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Spectral Measurements of Scattered Radiation in Fluoroscopy

Hirotake Kakehi, M.D., Noboru Arimizu, M.D., Guio Uchiyama, M.D.,
Hitoshi Tanaka, B.Sc., Akira Arima
Department of Radiology, Chiba University School of Medicine, Chiba, Japan
Shiji Okano, Ph.D.

Rikagaku Kenkyusho (The institute of Physical and Chemical research), Yamoto-machi Saitama, Japan

The quality and quantity of the scattered radiation were determined at various places close to the
patient in the diagnostic X-ray fluoroscopy. The tube voltages of the X-ray instrument used were 45.
60, 75 and 80 Kev. A narrow collimated scintillation detector with 1-1/4 in. in diameter by 1/4 in. high
Nal (T1) crystal connected to a 400 channel puls hight analyser, TMC-Model 402, was used to show the
energy spectrum of X-rays and those scatter.

The measurements indicated that the energy spectrum of the scattered radiation changed with the
places where the measurements were taken. The quantity of the scattered radiation was derived by ana-
lysis of the energy spectrum. The result showed that at every points of measurement the primary scatter
originating directly from the patient has a large part of the scattered radiation there. But, at some points
the secondary scatter had a tendency of increases and was worth to consider its amount.

The lead rubber apron, usually used for the protection of X-ray in fluoroscopy, was effective encugh

to protect the doctor from the scattered radiation.
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Fig. 1 The X.ray room for the experiment. The

€0 is given clockwise and the ““ ¢’ counte-
rclockwise.
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Fig. 3 Energy spectra of the X-rays. (Patient’s phantom is in the upright
position). A: a direct X-ray spectrum without any absoorbers, B: a
spectrum of the X-ray through the fluorescent screen in the fluorogrp-
hic condition. C. a spectrum of X-ray that scattered to the lateral dir-
ection from the patient’s phantom, and D: a scattered X-ray spectrum
from the back at the same measuring positionjas, that of C.
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Fig. 4 Angular distributions (¢) of the scattered
X-rays at the several mesuring points (I, ).
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Fig. 5 Dose distribution arround the patient’s
phantom. A: X-ray tube, B: patient’s body
phantom, C: Fluorescent screen, D: Supporting
arm of the fluorescentscreen.
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Fig. 6 The laterally scattered X-ray spectra fr-
om the patient’s phantom in supine position.
The absorption effect of the protector is sho-
wn clearly.
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Fig. 7 Changing the thickness of the lead filter 7
in front of the physician’s body phantom, the
lead equivalent of the protector was measured,
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Fig. & The scatterer effect of physician’s body
phantom. When the phantom is filted with
water, the phantom itself becomes a second

scatterer.
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Fig. 9 The selfabsorption of to X-ray tube used
for this experiment.
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