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Study on skin reaction (mainly human body)
by external Beta radiation.

By

Takashi Hiroishi
Department of Radiology, Yokohama University School of Medicine
(Director: Prof. A. Tsuya)

Using various Sr®-Y¥® Beta-ray sources, (plane sources-35.4~591 uc/cm? and strong
applicator-approximately 14300 uc/cm?) contact irradiations were given on the skin -
surface of mainly human bodies and rabbits and studied on many items (skin reaction,
time factor, depth effect etc) of external radiation.

1) Single irradiations of from 30 to 5100 uch/cm? were given on the human skin.
Skin reactions were classified in 3 levels (weak-1 and 2 types, moderate and severe-1~5
types) according to the presence of exfoliation of the epidermis and vesicle (erosion).
These reactions were related to the irradiation dosage (threshold reaction-30 sch/cm?,
threshold erythema-100 pch/cm?, weak reaction-30~200 wch/cm2, moderate reaction-
300~500 pch/cm?, severe reaction-above 500 pch/cm?). Also the early erythema was
proportional to the docsage and the second erythema wave was noted in cases with
moderate or greater reaction, but the third wave could not be detected. Pigmentation
appeared on 4th day after irradiation with transition on approximately 6th day. Vesicle
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formed on 21~35th day. They varied considerably with dosage. Erosion after the
vesicle-formation was not difficult to be healed, healed in about 3 weeks. Microscopic
findings almost invariably corresponded with the macroscopic findings and the damage
was restricted to the superficial layer of the skin. quen the reaction is weak, there
were atrophy and degeneration of epidermis with pigmentation, edema of the dermis,
fragme:ntaﬁon of the basalmenbrane and elastic fiber, dilatation of the blood vessel and
swelling of it’s wall. During of erosion, the most severe changes (epidermal defect and
severe inflammation) were noted. After the recovery of the erosion, there was a
regeneration of the epidermis. There were great differences in reaction among individuals
and especially on weak individuals the reaction was weak in comparison with the
given dose.

2) Single irradiations of 1700 pch/cm? and partly 850 uch/cm? were given to the
above skin of human body using 4 radiation sources of (1) 14300 pc/cm? (2) 412.7
pefem?  (3) 104.8 pc/ecm® (4) 35.4 pc/em? and study was made on the protracted
factor. It appeared that the most intense source caused the most severe reaction, but in
the other sources the reaction did not necessarily decrease in accordance with the intensity.

3) On the skin of the back of rabbit, four irradiations were given using strong
applicator, those were (1) single irradiation (2) irradiation for 10 times per day (3)
irradiation for 5 times per day (4) irradiation for 5 times given every other day. The
fractional factor was thus studied. Single irradiation was the severest and the other
irradiations were about the same.

4) Using strong applicator, single irradiations by contact were made on the rabbit
ear (thickness about 0.7~~1.0 mm) at dosage of from 400 to 8000 pxch/cm?. Study on the
depth effect of external radiation was made by Ogawa’s vascular perfusion method. It is
considered that the depth effect of Beta-ray was about 2 mm in general external radiation
therapy according to this method.
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