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Table 1. Measurement Result of Tube Voltage Reproducibility of X-ray. (Unit: %)
Hz;saps:al Tube voltage(kVp) Dong-gu Seo-gu Nam-gu Buk-gu Gwangsan-gu
60 -11.7 -2.2 1.6 -115 -0.6
1 80 -13.0 -15 -1.6 -2.1 -0.9
100 -3.2 5.4 -1.1 2.3 -0.3
60 11 -2.9 -4.1 -8.3 -2.4
2 80 3.6 -2.5 43 2.3 -4.8
100 5.2 -1.7 75 2.2 -5.8
60 2.6 -4.4 -0.6 8.8 -2.4
3 80 0.2 0.6 0.2 4.6 -4.9
100 11 0.9 -0.6 5.6 -3.7
60 -0.2 14 -1.6 1.2 -2.2
4 80 1.2 44 -1.8 14 -1.9
100 45 5.2 0.8 6.8 -6.7
60 7.0 -4.4 6.6 -0.1 25
5 80 19.3 -1.7 3.6 45 1.8
100 115 -0.3 -1.2 8.1 1.9
60 0.1 17 45 -0.9 -1.2
6 80 11.2 24 -2.3 -3.4 -1.3
100 7.6 6.6 4.1 11 -0.3
60 -1.7 -4.6 0.9 -8.9 -1.0
7 80 0.9 -9.9 0.5 4.6 -1.7
100 7.9 11.4 11 54 0.7
60 -1.4 55 6.8 24 6.3
8 80 -1.5 -3.0 4.6 -1.1 5.1
100 -0.9 -1.7 6.7 0.7 2.8
60 6.9 29 -1.6 -2.5 -1.2
9 80 1.0 21 -1.3 -11.2 -1.9
100 -1.1 -2.9 -1.3 0.6 -0.9
60 -0.6 7.2 8.9 14 5.1
10 80 5.7 13 5.8 0.9 51
100 -1.2 2.8 39 0.6 31
Pass 26(86.7%) 29(97.0%) 30(100%) 28(93.3%) 30(100%)
Fail 4(13.3%) 1(3.0%) 0(0%) 2(6.7%) 0(0%)
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Table 2. Measurement Result of Tube Current Reproducibility of X-ray. (unit : %)
Hzlsa‘ll:al Tube current(mA) Dong-gu Seo-gu Nam-gu Buk-gu Gwangsan-gu

