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ABSTRACT

In order to reduce the absorbed dose given to the patient during dental radiography, a sensor that inserts a
shield into the intraoralsensor was designed. Using the designed sensor, the change in absorbed dose depending
on whether or not a shield was used was evaluated. The system used to evaluate the absorbed dose is
VEX-S300C from Vatech, and the energy spectrum of X-rays was obtained through SPEKTR simulation based on
the irradiation conditions of 65 kV, 3 mA, and 0.15 sec, and the number of photons for each energy was derived.
After designing the system through Genat4 Application for Tomographic Emission(GATE) simulation, the energy
spectrum obtained was used as a radiation source to calculate the absorbed dose. Lead was used for the shield,
and simulations were performed at 0.1 mm thickness intervals from 0.1 mm to 0.5 mm was evaluated. In the case
of using an X-ray field with a diameter of 60 mm, the decrease in absorbed dose according to the presence or
absence of a shield decreased exponentially as the thickness of the shield increased. In addition, when a 20 mm x
30 mm field was used, the absorbed dose was significantly reduced even when no shield was used, and it was
confirmed that the absorbed dose was further reduced when a shield was used.
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Fig. 1. The structure of the intraoral sensor of dental
radiography.

II. MATERIAL AND METHODS
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Fig. 2. Vatech's VEX-S300C dental radiography system
used in the simulation. X-rays were generated under
irradiations of 65 kVp, 3 mA, and 0.15 sec.
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Fig. 3. Intraoral imaging of dental radiography
configured in GATE simulation for dose evaluation.

II. RESULT
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Fig. 4. Energy spectrum for a tube voltage of 65 kV
obtained through SPEKTR simulation.
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Table 1. Relative absorbed dose according to the use
of shielding material when the X-ray field is 60 mm
diameter and 20 mm X 30 mm in GATE simulation.

X-ray field

Shield thickness

60 mm diameter 20 mm x 30 mm

w/o shield 100 100

Pb 0.1 mm 96.92 44.42

Pb 0.2 mm 96.44 35.54

Pb 0.3 mm 96.26 32.15

Pb 0.4 mm 96.17 30.58

Pb 0.5 mm 96.13 29.86
217 60 mm®| FALOFE AU aL A} A& ALE-s)
A &= 7]Z WAl o] vl vls), W A A
&AM S A, FATE SUhshel whe 334
F Ao dade As gedd 3
" 0.1 mm FAE AREES A, AHHAE
ARESHAl @ 71 Al HlE) 3.08% SRS
A golst 4= 2lem™, 0.2 mm, 0.3 mm, 0.4 mm,

(e}

i

8

=]

>
2
rlr

747} 3.56%, 3.74%, 3.83%, 3.87%%
E Holx AL AT & Utk

HaEE A
ZAFOFE 20 mm x 30 mm= A A A9, 2
A AE T D A e AEAFE 7}

HZ 0.1 mm%E 05 mm7bA 55.58%, 64.46%,
67.85%, 69.42%, 70.14% A EHE AL Fdold 4
o)
AA

Fig. 59 7} ZAboke]| wh& 7] w2 2 2bu| A 9
FAC wE I EAgge] WIE YE S 274
60 mm&t 20 mm x 30 mm<] FAPoFol A EF A

275



A Study on the Reduction of Absorbed Dose through the Insertion of a Shielding Material

in the Intraoralsensor of Dental Radiography

AAE ALEEAS W AFdFHoR I EAFo]
Hashs AS A0 £ Yok,
| —=— X-ray Field 60 mm Diameter
1004 =

©
-
1

I\.\.

Relative Absorbed Dose (%)

©
B

T T T T T T T T T T T
original  Pb0.1  Pb0.2  Pb0.3  Pb0.4  Pb05
Shielding Material & thickness (mm)

| —=— X-ray field 20 mm x 30 mm

100 ]
80

60

40 T~

.\

—
L]

Relative Absorbed Dose (%)

20

T T T T T T
original  Pb0.1 Pb0.2  Pb0.3  Pb0.4  Pb0.5
Shielding Material & thickness (mm)

Fig. 5. Change in relative absorbed dose depending on
whether or not a shield is used for each X-ray field.

IV. DISCUSSION
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V. CONCLUSION
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