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ABSTRACT

CBCT is useful for improving the accuracy of the treatment site, but Repeated use increases the exposure dose.
In this study, we aimed to provide basic data for dose reduction in CBCT implementation by dataization the
simulating and dose reduction effect using shielding substance.

Material in this study, Analyzation the photon beam by simulate the CBCT Through MCNPX and then
calculate the absorption dose of body organ at shooting moment of thoracic abdominal position as target
UF-Revise simulated body. At this time. Dose reduction effects at this time were evaluated according to the
texture of materials and presence of shielding materials( lead, antimony, barium, sulfate, tungsten, bismuth).

When CBCT was taken without shielding, the dose was calculated to be high in the breast and spine, and the
dose in the esophagus and lung was calculated to be low. The doses according to the shield material were
calculated as barium sulfate, antimony, bismuth, lead, and tungsten. The shielding rate was the highest in the
thymus (73.6%) and the breast (59.9%) compared with the dose reduction according to presence or absence of the
shield. However, it showed the lowest shielding rate in lung (2.1%) and spine (12.6%).
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I. MATERIAL AND METHODS
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Table 1. Material specification of X-ray tube

. Filter
Target material material
Tungsten Rhodium Aluminium
Atornic 74 45 13
number
Densit 19.25 12.41 27
(g/em?)

Full filter Half filter

Fig. 1. Structure of kV-CBCT tube in MCNPX.
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Fig. 2. UF-revised phantom and UF-revised phantom
with a shield.
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Table 2. Specification of shielding material

Atomic Dens1§y Symbol of
number (g/em”) element
Bismuth 83 9.747 Bi
Tungsten 74 19.24 W
Barium Sulfate 45.5 4.50 BaSO4
Antimony 51 6.70 Sb
Lead 82 11.34 Pb
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Fig. 3. Spectrum of photon when using filter.

Table 3. Numerical value according to tube voltage
with filter

voltage(kVp) (}l/<Vp) gy (#/cm”) (ke\%,
100 60, 69 5.86E-08 48
120 60, 69 8.26E-08 53
125 60, 69 8.67E-08 54
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Fig. 4. Adsorbed dose of organ by type of non
shielding. [Unit : mGy]
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Table 4. Adsorbed dose of organ by type of shielding

[Unit : mGy]
Sb  BaSO4;  Bi Pb w
Breast 24 2.59 2.16 2.14 2.14
Stomach 174 1.77 1.72 1.69 171
Lungs 1.93 1.93 1.92 1.92 1.92
Thymus 111 129 0.97 0.97 0.96
Esophagus  1.54 1.58 1.52 152 1.52
T-L Spine  4.94 5.01 492 492 4.90
Liver 175 1.81 1.72 1.72 171
Heart(R)  1.89 2.05 1.81 1.80 1.79
Smalt 1.54 1.58 151 1.50 1.50
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