100 -0.6 0 0 0.8 0

' 200 -0.4 0 -0.1 -0.2 -0.2
100 0 -0.4 04 -11.4 0.6

? 200 0 0.1 -04 -2.7 -3.8
100 0 -0.2 0.8 0.8 04

’ 200 -18.1 24 0 -1.9 0.2
100 0 6.8 0.6 0 0

* 200 0 18 -0.8 0 -0.3
100 0 0 -9.0 -2.0 0.8

° 200 0 -0.3 0.3 -5.2 0
100 0 8.8 -22.4 -1.6 0

° 200 0 13 -2.7 0 -0.1
100 0 -0.6 0 0 0

! 200 0 -5.8 0 -0.2 0
100 0 0.4 0 0.4 0

° 200 -0.8 5.1 0 -1 0
100 0 0 0 04 0

° 200 0 -13.4 0 -0.1 0
100 -1 0 0.2 -1 -0.4

10
200 -15 0 0.2 -0.4 -0.3

Pass 19(95.0%) 20(100%) 19(95.0%) 20(100%) 20(100%)
Fail 1(5.0%) 0(0%) 1(5.0%) 0(0%) 0(0%)
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Table 3. Measurement Result of Exposure Time Reproducibility of X-ray. (Unit : %)
Hospital class 5;22:3 Dong-gu Seo-gu Nam-gu Buk-gu Gwangsan-gu
0.1 -27.0 43 3.8 1.0 10.4
! 0.2 -3.0 5.7 0.8 34 37
0.1 41 4.2 3.9 16.2 -3.2
? 0.2 2.6 5.1 23 0.7 111
0.1 3.6 9.0 1.7 -5.4 -7.6
3 0.2 25 20.5 5.5 -4.8 -5.1
4 0.1 -96.1 6.6 19.0 19.2 -40.1
0.2 -10.2 2.2 12.1 48 -0.6
0.1 -25.4 -27.0 6.3 5.6 5.4
° 0.2 -0.5 11 45 2.3 3.7
6 0.1 7.6 12.6 44 19.8 -82.0
0.2 2.7 13 0.1 0.8 -6.3
0.1 11.8 -1.8 4.0 15.0 7.8
! 0.2 2.6 7.6 2.6 13.0 135
0.1 134 3.6 7.5 7.4 8.01
8 0.2 -14 10.1 24 5.3 2.1
0.1 -41.0 44 35 3.0 8.0
? 0.2 -3.8 2.5 2.2 0.9 1.6
0 0.1 24 80.4 5.3 14.6 8.1
0.2 12.7 2.6 2.6 34 5.6
Pass 15(75.0%) 15(75.0%) 18(90.0%) 14(70.0%) 15(75.0%)
Fail 5(25.0%) 5(25.0%) 2(10.0%) 6(30.0%) 5(25.0%)
Table 4. Measurement Result of Intensity of Illumination. (Unit : Ix)
Hospital class Dong-gu Seo-gu Nam-gu Buk-gu Gwangsan-gu
1 225 30.7 7.0 17.2 315
2 24.2 0 37 33.0 27.0
3 21.7 37.2 23.0 4.2 19.0
4 9.0 24.7 10.5 25.7 34.0
5 10.2 6.0 13.7 25.2 23.7
6 24.7 36.2 235 10.5 30.7
7 23.0 27.0 24.0 7.2 245
8 20.2 26.5 12.0 24.7 10.5
9 25.7 8.2 30.2 24.2 30.0
10 25.0 12.0 242 40.2 232
Pass 9(90.0%) 8(80.0%) 8(80.0%) 8(80.0%) 10(100.0%)
Fail 1(10.0%) 2(20.0%) 2(20.0%) 2(20.0%) 0(0.0%)
3.4 2=Z7 ] A vl oA el s JFE rAE dAteld. wEt
Fgko] ALgRE OB AangAols dane) z 1 & AR A THE BeSBeN FRe) W 10w
ApobE 2A- 5 9= AAA s zEslrt 9o, of Z owdlZF S gtell S T 90.0%2] &
A Aol fkE date Hojg Ao Sl ATE WI AT, W, ST SRA sEilh
Zo] Ao daMe] GEHAS zTlslA] Ha} Al Qtell o9k 80.0%e] FAES Hrh Bt
= 5101011:}. w3 2o A 9 AlA S 215 T WA= 102 H)7E o a9 <hell 591 100%
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Table 5. Result of Half Value Layer Test. (Unit : mmAl)
Hospital class Dong-gu Seo-gu Nam-gu Buk-gu Gwangsan-gu
1 2.2 3.0 2.0 3.1 2.1
2 25 32 22 23 41
3 2.0 21 21 21 2.3
4 3.0 2.2 34 3.0 41
5 1.0 3.1 3.3 2.2 1.6
6 24 24 29 39 29
7 2.0 21 17 2.0 2.8
8 19 21 2.2 3.0 21
9 31 13 3.4 2.2 3.0
10 20 17 25 19 2.0

Pass 6(60.0%) 6(60.0%) 5(50.0%) 5(50.0%) 4(40.0%)

Fail 4(40.0%) 4(40.0%) 5(50.0%) 5(50.0%) 6(60.0%)

Table 6. Result of Beam Perpendicularity Test. (Unit: No. of place)
Classification Dong-gu Seo-gu Nam-gu Buk-gu Gwangsan-gu
(Angle)

0° 1 2 2 4 3

>1.5° 5 3 4 4 4

1.5° 1 1 0 1 1

>3 3 4 4 2 2
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C
Fig. 1. Image distortion of beam alignment test tool. A, Beam perpendicularity. B, Beam within 1.5° perpendicular incidence. C, Bean miss 1.5°
perpendicular incidence. D, Beam within 3° perpendicular incidence.

Table 7. A Standard of Reproduction of X-ray.

D

A standard comparison

Test item

The ministry of health and welfare

JIS and KSA

Reproduction of exposure dose

0.05(5%) and less

0.1(1%) and less
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Actual Condition of Quality Control of X-ray Imaging System in Primary Care
Institution: focused on Gwangju Metropolitan City
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Abstract - With the expanded use of radiation in modern medical practices, the most important issue in regards to efforts to reduce
individual exposure dose is quality assurance. Therefore in order to study the present condition of quality assurance, the Gwangju
Metropolitan City area was divided into five districts each containing ten hospitals. Four experiments were conducted: a reproducibility
experiment for kVp, mA, and examination time (sec) intensity of illumination; half-value layer (HVL) measurement; and beam
perpendicularity test matching experiment. The tube voltage reproducibility experiment for all fifty hospitals resulted in a 95.33%
passing rate and mA and examination time both resulted in a 77.0% passing rate. The passing rate for intensity of illumination was
86.0% and 52.0% for HVL, which was the lowest passing rate of all four factors. For the beam perpendicularity test matching
experiment, generally the central flux is matched to within 1.5°. Of all fifty hospitals 30.0% were beyond 3°. The results of the survey
showed that 58% responded that they knew about quality assurance cycle. All fifty respondents stated that they have not received any
training in regards to quality assurance at their current place of employment. Although quality assurance is making relative progress, the
most urgent issue is awareness of the importance of quality assurance. Therefore, the implementation of professional training focusing
on safety management and accurate quality assurance of radiation will reduce the exposure to radiation for radiologists and patients and
higher quality imaging using less dosage will also be possible.

Keywords : Quality Assurance, Reproducibility, Intensity of Ilumination, HVL, Beam Perpendicularity
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