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Abstract The purpose of this study was to evaluate optimal CT scan parameters to minimize patient dose to the irradi-
ation and maintain satisfactory image quality in low-dose chest computed tomography (CT) scans, In a chest anthro-
pomorphic phantom, chest CT scans were performed at different kVp and mA within reference of 3.4mGy in volume CT
Dose Index (CTDI). The following quantitative parameters had been statistically evaluated: image noise, signal-to-noise
ratio (SNR), contrast-to-noise ratio (CNR), and figure of merit (FOM). Nine radiographers conducted the blind test to select
the optimal kVp-mA combination. Results indicated that the kVp-mA combination of 80kVp-90mA, 100kVp-50mA,
120kVp-30mA and 140kVp-30mA were obtained high SNR and CNR. The 120kVp-30mA combination offered good com-
promise in the FOM, which showed the quality and dose performance, In the blind test, an image of 80kVp-90mA ob-
tained a high score with 4.7 points, and 120kVp-10mA or 140kVp-10mA with a low tube current were observed severe
noise and poor image quality, thus resulting in decreased diagnostic accuracy. On the other hand, in the combination of
high kVp and high mA(140kVp-90mA), the image quality was improved, but the radiation dose was also increased. the
FOM value of 140kVp-90mA was lower than 120kVp-30mA. The application of appropriate scan parameters in low-dose
chest CT scans produced satisfactory results in dose and image quality for the accuracy of the clinical diagnosis.
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Table 1, CT scan protocol in 64 Channel MDCT
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Fig. 1, Human anthropomorphic Rando phantom and ROl in
the image of the phantom
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Scan parameter Value Scan parameter Value
Tube Voltage (kVp) 80, 100, 120, 140 Slice thickness (mm) 1.5
Current (mA) 10, 30, 50, 70, 90 Detector Coverage (mm) 40.0
Rotation time (sec) 0.5 Pitch (mm&rot) 0.984
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Fig. 2, Phantom CT images evaluated in this study
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Table 2, CTDl,y at kVp-mA combinations [Unit : mGy]
80 kvp 100 kvp 120 KVp 140 KVp
10 mA 0.13 0.24 0.38 0.54
30 mA 0.59 0.73 1.15 1.63
50 mA 0.64 1,22 1.91 2,71
70 mA 0.9 1.71 2.68 3.8
90 mA 1.16 2.2 3.45 4.89
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Table 3, SNR, CNR of lung (ROl 3, 4) and FOM at scan parameters

80 kVp 100 kvp 120 kVp 140 kvp
SNR CNR FOM SNR CNR FOM SNR CNR FOM SNR CNR FOM
10 mA 15.57 0.79 60.6 36,7 1.55 168.7 60.0 2.20 300.1 62.8 3.15 231.6
30 mA 4233 2.10 149.3 71.6 3.02 222.6 120.2 5.13 401.1 118.2 5.71 273.8
50 mA 62,91 2.45 197.9 104.1 3.99 277.9 121.6 6.05 246.3 145.2 7.82 248.0
70 mA 65.98 2.63 155.5 112.3 5.47 238.0 148.8 6.76 263.5 210.3 9.24 374.9
90 mA 86.90 4.34 209.7 162.1 7.05 380.7 187.7 6.74 326.4 211.8 8.41 2931
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Fig. 3. The result of CNR and FOM calculation (a8) CNR, (b) FOM
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Table 4, Calculation of effective dose based Dose-Length
Product (DLP)

10 mA O mM 0 mA 70 mA 90 mA
OP B DP BED DP BED DP BD DP BD

Kp 357 005 10 014 164 023 2357 033 30 042
100 -
Kvp 643 009 1929 027 3214 045 4429 062 5714 08
120

10 014 30 042 S0 07 70 098 90 126
kvp
140 -
KVp 1429 02 4214 06 7071 099 9857 138 127.14 1.78

Effective dose(ED) : mSv, Dose-Length Product (DLP) : mGycm
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Table 5, Index of Low-dose protocols by manufacturers
CTDlg DLP Conversion slice
Name kv, mAs mSv
P (mGy) (mGycm) factor thickness
SIEMENS
(SOMATOM Definition Flash) 120 40(72mA) 2,74 116 0.014 1,62 3/1.5
GE (Revolution HD) 120 25(50mA) 2.04 86.19 0.014 1.20 3.75/1.25
GE (LightSpeed VCT)-this study 120 25(50mA) 1.96 89.87 0.014 1.25 3.75/1.25
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