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Exposure dose to the lens of the eye of medical staff who assist in diagnostic
CT scans and specific measures to reduce the exposure dose
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We investigated radiation exposure to the lens of the eye for CT-assisting
personnel for diagnostic purposes using a radio-photoluminescent glass dosimeter (RPLD) and
evaluated potential compliance with the new equivalent-dose limit to the lens of the eye (20
mSv/year). Exposure dose was measured in medical staff (n=11) who assisted patients (n=99) during
diagnostic CT.

Without wearing radiation safety glasses, the equivalent dose to the lens of the eye was greatest

for intensive care physicians (0.47 mSv/CT scan). The use of radiation safety glasses and
bag-valve-mask extension tube reduced exposure doses to the lens of the eye by 51% and 29%,
respectively. if radiation safety glasses are not worn, doses may exceed the equivalent dose limit

to the lens of the eye. If “ multiple radiation protection” 1is implemented, compliance with the
equivalent dose limit to the lens of the eye (20 mSv/year) is achievable without placing significant
burdens on physicians or medical institutions.

CT 3mm



ICRP 0.5Gy

2011
CT
( 0.31 mGy/ ) IVR
15 150 mSv/ 20 msv/
(1) cT
(2)cT
(3) CcT
(4) (REMST)
CT
CT (n=99) (n=11;
6 2 3 )
(MSA-25L  0.25-mm-Pb , ,
) (Panorama shield ® ultra-light 0.07-mm-Pb , , )
CT CT 320 CT
(Aquilion ONE, , , ) 80
CT (Aquilion PRIME,
: )
(AEC)
CT
CT
(1
1 GD-352M
L 4 GD-352M
(2
(Kair) 1
Hp (3) CT
56.47 keV 0° ( )
-3mm C[Sv/Gy] 1.650
CT CT (
) CT CTDlva DLP CT
CT
REMST CT
@ CcT %
CcT AEC Area II - left Area I - right
CT 6 (7%) 13 (13%)
2015 (Japan DRLs 2015) (‘:')
CT
2015 Area I - left S Areal-right
34 (34%) S 43 (44%)
(2) CT Arela(l::l%)left § Are;l(];;{:')lght
CT —J| 8
CT
CT




Area Areal CT Areall CT
Arealll CT
CT , (67/98, 68%)
(96/99,97%) CT Areal (34+43=77)  Areall (6+13=19)
( 3
CT (74/99  76%)
(67/74 91 )
(19/99 19%) (12/19 63%)
€)
(P = 0.634, Kruskal-Wallis) (  4a) (P = 0.581, Kruskal-
Wallis) ( 4b)
Hp (3) ( ) 0.47
mSv/ Hp (3) ( ) 0.23 mSv/
(@ _ (b) _
R IR LA BT R B AT
(n=3,1987) | . | (=310 | Hl™
INREIERT INBRHEER
(n=2, 6 IRTE) H " — h2emm| " M
EAEER EREER
(n=6, 74 182) H " i (n=6,74 oz) | T F —
LA BN ELENLLE IR I L LI LA AL L B B |
0 02 04 06 08 1 1.2 0 02 04 06 08 1 1.2
H(3) InSv/i& ] H(3) ISV ]
4 CT (n=99) @
(b) ANOVA (Kruskal-Wallis) (@ P=0.633 (b)P=
0.585 Dann’s test (Bonferroni )
4
( / ) 2.05 [1.07-3.73]
51%
)
(n=67) 20 cm
43 32%
nGy/
Hp (3)
CT Hp (3) 1
( ) 0.47 mSv/
0.30 mSv/ 0.37 mSv/ ( )
0.23 mSv/ 0.14 mSv/ 0.17 mSv/
CT
4 N1 6 /1 5 N1
20 mSv/ , REMST
3 CT
REMST CT

(20msv/ )



1 1 0 1

Nagamoto Keisuke Moritake Takashi Nakagami Koichi Morota Koichi Matsuzaki Satoru Nihei 7
Shun-ichi Kamochi Masayuki Kunugita Naoki

Occupational radiation dose to the lens of the eye of medical staff who assist in diagnostic CT 2021
scans

Heliyon 06063 06063

DOl
10.1016/j .heliyon.2021.e06063

CT

92

2019

CT

2019

2019

2019




CT

74

2018

CT

91

2018

30

2018

46

2018




2019

328

2018-149742

2018

(Wada Kouji)

(30453517) (32206)
(Moritake Takashi)
(50450432) (37116)

(Nagamoto Keisuke)

(Nakagami Koichi)




(Morota Koichi)

(Matsuza Satoru)




