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— Abstract -
A Study on Scattered Dose in Operation Room by C-arm Unit
Sung Min An - Jung Hwan Oh - Sung Chul Kim
Dept. of Radio — technology, Gachon Gil College
This paper studied a C-arm’s exposure condition and measured scatter rays by thickness and distance.
This study reached the following conclusion.
1. Approximately exposure dose for a patient using fluoroscopy is as follows :
distance | ¢ otter ray at facial reason (mR) scatter ray at thorax reason
put on apron (mR)
thickness 100 em 200 cm . 100 cm 200 cm
tremity (10
extremity (10 cm) 3.66 0.96 0.0 0.0
- 3 min. Fluoro.
L-spine(25 cm) 50.50 21.15 1.60 0.6
-5 min. Fluoro.
2. Mostly, an operating room was not shielding by lead and operator put on only apron without
thyroid and facial part protection.
3. 0.5 mmPb equivalent’s apron shielded about 99% of scattered rays at 60 cm from x-ray tube.
4. Scattered rays are depended on distance and thickness so operators are should be careful when
using fluoroscopy by C-arm and if possible use high frequency equipment that has a large output.
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1. MEIKRY

C-arm © SXT 900A, Toshiba co.
#HA} A Multifunction meter(Model - 240, RMI

co.)
mA ZA : Digital mA/mAs meter(Model - 35035, Keithley
co.)
ZAA 2 &4 Digital timer(Model - 231A, RMI co.)
224 : Reader - Radcal 2026

Chamber - 1800cc(Model -~ 20 x5-1800,
Radcal co.)

Apron: ¥%% - 0.5mmPb

phantom :Acryl 30x30 cm?
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Fig. 1. Set up for measurement of scattering X-ray.
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Fig. 2. Set up for measurement of scattering X-ray

in case put on apron.

Table 1. Exposured tube voltage by change of thickness.

Thickness of |experimentation tube|in use tube voltage
Acryl Phantom | voltage(auto mode) at clinic
5cm 47 kVp
10 cm(extremity) 54 kVp 43~ 58kVp
18 cm 68 kVp
20 cm 72 kVp
25 cm (L -spine) 90kVp 84~110kVp
30 cm 100 kVp
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Table 2. The present condition in the case of fluoroscopy.

in use tube
current(mA)

in use tube

region voltage(kVp) total fluoroscopy time

average| min. |max.| average | min. | max. average | min. | max.

extremity | 51 43 | 58 1.0 05 20 30 2 5
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Table 3. Distribution of scatter ray at hight of table.

dose late according to distance(mR/min)

thickness
50 cm | 100 cm {150 cm| 200 cm | 300 cm | 400 cm | 500 cm

5cm 178 042 | 017 012 | 007 | 003 | 002

10 cm(extremity) | 495| 133§ 057| 032 | 015 | 008 | 0.05

18cm 258 60 | 262| 148 | 063 | 037 | 023

20 cm 3887 830 | 363| 208 | 088 | 048 | 032

25cm(L-spine) | 87.171 1953 | 882 | 513 | 227 | 122 | 078

30cm 207.00| 49.18 | 2053 | 11,77 | 520 | 285 | 180

Fig. 3. Distribution of scatter ray at hight of table.

Table 4. Distribution of scatter ray at facial reason.

. dose late according to distance(mR/min)
thickness
20 cm |40 cm |60 cm {80 ¢cm|100 ¢cm|150 ¢m|200 cm
5cm 697 | 3.75| 212| 133| 088 033 018
10 cm(extremity) | 928 | 533| 322| 200| 122 | 053] 032
18 cm 1375 | 952| 587 413| 323 | 185| 122
20 cm 1587 | 1063 | 6.78| 5.07| 402 | 253 | 167
25 cm(L-spine) | 1690 {1517 | 1507|1258 1010 | 658 | 4.23
30cm 23.65 | 27.80|28.23(25.23| 2090 | 1342 | 8.85
mR/min
50
10 - 30cm
- 25em
20cm
1.0 18cm
.. 10cm
Scm
01> 4 60 80 100 150 200 cm

Fig. 4. Distribution of scatter ray at facial reason.
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Table 5. Distribution of scatter ray at thorax reason
put on apron.

dose late according to distance(mR/min)

20cm |40 cm |60 cm | 80 cm | 100 cm | 150 cm | 200 cm

Scm 002 | 002 | 000 | 000 [ 000 | 0.00 0.00
10cm 007 | 002 | 000 | 000 | 000 | 0.00 0.00
18 cm 012 } 010 | 010 § 007 | 005 | 002 0.02
20cm 013 | 013 | 010 | 008 | 003 | 0.02 0.02
25cm 058 | 053 | 047 | 040 | 032 | 017 0.12
30cm 187 | 178 | 172 | 137 | 100 | 062 | 0367

thickness

mR/min
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20 40 60 80 100 150 200 ¢m

Fig. 5. Distribution of scatter ray at thorax reason put

on apron.
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scatter ray at facial
reason({mR)

distance

scatter ray at thorax reason
put on apron{mR)

thickness 60 cm {100 cm| 150 om | 200 em

60 em [100 cm
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