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ABSTRACT

One of the causes of death for pregnant female is embolism, when a chest PA examination is performed. In
addition, due to small doses, the examinations are performed for the purpose of preparing for pre-delivery
emergency surgery or basic examination for pregnant female. Evaluating fetal doses through actual measurements
is subject to ethical problems, Monte Carlo simulations assesses the organ and fetal doses of pregnant females
according to week of pregnancy. The results of the simulations showed that the fetal dose decreased according to
weeks of pregnancy and it showed a dose of about 0.1 mGy. The higher the density and thickness of the
shielding material, the better the shielding effect. In addition, the dose reduction effect for each shielding material
is between 40 and 98%. Afterwards, it is deemed necessary to study the reduction of fetal doses through various
shielding characteristics and methods.
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II. MATERIAL AND METHODS
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Fig. 1. Cross-section of pregnant female's lower abdomen.

662



"J. Korean Soc. Radiol., Vol. 14, No. 5, October 2020"

Table 1. Composition of radiation shielding materials
(Materials / Composition / Density)

Materials Composition Density(g/cm3)

Lead Pb 11.35

Tungsten w 19.25

Bismuth Bi 9.75

Non-lead shield 1 Sn-Sb-1-Rubber 3.20
mixture

Non-lead shield 2 W-Sn-Ba-EPVC 4.65
mixture
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(A) Cross-section of shielded Chest PA examination.

(B) Cross-section of single and full shielding

Fig. 2. Cross-section of shielding method
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Table 2. Comparison of X-ray spectrum (unit: keV)

SRS-78 MCNPX
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Fig. 3. Organ and fetal dose on pregnancy in
Chest PA X-ray Examination.
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Fig. 4. 0.25 mm Shielded organ and fetal dose.

Table 3. Efficiency by type and thickness of shielding

Thick
-ness NL 1
(mm)

NL 2 Bi Pb W

0.25 48% 56% 77% 80% 88%
Kidney 0.5 68% 75% 89% 90% 95%
1 84% 89% 95% 95% 96%

0.25 24% 35% 47% 48% 52%

Tk os o 3gv 4sw s2% 3% ss%

1 49% 2%  55%  55%  56%

025  40%  45%  68%  T2%  86%

Fetus 05  60% 67% 8%  88%  96%

1 78%  86%  94%  96%  98%

025  42%  45%  68% 2%  86%

SkF:lgLn 0.5 61%  68%  85%  88%  95%

1 79% 87% 95% 96% 97%

0.25 26% 32% 51% 55% 71%
Placenta 0.5 45% 53% 68% 1% 80%
1 61% 70% 78% 79% 81%
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Fig. 5. Comparison of organ dose according to the
method of shielding the abdomen in pregnant female.
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