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Studies of Field Size Factor (1st Report)
By

Kazuo Tanikawa
Department of Radiology, Kyoto Prefectural Medical College
(Director: Professor H. Kaneda)

In order to ascertain the influence of marginal effects, one of the field size factors,
the following experiments were undertaken: the skin of a rabbit’s ears and the skin
on a patient’s thigh were irradiated in particural patterns which had the same area
but with different marginal surfaces. The area used in each case was 2cm? and their
ratios of marginal surface were as follows.

Shape Marginal Ratio
Round shaped area 1
Rectangular area 1.8
Star shaped area (1) 2.6 (henthforth referred to
as 2.6 star)
(2) 3.7 (henthforth referred to
as 3.7 star)
(3) 7.2 (henthforth referred to
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as 7.2 star)

The experiments were performed on each respective area which had been given
a single dose of 5,000r, 7,000r, 9,000r, 13,000r and 15,000r but on the skin of the
patients thigh, 1,500r only was used. The results in the former were estimated by
histological change, in the latter by the appearance and the degree of erythema and
pigmentation besides the histological examination of 2 cases.

Little differences of the skin reactions among round, rectangular, and 2.6 star area
have been observed. In the case of the 3.7 star, the macroscopical appearances were
similar to the other fields except the 7.2 star, but histologically significant differences
were observed.

On using the 7.2 star, both the macroscopical and histological changes were much
smaller than those of the other fields. (see table 2, 3, 4, 5 and 6)

From these findings, it was assumed that toxic substances delivered within the
irradiated area were so diffusible that the longer the marginal surfaces were, the
easier the diffusion occured ; therefore the skin reactions were less than that would
be produced with a given dose in an area of shorter marginal surface.
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