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ABSTRACT

Cone-Beam Computed Tomography (CBCT) for dental diagnosis has been used for maxillofacial imaging in
dental radiology for many years, and increasing in popularity. The number of such inspections increased by
approximately 32.4% from 850,000 in 2020 to 1.12 million in 2022. With the increase in dental radiology
examinations, the collective effective dose from dental radiology increased by approximately 19.4% from 766
man-Sv in 2020 to approximately 914 man-Sv in 2022. In this study, the effective dose of Cone Beam CT
examination was evaluated using Personal Computer(PC)-based computer simulation.

The simulation were set identically to the test conditions of the imaging equipment (RCT-820 Ray Co., Ltd.)
and compared two methods with Field Of View(FOV) values of 18x16.5 cm and 16x10 cm and an asian adult
men phantom was used. The average result at 18x16.5 cm FOV was 223.1 p©Sv, and the effective dose value at
16x10 cm FOV was averaged at 122.8 uSv. As the irradiation area became smaller, the effective dose value
decreased, and the absorbed dose to organ was 1.6 mSv in the 18x16.5 cm FOV, indicating a considerably high
tissue equivalent dose.

As a result, this study finds the importance of appropriate FOV setting and protective equipment such as a
thyroid protector when Cone Beam CT test is performed at a dental site. Also, It is believed that it can be
expected that dental medical workers will be able to actively and carefully control irradiation dose settings using
the easy-to-use PCXMC program.
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II. MATERIAL AND METHODS
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Table 1. X-ray Tube specification (RCT-820)[4]

Construction Description
Manufacturer Toshiba
Model D-054SB
Focal spot size 0.5 mm
Target angle 5 degree
0.8 mmAl

Inherent filtration equivalent at 50 kVp

Anode heat storage 35 KJ
ZF ARkE ARl A WAL F7TE 917 PCXMC &

FHE bl gol o}Alo} YA} 7] 175 em, ZF-A 73
kgom AT FYRAL ARAL T3 eo) A
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Table 2. CBCT radiation exposure parameters for adults
(RCT-820)"!
Scan mode FOV kVp mA sec

Facial Scan 18 X 16.5 90 2 16

Large-Jaw Scan 16 X 10 90 2 14
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Wy 47 E= 22l tgk 7hEA oo,
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Fig. 1. FSD Value measurement.

Table 3. Settings of Computer simulation

Scan Projection  Rotation Beam Coordinate Value

Mode Angle Angle Angle X v 7

0.5°

Facial o °
Scan o 360 +5 7.5 -3 81

Scan Projection  Rotation Beam Coordinate Value

Mode Angle Angle Angle ~ 7

Large 0.5°

SJaw o T 360° +5° 7.5 -3 81.5

Scan 10°
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Table 4. DAP average value by FOV(RCT-820)

FOV DAP

18 X 165 2021.14 m Gy X cm?

16 X 10 1088.72 m Gy X em?

III. RESULT
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Table 5. Equivalent dose by FOV (Large-Jaw Scan)

Equivalent dose(m.Sv)

Tissue
Large-Jaw Scan
Active bone marrow 0.3336
Colon 0.000058
Liver 0.00026
Lungs 0.01888
Prostate(men) 0
Stomach 0.000401
Thyroid 0.5951
Urinary bladder 0
Weighted remainder 0.5525
53] obHEF AR o] M= Table 63} o] &
BRI 025 mSvE atel 2w us u)
aA e FA AN, ] B 1.6 mSvE
= A S gkl ArtE A
oAY ZAWAY 718 ARz A4H
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Here v,

Table 6. Equivalent dose by FOV (Facial Scan)

Equivalent dose(m.Sv)

Tissue

Facial Scan

Active bone marrow 0.2496
Colon 0.000015

Liver 0.001301

Lungs 0.002548
Prostate(men) 0.000001

Stomach 0.000888
Thyroid 1.638

Urinary bladder 0.000002
Weighted remainder 0.6744

IV. DISCUSSION
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