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ABSTRACT

The cone beam computed tomography(CBCT) which can acquire 3-dimensions images is widely used for
confirmation of patient position before radiation therapy. In this study, through the simulation using the Monte
Carlo technique, we will analyze the exposure dose by cone beam computed tomography and present the
standardized data. For the experiment, MCNPX(ver. 2.5.0) was used and the photon beam spectrum was analyzed
after Cone beam was simulated. As a result of analyzing the photon beam spectrum, the average energy ranged
from 25.7 to 37.6 keV at the tube voltage of 80 ~ 120 kVp and the characteristic X-ray energy was 9, 60, 68
and 70 keV. As a result of using the water phantom, the percentage depth dose was measured, and the maximum
dose appeared on the surface and decreased with depth. The absorbed dose also decreased as the depth increased.
The absorbed dose of the whole phantom was 9.7 ~ 18.7 mGy. This is a dose which accounts for 0.2% of about
10 Gy, which is generally used for radiation therapy per week, which is not expected to have a significant effect
on the treatment effect. However, it should not be overlooked even if it is small compared with prescription dose.
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Fig. 3. Photon spectrum without filter in OBI.
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Fig. 4. Photon spectrum without filter in XVI.
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Fig. 5. Photon spectrum without filter in SRS-78.
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Table 1. Numerical value according to tube voltage
without filter

Equipment  Voltage [kVp] Mean energy Characteristic ray

[keV] energy [keV]
80 25.7 9
OBI 100 31.8 9, 60, 68, 70
120 37.6 9, 60, 68, 70
80 25.8 9
XVI 100 32.1 9, 60, 68, 70
120 38.2 9, 60, 68, 70
80 22.3 8.5, 9.5, 11.5
SRS-78 100 297 52;5’599..55,, 6171,.56’9
120 375 8.5, 9.5, 11.5,

58, 59.5, 67, 69
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Table 3. PDD according to depth with filter in OBI

Equipment Voltage [kVp] [keV] enerey [keV]
80 41.6 60, 68, 70
OBI 100 473 60, 68, 70
120 52.5 60, 68, 70
80 41.5 60, 68, 70
XVI 100 47.5 60, 68, 70
120 52.6 60, 68, 70
80 42.0 58, 59.5, 67, 69
SRS-78 100 48.4 58, 59.5, 67, 69
120 53.8 58, 59.5, 67, 69

PDD [%]

Depth [cn] 80 kVp 100 kVp 120 kVp
0 100.00 100.00 100.00
1 89.16 91.85 91.65
2 76.79 80.44 87.22
3 63.37 69.47 74.95
4 55.21 63.00 66.66
5 4637 53.51 58.69
6 38.78 45.58 50.14
7 3575 4276 44.19
8 31.43 37.11 36.30
9 25.47 33.88 33.29
10 2052 28.17 28.45
1 18.76 24.46 25.39
12 15.03 19.25 23.07
13 12.35 15.52 19.38
14 10.59 12.44 15.94
15 10.87 11.48 13.45
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Table 4. Absorbed dose according to depth with filter
in OBI

Absorbed dose [mGy]

Depth [cm]
80 kVp 100 kVp 120 kVp
0~1 112 135 154
1~2 41.7 59.7 73.1
2~3 28.2 42.8 56.0
3~4 21.9 32.7 44.4
4~5 16.8 25.6 36.3
5~6 13.2 20.4 304
6 ~7 9.8 16.9 24.9
7~8 8.4 14.1 20.8
8§ ~9 6.6 115 17.0
9~ 10 53 9.8 14.8
10 ~ 11 42 8.0 12.5
11~ 12 35 6.9 10.4
12 ~ 13 2.9 5.7 9.3
13 ~ 14 2.6 4.9 7.8
14 ~ 15 2.0 42 6.6

2.2 XVI system

XVIolA ARE-E= CBCT F3F OBI9F 53t =4
o PDD®} F5-A%S 5783130 OBIS PR7HX
= RHNA HodFg A o] Ao Zork F
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& Zojo] w2 PDD Ao|tk
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Table 5. PDD according to depth with filter in XVI

PDD [%]
Depth [cm]

80 kVp 100 kVp 120 kVp
0 100.00 100.00 100.00
1 91.28 90.99 91.72
2 74.60 81.30 87.74
3 63.58 69.87 75.48
4 55.22 63.46 66.93
5 46.20 53.74 58.93
6 38.85 45.60 50.84
7 35.33 43.06 44.34
8 31.04 39.89 41.89
9 25.14 31.30 36.38
10 20.44 28.58 28.50
11 17.57 24.26 25.92
12 14.81 19.36 22.53
13 12.18 15.62 19.97
14 10.63 13.18 15.85
15 9.71 11.97 13.44

M ES OBI9F 22 %7191 150 mAs=

= o FAEE #A
Stoll whel 242} 9.5, 14, 18.5 mGy= YENGT) ©]# s
A3= OBISF HlEi S ) oF 1 ~ 2%2 A9 fAF
3 Ao 2 VElgtth Table 62 Zold] WE F4Mw

Table 6. Absorbed dose according to depth with filter
in XVI

T 10000 Absorbed dose [mGy]
b ks ——80kvp Depth [cm]
8 = e 80 kVp 100 kVp 120 kVp
o 80.00
= \\ 120k 0~ 1 110 133.9 152.9
£ 3
o faoe N 1~2 41.8 59.5 72.9
o
F o0 = 2~3 293 4.7 54.8
f =
o — 3~4 21.8 323 44.8
3 20.00
4~5 16.3 25.8 37.8
000 5~6 12.4 20.8 30.2
a X 2 3 4 5 6 7 8 ] i0 11 12 13 14 15
Bagifen] 6~7 9.6 16.8 24.6
7~8 7.6 13.5 20.5
Fig. 10. PDD with filter in XVIL 8§~ 9 6.2 117 173
9 ~ 10 5.2 9.6 14.8
Zolo| mZ PDD A= ot €] Table 59 Zo] 1} 10~ 11 41 78 12.5
e} 11~ 12 3.1 6.8 10.9
12 ~ 13 2.6 5.9 9.1
13 ~ 14 2.0 4.9 7.8
14 ~ 15 1.9 3.6 6.1
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Iv. DISCUSSION
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V. CONCLUSION
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