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Title:
Interventionalists’ exposure doses to the eye lens measured with small

dosimeters worn on both surfaces of radiation protection glasses

Background:
To measure interventionalists’ exposure doses to the eye lens during
procedures and compare them to other values more easily assessable on a

routine basis.

Methods:

From October 2012 to March 2014, 2 radiologists and 3 neurosurgeons
conducted interventional procedures wearing 2 optically stimulated
luminescence dosimeters (nanoDot™, Landauer, IL), square-shaped with
one side measuring lcm, on the outside and inside surfaces at the exterior
part of the left lens of radiation protection glasses. Dosimetry was performed
once a month. The monthly dose equivalents (H3mm) on the outside surface
(Do) were compared to those on the inside surface (Di), total fluoroscopy
times (tFT), total dose-area-products (tDAP), and monthly dose equivalents
(H70pm) measured with a personal dosimeter worn outside and above the

radiation protection apron at the neck (Dn).

Results:

The five interventionalists conducted 2 to 43 procedures (mean + standard
deviation, 17.9 £10.3 procedures) per one month. The monthly Do, Di, tFT,
tDAP, and Dn ranged from 0.04 to 3.33 mSv (0.69 = 0.64 mSv), 0.03 to 1.39
mSv (0.30 + 0.26 mSv), 111 to 1,184 minutes (485 + 210 minutes), 202 to
4,017 Gy - cm? (1,428 + 955 Gy cm?), and 0 to 2.76 mSv (0.50 + 0.57 mSv),
respectively. Linear regression equations obtained were Di = 0.399 x Do +
0.021 (R2, 0.96; P < 2.2 x 10716), Do = 2.27 x 103 x tFT — 0.41 (R, 0.53; P <
2.12 x 10'1), Do = 5.43 x 10-* x tDAP — 0.87 x 10-2(R2, 0.63; P < 2.2 x 10°6),
and Do = 0.967 x Dn + 0.021 (R2, 0.71; P < 2.2 x 10°16).

Conclusion:

The interventionalist’s dose to the eye lens can exceed the equivalent dose
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limit (20mSv in a year, averaged over defined periods of 5 years, with no
single year exceeding 50mSv) as recommended by the International
Commission on Radiological Protection in 2011, particularly when radiation
protection glasses, which decrease the exposure dose by about 60%, are not
used. Among tFT, tDAP, and Dn, Dn is most useful to make an appropriate

estimate of the interventionalist’s dose to the eye lens.
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