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Development of pregnant / fetal model (phantom) and radiation dose reduction
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The phantom developed in this study has two types of abdominal circumference
sizes, and is designed so that a dosimeter can be placed in the phantom, and we have developed an
unprecedented pregnant woman®s abdominal phantom. Furthermore, using the developed phantom, we
evaluated the radiation dose on prenatal diagnosis of skeletal dysplasias with CT and examined
measures to reduce the fetal radiation dose. Regarding measures to reduce fetal radiation dose, it
was confirmed that the radiation dose was reduced compared to when the voltage was low by setting

the tube voltage at the time of imaging high.
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CTDlvol DLP
(kv) (mA) (s) (mGy) (mGy cm)
(mm)
Large 3936 120.0 110.9
80 100 3435 104.4 108.8
80>=<0.5 1.388 0.5

Small 120 135 3123 937715
2528 75.9 84.9
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1.18 1.08 135 kv Large
Small 1.12 1.01
X
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CT
2 80 kv 100 kv 120 kv 135 kV
Large Small
(kV) 80 100 120 135 80 100 120 135
(mGy) | 9.25 8.96 7.83 8.02 6.86 551 547 5.70
(mGy) 1.28 1.30 121 116 | 053 | 042 | 037 | 037
80kV (%) - -3.2 -154 | -133 - -19.6 | -20.2 | -169
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3 80 kv 100 kv 120 kv 135 kV
Large Small
(kV) 80 100 120 135 80 100 120 135
(mGy) 791 7.66 6.88 7.22 6.43 5.34 5.39 5.67
(mGy) 9.32 9.03 7.88 8.06 6.94 5.55 5.49 5.70
/ 1.18 1.18 1.14 112 1.08 1.04 1.02 101

Y Matsunaga T Haba et al. Fetal radiation dose of four tube voltages in abdominal CT
examinations during pregnancy: A phantom study. Journal of applied clinical medical
physics 22 (2), 178-184

®

CcT



4
[1]

[2]

[3]

[4]

Victoria T, Epelman M, Coleman B G, Horii S, Oliver E R, Mahboubi S, Khalek
N, Kasperski S, Edgar J C and Jaramillo D 2013 Low-dose fetal CT in the
prenatal evaluation of skeletal dysplasias and other severe skeletal
abnormalities Am. J. Roentgenol. 200 989-1000

Miyazaki O, Sawai H, Murotsuki J, Nishimura G and Horiuchi T 2014 Nationwide
radiation dose survey of computed tomography for fetal skeletal dysplasias
Pediatr. Radiol. 44 971-9

Matsunaga Y, Kawaguchi A, Kobayashi M, Suzuki S and Suzuki S 2016 Dose
evaluation for foetal computed tomography with a 320-row unit in wide-volume
mode and an 80-row unit in helical scanning mode: a phantom study Radiat Prot
Dosim. 168 523-30

Angel E, Wellnitz C V, Goodsitt M M, Yaghmai N, DeMarco J J, Cagnon C H,
Sayre J W, Cody D D, Stevens D M, Primak A N, McCollough C H and McNitt-Gray M
F 2008 Radiation dose to the fetus for pregnant patients undergoing
multidetector CT imaging: Monte Carlo simulations estimating fetal dose for a
range of gestational age and patient size. Radiology 249 220-7



2 2 0 1

Matsunaga Yuta Kondo Yuya Kobayashi Kenichi Kobayashi Masanao Minami Kazuyuki Suzuki 188

Shoichi Chida Koichi Asada Yasuki

VOLUME CT DOSE INDEX AND DOSE-LENGTH PRODUCT VALUES ACCORDING TO FACILITY SIZE IN JAPAN 2020

Radiation Protection Dosimetry 261 269
DOl

10.1093/rpd/ncz284

Matsunaga Yuta Haba Tomonobu Kobayashi Masanao Suzuki Shoichi Asada Yasuki Chida Koichi 22

Fetal radiation dose of four tube voltages in abdominal CT examinations during pregnancy: A 2021

phantom study

Journal of Applied Clinical Medical Physics 178 184

DOl
10.1002/acm2.13171

(Chida Koichi)

(Asada Yasuki)







