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The aim of this work was to develop a novel artifact-free eye shield and evaluate its effect on the dose
received by the eye lens and the resulting image quality in the CT examination of the head. A new
material for an eye shield was synthesised from silicon rubber (SR) and lead (Pb) using a simple
method. The percentage of Pb was varied from 0 to 5% wt. An anthropomorphic head phantom was
scanned with and without the SR-Pb eye shield, and compared with a tungsten paper (WP) eye shield.
The distance from the eye shield and head was varied from 0 to 5 cm. The dose to the eye lens was
measured using photo-luminescence detectors (PLDs). The presence of artifacts was determined by
measuring CT numbers at different eye lens locations and by subtracting images with and without the
eye shield. The dose reduction increases with increasing Pb content in the SR-Pb eye shield. A 5% wt SR-
Pb eye shield reduced the eye lens dose by up to 50%, whereas the WP eye shield reduced the dose by
up to 86%. The CT numbers in images with the SR-Pb eye shield in the regions of both eyes and the
center of the head phantom is similar to those without the eye shield, indicating that there is no artifact
in the resulting image. Using the WP eye shield, there is considerable artifact with the CT number
increasing by up to 700% in the regions of both eyes and the center of the head. It is found that the
distance between the SR-Pb eye shield and the head does not affect either the dose or the resulting
images. A SR-Pb-based eye shield can be applied in clinical environments and should be placed directly
above the eye surface for dose optimisation. © 2019 Society for Radiological Protection. Published on
behalf of SRP by IOP Publishing Limited. All rights reserved..
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Abstract
Objective. This study investigates the trend of perinatal mortality rates in
Fukushima Prefecture and four neighboring prefectures (Miyagi, Gunma,
Tochigi, and Ibaraki) after the disaster at the Fukushima Daiichi nuclear
power plant in March 2011. Material and methods. Japanese monthly
perinatal mortality data on a prefecture level are available on a website of
the Japanese government. A combined regression of perinatal mortality
rates from the study region and the rest of Japan (the control region) is
conducted. The regression model allows for an asymptotic lower limit and a
level change of perinatal mortality rates in 2012-2017 in the study region
relative to the predicted trend. Results. In 2012-2017, perinatal mortality in
the study region shows a significant 10.6% increase relative to the trend in
preceding years (p =0.006). The excess mortality translates to 195 (95%
CI: 28, 462) excess perinatal deaths. The increase is three times greater in
Fukushima Prefecture than in the four neighboring prefectures and the
difference in excess rates is statistically significant (p = 0.010). Periodic
peaks of perinatal mortality are found in 2012-2017 with maxima around
April. Conclusion. We find an increase in perinatal mortality in Fukushima
and four neighboring prefectures after the Fukushima nuclear accident. The
results agree with similar observations in Germany and Ukraine after the
Chernobyl disaster. Due to its ecological design, the study cannot prove a
causal link between radiation exposure and perinatal mortality. Continued
observation of the trend of perinatal mortality in contaminated regions of
Japan is recommended.
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