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Summary

In recent years, the use of radiation in the medical field has rapidly increased, causing greater anxiety in regard
to the influence on health due to radiation exposure. Radiology therapists must seek to optimize radiation protection
in medical care. There is a trade-off between improvement of information upon radiation imaging and reduction
of exposure dose. In order to optimize radiotherapy, it is necessary to improve examination techniques, understand
the radiation dose for each patient upon examination, and adequately select the imaging conditions to obtain an
appropriate image for each examination. However, because shooting directions vary and patients move during
fluoroscopy, it is very difficult to accurately measure the exposure dose for each patient, with little attention having
been paid thereto to date. In this study, we hereinafter report on our newly devised method to estimate the exposure
dose for each patient using the characteristics of an automatic exposure controller.

While the exposure dose in fluoroscopic examinations is generally evaluated according to the surface dose on
the skin, it is necessary to estimate radiation exposure including the photography dose and fluoroscopy dose. In
automatic exposure photography, an acrylic phantom with a thickness of from 10 cm to 26 cm was fluoroscoped in 1
cm increments for 30 seconds and photographed three times, recording the photography conditions and surface dose,
and the expression for estimation of the photography dose was calculated by multiple regression analysis from the
voltage and mAs values. The fluoroscopic dose was calculated by carrying out quadratic polynomial approximation of
the photography dose.

The estimation results were compared with the measured values in the phantom experiment as well as the NDD
method (Numerical Dose Determination) for verification. The deviation from the measured value was less than 10%.

The examination dose was examined by this estimation method for digital gastric X-ray examinations. Upon
examining 19 persons, the results indicated a median of the estimated surface dose per one shooting of 0.74 mGy,
with a 75% value of 1.54 mGy, and a median of the estimated surface dose rate for fluoroscopy of 3.0 mGy/min, with
a 75% value of 5.4 mGy/min. These values were much lower than those obtained from general radiography for the
abdomen: 3 mGy, and the fluoroscopic dose rate: 20 mGy / min, according to the DRL (Diagnostic Reference Level for
protection optimization created by the Japan Network for Research and Information on Medical Exposure).

By plugging the imaging conditions during the examination into the estimation expression, we were able to estimate
the skin surface dose for photography and fluoroscopy, thus making it possible to manage the exposure doses for

fluoroscopy with less change in the patients’ body position.



