of the image data, determination of the organ contour, calculation for the various presentation

including the functional image, and the image display by symbols with 9 to 11 levels for 80 40 array.
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The H/A method was superior to the IS method, since the counts in the each region was not sufficient

to obtain the initial slope, especially in the kidney and the lung studies. However, data obtained by

the H/A method usually demonstrated underestimated values due to the background comprised in the

area below the curves. In order to eliminate this factor the background were subtracted from the original

data before the calculation.

From the patho-physiological stand point of view, it was considered that the functional image was

a successful method in demonstrating simultaneously combining the two important informations, that

is function and structure of the organs,
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Fig. 2. Schematic block diagram of detecting and
processing system of data.
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