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Effect of X-ray irradiation on the capillaries

Itsuo Kaneko
Department of Radiology, Toho University School of Medicine
(Toho University Ohashi Hospital, Director: Prof. J1. Moriya)

Research Code No.: 404
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Radiation injury of capillaries was studied by irradiating 200 kVp x-rays on mouse ears. The
ears were irradiated with 1000 to 9000 R each, and were examined by angiography, microscopic vital
observation, and with pathological sections. The observation period was 4 to 70 days after irradiation,
and the following results were obtained.

1) There were vascular changes such as dilatation, narrowing, tortuosity, and new vascular for-
mation, except in the case of 1000 R irradiation.

2) For more than 3000 R irradiation, the maximum change occurred in the 4th week after irradi-
ation. However, with more than 5000 R irradiation, the vessels in the central part of the field disap-
peard after the maximum change. Collateral vessels were observed around the irradiated field, and
the quantity was proportional to the dose.

3) Injured capillaries did not recover after more than 5000 R. irradiation.
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Contrast medium pressure and temperature can be
varied.
Fig. 1. Angiographic apparatus
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Fig. 2. Microangiographic picture of mouse ear
injected with contrast media was divided into
three parts for comparing the changes. A and B
areas are in the irradiated field, but C area is
not.
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Iig. 3. A typlcal network of new vascular form-
ation with dilatation and tortuosity. 35 days after
irradiation.
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c)

d)
a) 7 days after 1000 R irradiatiton. No change.

b) 42 days after 3000 R irradiation. Dilataton, tortuosity, and narrowing.
c) 56 days after 7000 R irradiation. New vascular formation.
d) 56 days after 9000 R irradiation. Appearance of an avascular area.

Fig. 4. Microangiography of the mouse ear
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a) In the A area, the vessels irradiated with large
doses are not observed after 56 days.

b) In the B area, the maximum change is obser-
ved in 4th week.

Fig. 5. Vascular dilatation
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b)
a) In the Barea, the vessels irradiated with large
doses are not observed afier 70 days.
b) In the C area, the change is slight, but does
not disappear.
Fig. 6. Vascular tortuosity
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Fig. 7. Collateral vessels appear only in the C
area.
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b)
a) In the A area, the change decreases rapidly after
the 4th week.
b) In the B area, the change increases or contin-
ues over a long period.

Fig. 8. Hyper vascular change
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Expansion of the avascular area increases conrinu-
ously.

Fig. 9. Avascular area
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Fig. 10. Accumulated change (arbitrary unit)
increases rectilinearly. Arbitrary unit : Integrated
value of the ratio of abnormality (the maximum
value of avasculararea up te 70 days taken as

100)

Fig. 11. New vascular formation in the fibrosis,
42 days after 3000 R irradiation.
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