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Study on the Field Size Factor (2nd Report)
By

Kazuo Tanikawa
Department of Radiology, Kyoto Prefectural University of Medicine, Kyoto, Japan.
(Director: Prof. H. Kaneda)

In the previous experiment, biological reaction of skin in a small irradiated
field was close relation to the marginal length : the longer marginal surface produces
the less biological effect than the shorter one does in the irradiated field.

In this experiment, two lead plates, a round lead plate of 2 cm? and a star shaped
lead plate in the same space which have 3.7 times of the round marginal length,
were placed in the center of irradiated field of rabbit’s ears.

The covered parts of the skins were compaired of macroscopically and microscopic-
ally at various stages of the irradiated parts which were exposed to single dose of
5,000 r, 7,000, 9000 r and 11,000;r.

The result of this experiment showed that the 3.7 star shaped covered part of
the skin was less damaged than the round covered part of the skin was.

From these experiments, author have believed that marginal factor performes
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a great part of the irradiated field size factor in a small irradiated area.
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Table 1. Macroscopical findings of skins covered with lead plates.

Shape of Marginal

S e 5,000 r 7,000 9,000t 11,000 T
Round. 1 - o -+ | “+-~4
Star shaped 3.7 — 4= -+ H~4t

(—) : No erythema of the skin
() : Slight erythema of the skin

() : Apparent erythema of the skin
() : Intense erythema of the skin
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Fig. 1 Irradiated part of skin at the first stage.
(11,000r) At this stage, dermatitis and exco-
riation on some part of the skin were obser-
ved. H.E.-stain (](Jxl{})

Fig. 2 Irradiated part of skin at the second
stage. (11,000r) In the upper part of the
skin, necrosis was observed but the derm
was fairly well preserved. H.E.-stain (10x
10)

975

Fig. 3 Irradiated part of skin at the third
stage. (11,000r) This stage showed the high-
est damage of the three. Structure of the
skin was not observed. Necrosis led to cati-
lage of the ear. H.E.-stain (10x10)
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Fig. 4 Covered part of skin with the round
lead plate at the first stage. (11,000r) Some
small veins were expanded. H.E.-stain (10 10)

Fig. 5 Covered part of skin with round lead
plate at the second stage. (11,000r) Expanded
arteries and veins were observed and in some
of them occluded with hyalin-like substances.
H.E.-stain (10x10)
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Fig. 6 Covered part of skin with round lead
plate at the second stage. (9,000r) Hyperke-
ratosis and basal cells which had a few chro-
matin in the nuclei of the epidermis were
notaple. H.E.-stain (10~< 40)
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Fig. 7 Covered part of skin with 3.7 star sha-
ped lead plate at the second stage. (9,000r)
Hair follicles were still fairly preserved. But
some of the nuclei were of pyknosis and kept
few chromatin. H.E.-stain (10x40)
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Fig. 8 Covered part of skin with 3.7 star sha-
ped lead plate at the first stage. (11,000r)
Cells in the epidermis showed severe degene-
ration; a small quantity of chromatin in the
nuclei, pyknosis, swelling and vacuclaticn. H.
E.-stain (wxw)
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Fig. 9 Covered part of skin with 3.7 star sha-
ped lead plate at the second stage. (11,000r)
Veins were more obviously expanded and
many leucocytes and lymphocytes invasieved
into the derm. H.E.-stain (IDXIO)

Fig. 10 (,overewd part of skm with 3.7 star sha-
ped lead plate at the second stage, (11,000r)
In the epidermis, swelled, polynuclear and
giant nuclear cells were observed. The arran-
gement of the cells was greatly disturbed. H
E.-strain (10x10)

Fig. 11 Covered part of skin with 3.7 star sha-
ped lead plate at the third stage. (11,000r)
Tne epidermis was cospicuously thickened
but sebaceous glands were remained fairly
well, H-E.-stain (10x10)
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Fig. 12 Covered part of skin with 3.7 star sha.
ped lead plate at the third stage. (11,000r)
Abnormally expanded veins and bleeding in
the derm were observed. H.E.-stain (10x10)
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Fig. 13 Covered part sf skin with 3.7 star sha-
ped lead plate at the third stage. (11,000r)
Hair follicles were remarkably destroyed and
both sheaths of which chromatin were mar-
kedly reduced were separated. H.E.-strain(10
x10)
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