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Verification of the effect of combined use of tube current modulation technology on the
exposure dose of the lens of the caregiver’s eye in bead CT examination
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[Abstract]

The International Commission on Radiological Protection has drastically reduced the threshold dose for vision-
impairing cataracts, based on new epidemiological findings. Based on this, the revised Regulation on Prevention of
Ionizing Radiation Hazards were enforced in Japan from April 1, 2021, and a new equivalent dose limit was set for the
lenses of eyes of occupationally exposed persons.

In recent years, use of CT devices equipped with tube current modulation technology for the purpose of reducing the
absorbed dose to organs located on the anterior surface of the body has become widespread.

The results of this study demonstrated that in the case of head CT examination performed using this technology, the
exposure dose to the lens of the eyes of an occupationally exposed person assisting in the CT examination room could
be reduced by up to 16.2 %.
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Table 1 List of protocols used in this study
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podwm i PIVR BBHEE IO 7O ~3)b 2 BE7ONIL
AEv AR AYFIL ANU A aAvRv>3F)b dAvRY>3F)b
EEE (kV) 120 120 120 120
EBEMR (MA) AEC AEC AEC AEC
O—7—>3v%¥1 L (s/EER) 0.75 0.75 1.5 1.5
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CTDho (MGy) 38.30 32.60 52.94 59.52
DLP (mGy - cm) 767.00 653.30 799.40 898.70
SD 2.5 2.5 25 2.5
OEM f#+F - + + -
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Fig.3 Characteristics of the dosimeter (Published with permission from Hitachi, Ltd.)
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Table 2 Measured value at the caregiver's lens position (1 cm dose equivalent)

C;Egi’gﬁn Follow-up protocol Cg;{gig?gn Infraction protocol
Combined with OEM - + + -
Mean = SD (uSv) 4217 £ 0.8 353.3 £ 2.4 431.6 £ 2.3 476.2 £ 2.4
Median [range] (uSv) 422.0 [420 - 423]  353.5 [349-356] 432.0 [428-434] 475.5 [473-479]
Relative value of mean value (%) 88.6 74.2 90.6 100.0
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