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Abstract

In this study, we analyzed radiation dose and MTF with setting of Ion chamber and changing
kVp so that we are able to suggest acquiring optimized diagnostic images and minimizing
patient dose. we assumed right lateral decubitus position among chest decubitus projection and
set 7 combination of Ion chamber. By changing kVp(100, 110, 120, 130kVp), we exposed x-ray
five times respectively and calculated average value after measuring entrance dose. we input the
entrance dose value to PCXMC Monte carlo simulation tool and calculated organ dose and
effective dose. Then we did physical image evaluation with MTF for the purpose to compare
image quality. As a result, the high kVp, entrance dose is reduced. As change of ion chamber,
when selecting second ion chamber, both organ dose and effective dose were the lowest. In
contrast, selecting first ion chamber was the highest. MTF is superior to set second Ion chamber
and using 120 kVp. Consequently, when taking chest right lateral decubitus using Digital
radiography, the optimized combination which have both reducing dose efficiently without
declining image quality and aquring good qualified image is set 120 kVp and selecting second
Ion chamber.
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Table 1. The entrance surface dose on lon chamber by changing kVp (unit: 2 Gy)
Combinaions Kvp 100 kVp (Avg=SD) 110 kVp (Avg=SD) 120 kVp (Avg=SD) 130 kVp (Avg=SD)
1 46.20%+0.115 30.98+0.008 21.74%0.187 17.39+0.286
2 30.98+0.011 20.65+0.382 15.22+0.027 11.96+0.024
3 34.24+0.036 23.91£0.225 16.85+0.066 13.59+0.475
142 36.96+0.078 25.05+0.151 17.39£0.479 14.13+0.759
143 39.67+0.171 26.63+0.263 19.02+0.472 15.22+0.803
2+3 32.61+0.441 22.28+0.213 15.76+0.389 12.50£0.279

1+243 35.87+0.388 24.46+0.041 17.39+0.397 13.59+0.174
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PCXMC Z2135 o] &3t Jon chamberZ3}
2 g faMg gy

A wiglel] wE A7) 27}
oS3 2l 19 Ion chamberolA] ZAYS 1
110,120, 130 kVpZ WH3AAS W A& 2054, 1510,
1144, 9.77 pSv, A4 2633, 19.29, 1459, 1243 pSv=
yepdth faA e 982 7.14, 5.36, 455 nSvE UE
W THTable 2].

rir

S

MAeEe 786, 576, 429, 3.70 uSviE LFEFTH Table 5).
1+39 Ton chamberoll A Z%+-4 100, 110, 120, 130
kVpE #EAAS w #HE= 1764, 1298 1001, 855
uSv, A8 2261, 1658, 12.76, 10.88 puSvE LFERE
vl fE e 843 6.13, 469, 398 pSvE UEksTk
[Table 6].

Table 3. The organ dose by setting 2 lon chamber and

changing kVp (unit: z Sv)
kVp
100 kvp 110 kvp 120 kvp 130 kVp
Table 2. The organ dose by setting 1 lon chamber and Orgny
changing kVp (unit: z Sv) Lungs 13.77 10.06 8.01 6.72
o Heart 17.66 12.86 10.21 8.55
organ 100k 10KV 120 kvp 130 kvp Ribs 4739 3275 2482 1991
Lungs 20.54 15.10 11.44 9.77 Liver 10.56 7.75 6.18 5.19
Heart 26.33 19.29 14.59 12.43 Stomach 11.00 8.01 6.35 5.32
Ribs 70.67 49.14 35.45 28.95 Spleen 4.85 3.67 3.01 2.60
Liver 15.76 11.62 8.83 7.55 Kidney 1.67 1.30 1.10 0.96
Stomach 16.41 12.01 9.08 7.74 Pancreas 8.35 6.30 5.15 4.07
Spleen 7.24 5.51 4.31 3.78 Thyroid 2.88 2.18 1.79 1.53
Kidney 2.50 1.96 157 1.40 Skeleton 6.32 4.44 3.41 2.77
Pancreas 12.45 9.46 7.35 6.40 Scapular 7.83 5.88 477 4.05
Thyroid 4.305 3.27 2.52 2.23 Clavicle 36.65 25.78 19.81 16.08
Skeleton 9.42 6.66 4.87 4.03 GB 3.51 2.64 2.16 1.86
Scapular 11.68 8.82 6.81 5.89 Breast 28.06 19.43 14.81 12.00
Clavicle 54.59 38.67 28.29 23.35 Thymus 29.12 20.66 16.04 13.16
B 5.52 3.96 3.09 2.71 Efgeocsﬁe"e 6.92 4.91 3.81 3.13
Breast 41.84 29.16 21.16 17.45
Thymus 43.43 31.00 22.91 19.14 _
- Table 4. The organ dose by setting 3 lon chamber and
Effective 982 714 536 455 :
dose : : : : changing kVp (unit: # Sv)
oo WO ook 10KV 120 KVp 130 kv

