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Abstract

The purpose of this study was to develop a self-diagnostic linearity quality control techniques
of computed tomography (CT) by using measured CT number values from the various
concentrations of iodine contrast media (CM) is diluted with distilled water under each condition
of the tube voltage. The equipment was used for four-channel MDCT, the iodine concentration
were using 300 mgl/ml, 350 mgl/ml, 370 mgl/ml and 400mgl/ml. Dilution of CM in distilled water
was increased by each 5% until the maximum CT number values were measured. We applied
the tube voltages for 90 kVp, 120 kVp, 140 kVp. As a result, we was obtained to the nearest
linearity as 0.993 of correlation coefficient between the iodinated CM from 5% to 25% in 400
mgl/ml and the CT number values by 90 kVp. In conclusion, the proposed self-diagnostic
linearity quality assurance technique by using iodine CM can be utilized to replace the AAPM

CT performance phantom.
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E 1. ME0) AKSH ZYM} 29C # 2.2 CT MSEIIR MEOIN| MY 23
Contrast Media lodine Concentration 2 Ao o] &g CT Avldl dist A Hs5e
Xenetix 300 300 mgl/ml AAPM?] CT A5%H718 WE(Model 610K, Nuclear
lomeron 350 350 mol/mi Associates, Carle Place, NY, USA)& ©]-&3tod A|8)st
Ultravist 370 370 mgl/ml
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1. CT MSH7IE MEW A 2MM Zut

AAPMe] 2]5 100 ~ 140 kVpell Al CT A5 7}
& Agoae] A0y Bk 2450 @_@%?h of
A (acryl) 0217 cm’, Y& Z(nylon) 0.209 cm ', &

2= (polystyrene) 0.187 cm ', el = 2ll(polyethylene)

0179 cm’?, Zg)F}RM]o]E(polycarbonate, lexan)
0.212 cm "o tHS].
H 2. CT ¥4597t8 HEMAMO| =M HIt Aot
ltem Linear attenuation | Reference Measured
coefficient value value
Polyethylene 0.179 cm™'  |-92 + 10 HU| -88.5 HU
Polystyrene 0.187 cm’’ -24 + 10 HU| -27.4 HU
Nylon 0.209 cm’' 92 + 10 HU| 98.7 HU
Polycarbonate 0.212 cm’’ 102 = 10 HU| 104.2 HU
Acryl 0.217 cm’’ 120 + 10 HU| 124.6 HU
Correction Coefficient(R?) 0.996 0.994
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Hot Halof| M2 CT number &3 iz

3. M SFRAS olgst KMY T}

= shakoll TAIGle] 90 kVpollAl it 0979 + 0.0042
Be 4RSS nan,
3. MY sl 2EMol 2Ist MY |- A DL ARA
e kV| linear regression UeiEale]
Concentration P g Coefficient(R?)

90 Y =311.97X + 473.55 0.978
300 mgl/ml 120 | Y =120.65X + 959.79 0.901
140 | Y=59,554X+ 1252.4 0.846
90 Y = 335.06X + 551.01 0.980
350 mgl/ml 120 | Y =174.08X + 750.15 0.953
140 | Y =94.536X + 1024.5 0.900
90 Y = 389.37X + 489.13 0.984
370 mgl/ml 120 | Y =188.25X + 773.36 0.945
140 | Y=92.867X+ 1136.6 0.863
90 Y = 401.57X + 852.93 0.975
400 mgl/ml 120 | Y=218.11X+917.95 0.960
140 | Y=122.35X+ 1138.4 0.913

g o gus 444 H3rE %H W&ﬁl?ﬂ 7}
=2 90 kVpoll A ~788F
GA Mg S HAge & Z“ S A7t
aFdvh oL A 3 419 2ol YA s|Mu&o] 771
2 300 mgl/ml ZF AN = 5% ~ 40%, 350 mgl/ml
ZQANME= 5% ~ 35%, 370 mgl/ml G A A=
5% ~ 30%, 400 mgl/ml ZGA M= 5% ~ 25% T
Tl A A4S kel

E 4. 90 kVpOIA BMN0| SAEIE MY SHLHAT
NS

lodine lodinated Contrast [e—— =
Concentration Media (%)
300 mgl/ml 5% ~ 40% Y = 332.86X + 403.92| 0.986
350 mgl/ml | 5% ~ 35% | Y=354.67X+492.19| 0.982
370 mgl/ml | 5% ~ 30% | Y=45193X+41829| 0.989
400 mgl/ml | 5% ~ 25% | Y =451.78X + 735.77| 0.993
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