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Studies on the Area Scanning with 1-125
By

Takekuni KASUGA, M.D.
Department of Radiology, Chiba University School of Medicine, Chiba, Japan
(Director: Prof. Hirotake Kakehi)

The distinct visualization of an organ or a tissue by the radioistope scanning is one
of the most important factors in making a diagnosis. However, it seems difficult to have
sharp contours of and organ or a tissue by using I-131 as a radioisotope source, because
‘the influence of ¢ rays will make the resolution worse. One of the most imporant factors
influencing the resolution is the energy of ¢ rays from a nuclide. In general, the higher

. 'the energy of ¢ rays, the worse the resolution. The main energy peak of ¢ rays of I-131
is 364 KeV and it is not low enough. '

This report aims to do experiments with I-125, which emitts lower energy radiations,
such as 27.4 KeV X-ray and 35.4 KeV v ray. We tried to scan the thyroid gland and liver
‘with I-125 to see how the contours of these organs will be improved compared with I-131.

The scanner used is equiped with a honey cone collimator of 19 holes and focused at
5em, a 2x 2¢ Nal crystal and a medical spectrometer. Scannings are experimenally
performed on many water phantoms, each containing 20 to 500 xc 1-125 and I-131, shaping
various sized thyroid glands and livers and embeding various sized tumors in them. The
.differential counting measurements were used in all experiments.

When I-125 is used in the area scanning, the contours of the thyroid glands were
«clearly delineated, and the background was very low. Therefore it is usually in the I-125
thyroid scanning to get the accurate size of the thyroid gland and to find the cold nodules
-of the gland, compeared with I-131. These fine scannings are obtained by oral admini-
stration of about 50 pc of I-125 to the patients, except hypothyroidism. In case of hyper-
thyroidism, the thyroid scanning is possible administrating smaller dose of I-125. On the
other hand, it is difficult to measure the accurate throid 1-125 uptake, because of its low
-energy. If the thyroid uptake and the thyroid scanning are to be examined at the same
time, it is proper to give 10 zc of I-131 with I-125 to the patient. jy the differential
counting measurement, the precise thyroid uptake will be got. In this case, the influence
of the scattered radiations of I-131 to the scintigram with I-125 is little, and so the fine
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thyroid scanning is obtained.
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In the liver scanning, tumors in the shallow region of the liver are exactly fonud by
the used of I-125. However, it is almost impossible to find the deep seated tumors of the
liver by I-125 scanning. The deep seated tumors of the liver are well found by the use
of I-131. In the liver scanning, it is suitable to use I-125 at first and then scan again with
I-131 or Au-198. By this method more information of the changes in the liver will be got

than the scanning wit I-131 only.

As I-125 has no @ particles, the radiation exposure to the patient will always be less,

if I-125 is used in place of I-131 in the area scanning of various organs.
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Fig. 1 Diagram of the thyroid phantom I
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Fig. 2 Scannings of the thyroid phantoms I
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Fig, 3 Scannings of the thyroid phantoms II
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Fig. 4 Diagram of the thyroid phantom II
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Fig. 8 Diagram of the liver phantom I
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