29 Ton chamberol| 4] ¥A<HE 100, 110, 120, 130 Lungs 1522 1165 8.87 7.64
kVpZ W3 AS W #H= 1377, 10.06, 801, 6.72 uSv, Heart 1952 1489  11.30 9.71
A7 1766, 1286, 10.21, 855 pSv= YERSITE 8541 Ribs 52.38  37.92 2747 2262

Li 11.68 8.97 6.84 5.90
22 692, 491, 381, 3.13 pSvE LERITHTable 3. ver
. ope Stomach 12.16 9.27 7.03 6.05
A 2% L.

39 Ton chamberolA THP-S 100, 110, 120, 130 Spieon 536 126 334 296
kVDE Eﬂi}}‘]?\ﬂ/\% UH fﬂ]T‘:‘ 15.22, 11.65, 8.87, 764 LlSV, Kidney 1.85 1.51 1.21 1.09
A7He 1952, 14.89, 11.30, 9.71 pSvE Yebstt) f-84 Pancreas 9.22 7.30 5.70 5.00
2o 7928 551, 416. 355 uSviE YERTH Table 4]. Thyroid 3.19 2.52 1.98 1.74

Skelet 6.98 5.14 3.77 3.15

14241 Ton chamber] ] #9100, 110, 120, 130 Zen

S sA 710 Scapular 8.66 6.81 5.28 4.61

Al 72 9=
kVp= WA S v #H+= 1643, 1218, 9.15, 7.94 1Sv, Clavicle 20.50 29.85 21.93 18.27
AZF2 21.07, 15571167, 1010 pSvE el F& GB 388 3.06 239 211
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Breast 31.01 2250 1640  13.64
Thymus 3219 2393 1776  14.96

Effective 7.28 5.51 4.16 3.55
dose

Table 5. The organ dose by setting 1+2 lon chamber

and changing kVp (unit: # Sv)
e 100 kvp 110 kvp 120 kvp 130 kVp
organ

Lungs 16.43 12.18 9.15 7.94
Heart 21.07 15.57 11.67 10.10
Ribs 56.54 39.65 28.36 23.52
Liver 12.60 9.38 7.06 6.13
Stomach 13.13 9.69 7.26 6.29
Spleen 579 445 3.44 3.07
Kidney 2.00 1.58 1.25 1.14
Pancreas 9.96 7.63 5.88 5.20
Thyroid 3.44 2.64 2.04 1.81
Skeleton 7.54 5.37 3.90 3.27
Scapular 9.34 7.12 5.45 4.79
Clavicle 43.72 31.21 22.63 19.00
GB 4.18 3.20 2.47 2.20
Breast 33.47 23.53 16.92 14.18
Thymus 34.75 25.02 18.33 15.55
Fitective 7.86 5.76 4.29 3.70

2+3% Ton chamberoll Al #2194S 100, 110, 120, 130
kVpE W3kA S w #H& 1450, 10.86, 8.29, 7.02 1SV,
A2 1859, 1387, 1057, 893 uSvE Lrelstt), fas
22 684, 513, 3.89, 3.27 uSvE YERSTH Table 7).

1+2+3¥ Ton chamberoll Al #AHSH-S 100, 110, 120,
130 kVpE WEAIAS u) #& 1595, 11.92, 9.15, 7.64
uSv, A2 2044, 1523, 11.67, 971 pSve vrelyt
FEMEE 763, 563, 429, 35 pSvE UERHTH Table
8l.

