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Impact of different CT simulators and scanning parameters on CT value and image noise
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Abstract: Objective To evaluate the impact of different types of CT simulators and scanning parameters on CT values and
image noise. Methods The CIRS-062M electron density phantom was scanned with 3 different CT simulators, namely
Siemens SOMATOM Definition AS, Philips Briliance Big Bore, and GE Discovery CT590 RT, and the CT value-electron
density (CT- ED) curves were established to compare the scanning results. With different scanning parameter settings,
Siemens SOMATOM Definition AS was used to scan the CIRS-062M electron density phantom to analyze the effect of tube
voltage, tube current, slice thickness, reconstruction algorithm, and position of the phantom in the gantry on CT value and
image noise. Results The 3 CT scanners showed only trivial differences in the CT values of the low-density phantoms of
the tissue-equivalent inserts, but the differences were obvious in high-density phantoms; the image noise was comparable
among the 3 CT scanners. Variations of the tube voltage produced significant effects on the CT values of high- density
phantoms and on the image noise; the scanning position affected the CT values of tissue-equivalent inserts but not the image
noise. Variations in the tube current, slice thickness, or reconstruction algorithm did not obviously affect the CT-ED curves,
but produced significant effects on image noise. Conclusion The type of CT scanners and scanning parameters setting can
affect the accuracy of the CT value. Appropriate quality assurance and control measures should be implemented in routine
CT simulations.
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HICT, 64 HERALARE L CT, FOV 7] 34 80 cm, i # i
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FULENLCT, BKFOV K70 em, $HlHUE 4 0.44 $/360°;
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Fig.1 CT-ED curves and image noises obtained using

image noise

different CT scanners [R5 L DR A 245 AR S SRR I CT (A — 3L,
UM BT LA I e SEFHLTE 4 200 mAs
2.3 BRI AL R AR FEHS AR H CT (AR 2 R 2R 1T 400 mAs

KHAAFRE B R AR RIAER IR 1 PR A Hi# BONE-1 500 mg/ce Z550iifth , 2284 2.1 HU.,

F1 TREERAMSINCTESER

Tab.1 CT values and image noise in scans with different tube currents

Tissue-equivalent Electron density CT valuetStandard deviation/HU

inserts (*10”electrons/cc) 200 mAs 300 mAs 400 mAs
Lung (Inhale) 0.634 -781.7£16.7 -781.2+14.6 -782.3+£14.8
Lung (Exhale) 1.632 -517.9+12.7 -519.3+11.4 -519.1+8.7
Adipose 3.171 -63.5+13.7 -63.3+11.4 -63.549.2
Breast 50/50 3.261 -38.1+£13.7 -38.0+10.9 -37.349.2
Water 3.340 -4.7+14.4 -5.4+11.6 -4.5+10.0
Muscle 3.483 46.8+13.9 46.7+£13.3 46.8+10.8
Liver 3.516 44.6+14.5 45.3+11.9 45.4+10.2
Bone-200 mg/cc 3.730 220.5+13.0 219.7£12.2 220.4+9.7
Bone-800 mg/cc 4.862 863.0+£18.4 862.8+16.7 863.9+14.8
Bone-1 250 mg/cc 5.663 1271.2+19.8 1273.2+18.3 1270.1£14.6
Bone-1 500 mg/cc 6.134 1530.9+19.7 1530.6+16.2 1528.8+12.9
Bone-1 750 mg/cc 6.600 1725.3£21.2 1725.4£18.6 1725.1£14.4
Titanium 12.475 3 068.7+£2.0 3069.3+1.9 3069.1£1.8
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Fig.3 Impact of slice thickness on CT-ED curves and

image noise
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Tab.2 CT values and image noise after reconstruction using different algorithms

Tissue-equivalent Electron density CT valuexStandard deviation/HU
inserts (x10”electrons/cc) B20f B31f B40f B50f

Lung (Inhale) 0.634 -783.4+13.7 -781.2+14.6 -782.9+16.5 -783.0+26.6
Lung (Exhale) 1.632 -521.1+8.4 -519.3+11.4 -521.3+10.8 -519.3+25.0
Adipose 3.171 -64.2+8.5 -63.3+11.4 -63.6£12.3 -64.0£26.2
Breast 50/50 3.261 -37.6£8.5 -38.0+10.9 -37.9+13.0 -37.1£29.2
Water 3.340 -3.9+8.8 -5.4£11.6 -3.4+12.8 -3.6+27.1
Muscle 3.483 47.3£9.5 46.7£13.3 46.6£13.0 47.0+£27.5
Liver 3.516 44.749.2 45.3+11.9 45.9+12.7 45.6+26.2
Bone-200 mg/cc 3.730 220.1+8.4 219.7£12.2 220.3+12.6 220.4+28.3
Bone-800 mg/cc 4.862 866.1x14.2 862.8+16.7 865.1£17.3 864.2+35.7
Bone-1 250 mg/cc 5.663 1273.8£12.0 1273.2+18.3 1269.9+18.3 1272.1+40.9
Bone-1 500 mg/cc 6.134 1532.4+13.4 1530.6£16.2 1528.9+16.2 1528.1£39.9
Bone-1 750 mg/cc 6.600 1 728.4+14.1 1 725.4+18.6 1 730.3+18.6 1722.0+£39.1
Titanium 12.475 3070.1£1.2 3069.3£1.9 3 069.7+1.9 3 067.8+4.0
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Fig.4 Impact of scanning position on CT-ED curves

and image noise
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