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Spatial Dose Distribution for C-arm Examination within Operation Room Using
Monte Carlo Method
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Abstract The purpose of this study was to analyze the spatial dose according to the distance by location of medical
workers when using a mobile X-ray fluoroscopy device in the operating room through a simulation experiment. The
MCNPX program was used for the simulation, and the location of medical workers was set around the operating table,
and the spatial dose distribution according to the distance and changes in imaging conditions was evaluated, As a result,
The highest score was 2.74x10" mGy, 2.72x10" mGy, and 1.18x10" mGy based on the 10 cm distance from the operat-
ing table, Spatial dose depending on the distance 100cm, A point 5.15x10° mGy is decreased 19% of 10cm, D point
5.12x10° mGy, 19 % of 10cm , and G pint, 1,73x10° mGy is reduced by 15% of 10cm, Based on this study, medical-re-
lated workers directly or indirectly participating in surgery carry potential risks of radiation exposure during surgery, but
there are difficulties in radiation protection due to the nature of their work. Therefore, efforts to reduce exposure suitable
for the operating room environment will be required,
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Fig. 1. Description of the geometry in the operating room
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Table 1, Specification of C-arm

Specification ZEN-2090 Pro
Target Material Tungsten
Anode Angle 16 degree
Anode Type Stationary
Inherent Filtration 0.8 mmAl
Addation Filtration 2 mmAl
kV range on Fluoroscopy 40-110 kv
mA range on Fluoroscopy 0.2-6 mA/10mA
kV range on Radiography 40-110 kv
Max value of Radiography current 20 mA
mAs 0.4-100 mAs
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Fig. 2, Points of workers for spatial scattering dose evaluation
in the operating room
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Table 2, MCNPX, SRS, SpekCalc average Energy & Characteristic Peak

MCNPX SRS SpekCalc
mean characteristic mean characteristic mean characteristic
Peak Peak Peak
40 kvp 28.5 - 28.2 - 28.6 -
50 kvp 32,5 - 32.4 - 32.8 -
60 kVp 36.2 - 36.2 - 36.5 -
70 kVp 39.6 - 39.7 - 39.9 -
58.1, 59.6, 58, 59.5, 58, 59.5,
80 kVp 43 676, 6.6 433 6. 6 43.3 6, 69
58.1, 59.7, 58, 59.5, 58, 59.5,
90 kvp 46,1 67.6, 69.6 46,6 67, 46.6 67, 69
58.2, 59.7 58, 59.5 58, 59.5
1 kV 4 . b . b 4 bl . bl 4 bl . b
00 kvp 89 67.7 69.7 2.6 67, 690 95 67, 69
58.2, 59.7 58, 59,5 58, 59.5
110 kV; 1 oD 2 L 2.2 Lo
0 kvp o15 67.7 69.7 >2:3 67, 69 o2 67, 69
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Fig. 3. Comparison of X-ray Spectrum Distributions at 80 kVp
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Table 3, Absorbed dose at 10 cm point
portable X-ray fluoroscopy device

when using a

Location Absorbed dose (MGy)
A point 2.74 x 10™
B point 7.39 x 10
C point 2,49 x 10°
D point 2.72 x 107
E point 7.20 X 10°
F point 2.35 x 10°
G point 1.18 x 10"
H point 9.52 x 10°
3.00E-04
2.50E-04
5
E 2.00E-04
% 1.50E-04
E
E 1.00E-04
2
5.00E-05
0.00E+00 II [ ] ] L
10 €m 50 €cm 100 cm 150 cm 200 cm
mApoint mDPont G Point

Fig. 4. Distribution of absorbed dose according to distance
from A, D, and G points
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