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Evaluation and Analysis of Scattered Radiation Dose according to Factors in
General X-ray Examination

Dong-Kyung Jung”-Myeong-Hwan Park"-Jeong-Min Seo?
D Department of Radiologic Technology, Daegu Health College
2 Department of Radiological Science, Catholic University of Pusan

Abstract Control of scattered radiation is one of very important factors in the use of medical radiation. In general X-ray
exam, the causes, measurement methods, and the kind of detectors of scattered rays within the radiation area are diverse,
In this study, the dose of scattered ray was measured by changing the thickness of the polycarbonate phantom and the tube
voltage. As a result of measurement of scattered radiation, the results show that the scattered dose significantly(p<.05)
increased with growing of thickness of phantom in the tube voltage 40, 50 and 60 kVp(F(p){.05, R®64%). As tube volt-
age increased at all phantom thicknesses, the scattered dose also significantly(»¢.05) increased(F(p)<.05, R*Y69%). In cases
where a significant correlation was shown, the coefficient of determination of more than 60% was shown in regression
analysis. The results of this study can be used as data on scattered radiation dose according to the tube voltage and the
object thickness in general X-ray imaging exam,
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Table 1, Dose of scattered radiation measured based on tube voltage and phantom thickness using proportional counter survey

meter [MSv]
Depth kVp
(cm) 40 50 60 70 80 Q 100
0 3.94 7.54 11.58 14.93 20.30 21.63 2273
1 4.06 10.50 16.50 18.27 21.60 22.80 23 47
2 4.81 10.87 17.97 21.30 2257 23.80 23.33
3 5.39 11.95 19.40 22.63 23.80 24.40 24.47
4 5.48 11,90 19.07 22,27 23.20 23.60 23.77
5 5.76 12,90 17.50 20,77 23.77 23.80 24,37
6 5.87 10.56 20.53 20.87 23.07 23.80 23.77
7 6.04 12,77 20.70 23.20 23.23 24,10 23,73
8 6.36 13.00 20.63 22.77 24,40 24.23 24,10
9 7.74 15.87 20.80 21.83 21,57 21,23 23.83
10 7.99 15.03 20.43 19.70 21.03 24,33 23.87

kVp: tube voltage, depth :

thickness of polycarbonate phantom, unit of dose: mSv

Table 2, Correlation of scattered radiation dose by tube voltage and phantom thickness in proportional counter survey meter

Correlation by tube voltage

Correlation by thickness

kVp r p Depth r P
40 1,000 {.001 0 1.000 {.001
50 .873 (.001 1 1.000 (.001
60 .836 .001 2 .964 (.001
70 .391 .235 3 1.000 (.001
80 127 .709 4 1.000 {.001
90 .339 .307 5 1.000 (.001
100 528 .095 6 .964 (.001
7 .964 (.001
8 .857 014
9 .857 014
10 929 .003

unit of depth: cm, r:

correlation coefficient, p @ p-value of r
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Table 3, Results of linear regression analysis according to the tube voltage (variance : depth)
Standardization
Tube Non-Standardized Coefficient
Factor o) F(p) R?
voltage
B SE B
Constants 3.890 0.202 19.293 (.001
40 121,451 {.001 931
Depth 0.376 0.034 0.965 11.020 {001
Constants 9.098 0.674 13.500 €.001
50 27.421 .001 753
Depth 0.597 0.114 0.868 5.237 .001
Constants 15.306 0.986 15,528 .001
60 16.079 .003 641
Depth 0.668 0.167 0.801 4.010 .003
Constants 18,856 1,223 15.418 €.001
70 3.450 096 277
Depth 0.384 0.207 0.526 1.858 .096
Constants 22.242 0.759 29.303 .001
80 0.302 .596 032
Depth 0.070 0.128 0.180 0.549 0.596
Constants 23.060 0.628 36.716 {.001
90 0.482 .505 .051
Depth 0.074 0.106 0.226 0.694 505
Constants 23.405 0.250 93,782 {.001
100 2.950 120 247
Depth 0.072 0.042 0.497 1.718 120

Tube voltage : kVp, Depth :

thickness of polycarbonate phantom, ¢(p) :

coefficient, F(p): ANOVA, R* coefficient of determination

Table 4, Results of linear regression analysis according to the phantom thickness (variance : tube voltage)
Non-Standardized Standardization
Depth Coefficient Factor t(p) Flp) R?
B SE B
Constants -8.563 1.946 -4.448 .007
0 155.370 (.001 .969
Tube voltage 0.333 0.027 0.984 12,465 {.001
Constants -5.240 3,460 -1,514 190
1 43.660 .001 .897
Tube voltage 0.314 0.048 0.947 6.608 .001
Constants -3.698 4,526 -0.817 451
2 24,419 004 .830
Tube voltage 0.307 0.062 0.911 4,942 004
Constants -2.772 4,876 -0.569 .594
3 21.299 006 810
Tube voltage 0.309 0.067 0.900 4.615 .006
Constants -2.130 4,805 -0,443 676
4 19.879 .007 799
Tube voltage 0.294 0.066 0.894 4,459 .007
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Table 4, Results of linear regression analysis according to the phantom thickness (Cont) (variance : tube voltage)
Non-Standardized Standardization
Depth Coefficient Factor t(p) Flp) R?
B SE B

Constants -2.565 3,827 -0.670 532

5 32.495 002 867
Tube voltage 0.300 0.053 0.931 5.700 .002
Constants -2.327 4,942 -0.471 058

6 18.939 .007 791
Tube voltage 0.295 0.068 0.889 4,352 .007
Constants -0.455 5.320 -0.086 935

7 14.629 012 745
Tube voltage 0.280 0.073 0.863 3.825 .012
Constants -0.507 5.105 -0.099 925

8 16.375 .010 766
Tube voltage 0.284 0.070 0.875 4,047 .010
Constants 4.041 4,571 0.884 417

9 11.554 .019 .698
Tube voltage 0.213 0.063 0.835 3.399 .019
Constants 2.201 3.699 0.595 578

10 22,068 .005 815
Tube voltage 0.239 0.051 0.903 4.698 .005

Tube voltage : kVp, depth : thickness of polycarbonate phantom, ¢(p) :
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