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Basic evaluation of radiation protective eyewear in accordance to JIS for eye lenses

mE R—", %8 AN, RAXE", PR BLETFY, 5% 5, kg5

1) BRAZAFR KRRERFHRA
2) IRREAFEPERH SR AR
3) BEENAFRETH

Key words: the lens of the eye radiation exposure, dose reduction, radiation protection

[Abstract]

In 2011 the International Commission on Radiological Protection recommended that “the threshold dose for cataracts
and the lens equivalent dose limit should be significantly reduced”, and the Ministry of Health, Labour and Welfare has
notified medical institutions to strengthen measures to protect eye lenses from radiation exposure.This shows the neces-
sity to protect medical professionals by using equipment with increased levels of protection.

This study developed new radiation protective eyewear in accordance with Japanese Industrial Standards (JIS) for eye
lens exposure, and conducted basic evaluations of the protection efficiency in angiography, general radiography, fluoros-
copy, and C-arm applications. The results showed that these newly developed radiation protective eyewear provide a

high level of radiation protection.
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Fig.1 Placement of radiation protective eyewear and dosimeters

(Deyewear lens surface 2 On the top of the eye
@ Inside eyewear @ Outside of eyewear
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Fig.2 Measurement geometry and measurement conditions in Angiography 06
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Fig.3 Measurement geometry and measurement conditions in General radiography
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Fig.4 Measurement geometry and measurement conditions in Fluoroscopy
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Fig.5 Measurement geometry and measurement conditions in C-arm
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R 88 0 1 N 0.179mGy : 0.052mGy T & - 72.
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Table 1 Radiation protection dose by radiation protection glasses and protective plate in Angiography
Angiography eyewear (+) : protective plate (-) eyewear (+) : protective plate (+)

Left side: Outside of eyewear
Left side: Inside eyewear

Left front: Outside of eyewear
Left front: Inside eyewear

Right front: Outside of eyewear
Right front: Inside eyewear
Right side: Outside of eyewear
Right side: Inside eyewear

On the top of the left eye

On the top of the right eye

0.339
0.179
0.2683
0.050
0.124
0.036
0.088
0.026
0.091
0.114

0.095
0.052
0.080
0.018
0.038
0.014
0.016
0.001
0.078
0.030

eyewear (-) : protective plate (=) eyewear (-) : protective plate (+)
On the top of the left eye 0.300 0.090
On the top of the right eye 0.130 0.036
(mGy)
Table 2 Radiation protection dose by radiation protection glasses in General radiography
General radiography eyewear (+) eyewear (-)
Left side: Outside of eyewear 0.098 -
Left side: Inside eyewear 0.083 -
Left front: Outside of eyewear 0.139 -
Left front: Inside eyewear 0.012 -
Right front: Outside of eyewear 0.009 -
Right front: Inside eyewear 0.007 -
Right side: Outside of eyewear 0.087 -
Right side: Inside eyewear 0.028 -
On the top of the left eye 0.022 0.150
On the top of the right eye 0.099 0.131
(mGy)
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Table 3 Radiation protection dose by radiation protection glasses and protective cross in Fluoroscopy

Fluoroscopy

eyewear (+) : protective cross (-)

eyewear (+) : protective cross (+)

Left side: Outside of eyewear
Left side: Inside eyewear

Left front: Outside of eyewear
Left front: Inside eyewear

Right front: Outside of eyewear
Right front: Inside eyewear
Right side: Outside of eyewear
Right side: Inside eyewear

On the top of the left eye

On the top of the right eye

0.166
0.045
0.163
0.016
0.125
0.009
0.021
0.036
0.030
0.031

0.006
0.006
0.002
0.003
0.015
0.002
0.001
0.001
0.002
0.002

eyewear (—) : protective cross (-) eyewear (-) : protective cross (+)
On the top of the left eye 0.156 0.006
On the top of the right eye 0.087 0.003
(mGy)
Table 4 Radiation protection dose by radiation protection glasses in C-arm
C-arm eyewear (+) eyewear (-)
Left side: Outside of eyewear 0.017 -
Left side: Inside eyewear 0.007 -
Left front: Outside of eyewear 0.018 -
Left front: Inside eyewear 0.002 -
Right front: Outside of eyewear 0.015 -
Right front: Inside eyewear 0.001 -
Right side: Outside of eyewear 0.001 -
Right side: Inside eyewear 0.012 -
On the top of the left eye 0.006 0.011
On the top of the right eye 0.006 0.010
(mGy)
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