PCXMC Z218& o]g3te] & 15719 7|4
2 FEA S AEE o Ton chamber 233 24
QF W3H(100, 110, 120, 130 kVp)oll w& 7142 37}
A3} 29 Ton chamberS A4S u] 714 $HA| el
o, 1% Ion chamber® A4S uf F7])Hgo] 714
=A JEbth B3 379 #sk100, 110, 120, 130
kVp)oll W& frasze z247F 692, 491, 381, 3.13 pSv
2 29 Ion chamberE AA IS W 714 vHA et e
1, 19 Ton chamberg AR IS Wl 9.82, 7.14, 5.36,
495 pSvE 7H =4 et
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Table 7. The organ dose by setting 2+3 lon chamber

Table 6. The organ dose by setting 1+3 lon chamber and changing kVp (unit: 2 Sv)
and changing kVp (unit: # Sv) Y
- oo P ok 110k 120 kvp 130 kvp
Vp
100 K 110 K 120 K 130 K
organ Wit 0K DRG0 Lungs 1450 1086 829 7.02
Lungs 1764 1298  10.01 8.55 Heart 1859 1387 1057 893
Heart 2261 1658 1276  10.88 Ribs 4988 3534 2570 2081
Ribs 60.68 4224 3101 2534 Liver 1112 836 6.40 5.43
Liver 13.53 9.99 7.72 6.61 Stomach 11.58 8.64 6.58 5.56
Stomach 1409 1033  7.94 6.77 Spleen 5.11 3.96 3.12 2.72
Spleen 6.21 4.74 3.77 3.31 Kidney 1.76 1.41 1.14 1.00
Kidney 214 1.68 1.37 1.22 Pancreas 878 6.80 5.33 4.60
Pancreas 10.69 8.13 6.43 5.60 Thyroid 3.03 235 1.85 1.60
Thyroid 3.69 2.81 2.24 1.95 Skeleton 6.65 479 3.53 2.89
Skeleton 8.09 5.72 4.26 3.52 Scapular 8.24 6.34 4.94 4.4
Scapula 1003 7.58 5.96 5.16
capuar Clavicle 3858 2781 2051  16.80
Clavicle 4693 3324 2475 2046
GB 3.69 2.85 2.04 1.04
GB 4.49 3.40 2.70 2.37
Breast 29.53 20.97 15.34 12.54
Breast 3593 2506 1851 1527
S— 3729 2665 2005 1675 Thymus 3066 2230 1685 1376
Effective Effective
vl 8.43 6.13 469 3.98 vl 6.84 5.13 3.89 3.07
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Table 8. The organ dose by setting 1+2+3 lon

chamber and changing kVp (unit: 2 Sv)
YO yokvp MoK 120KV 130 KVp
organ
Lungs 1595  11.92 915 7.64
Heart 2044 1523 1167 971
Ribs 5487 3880 2836 2262
Liver 1223  9.18 7.06 5.90
Stomach 1274 9.48 7.26 6.05
Spleen 5.32 4.35 3.44 2.96
Kidney 194 155 125 1.09
Pancreas 9.66 7.47 5.88 5.00
Thyroid 3.34 2,58 2.04 174
Skeleton 7.32 5.26 3.90 3.15
Scapular 9.07 6.96 5.45 4.61
Clavicle 4243 3053 2263 1827
GB 4.06 3.13 2.47 2.11
Breast 3249 2302 1692  13.64
Thymus 3372 2448 1833  14.96
Fltective 7.63 5.63 4,29 3.55
2 gt

Ton chamberZH2} A9t ®istol| ©b2 MIF 50%
A M FFrE e A9 120 kVp>130
kVp>110 kVp>100 kVpe] =22 MTF #o] =A
Elton] BE #H A 29 Ton chambers A7 s
Age] MTF gkel 296, 2.98, 3.31, 301 Ip/mm=z 7}
=A et whdel] 19 Ton chamberE 4748 219
o] MTF #ko] 251, 257, 2.79, 261 Ip/mm= 71 SH7
YERECH Table 9.

Table 9. MTF result by setting lon chanmber and

changing kVp (unit: Ip/mm)
~ K0 o0 10k 120 kvp 130 Kb
Combinal

1 2.51 2.57 2.79 2.61

2 2.96 2.98 3.31 3.01

3 2.71 2.73 3.09 2.91
142 2.68 2.69 2.84 2.81
1+3 2.68 2.68 2.79 2.70

1+243 2.70 2.72 2.97 2.84
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