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Long-term stability of CT number of water, image noise and tube voltage for a SIEMENS CT-
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Abstract: Objective To evaluate the long-term stability of the CT number of water, image noise and tube voltage for a

SIEMENS Sensation Open CT-simulator by analyzing the data from routine quality assurance measurements using water

phantom. Methods SIEMENS Sensation Open CT-simulator was tested monthly by a water phantom and routine quality
assurance program. We obtained the CT number of water, image noise and tube voltage when the nominal tube voltages was
120 or 140 kV. Statistical analysis was conducted on the test data of 34 months from July 2013 to April 2016. Results At

the nominal tube voltages of 120 kV, the CT number of water for the first to the sixed slice (slice thickness: 4.8 mm) were
(0.05+0.47), (0.75+0.36), (0.08+0.50), (-1.21+0.46), (-0.534+0.45) and (-0.62+0.45) HU, respectively; and at 140 kV, the
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corresponding CT number of water for six slices were (0.07+0.50), (1.01£0.42), (0.11+0.41), (-1.36+0.51), (-1.24+0.38) and
(-1.01 +0.45) HU, respectively. The image noises at the nominal tube voltages of 120 and 140 kV were (10.32+0.05) and
(9.424+0.06) HU. When the nominal tube voltage was 120 kV, we detected 28 times of 119.8 kV (tube voltage) and 6 times

of 120.0 kV; when the nominal tube voltage was 140 kV, we detected 18 times of 139.8 kV and 16 times of 139.6 kV.
SIEMENS CT-simulator are stable and meet the operating requirements
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Conclusion The statistical data shows that in the 34 months, the CT number of water, image noise and tube voltage for
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b: At the nominal tube voltages of 140 kV
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Fig.1 Variation trends of the CT number of water for slice 3 and slice 4 in 34 months
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Fig.2 Variation trends of image noise in 34 months
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Tab.1 Statistical data of the CT number of water and image noise in 34 months at the nominal tube voltages of 120 kV (HU)

CT number of water

Statistical data

Image noise

S1 S2 S3 S4 S5 S6
Mean+=SD 0.05+0.47 0.75+0.36 0.08+0.50 -1.21+0.46 -0.53+0.45 -0.62+0.45 10.32+0.05
Maximum 0.80 1.41 1.00 -0.30 0.51 0.17 10.42
Minimum -0.77 -0.23 -1.01 -2.19 -1.63 -1.66 10.23
Range 1.57 1.64 2.01 1.89 2.14 1.83 0.19

SD: Standard deviation
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Tab.2 Statistical data of the CT number of water and image noise in 34 months at the nominal tube voltages of 140 kV (HU)

CT number of water

Statistical data

Image noise

S1 S2 S3 S4 S5 S6
Mean+SD 0.07+0.50 1.01£0.42 0.11+£0.41 -1.36+0.51 -1.24+0.38 -1.01+0.45 9.42+0.06
Maximum 0.84 2.05 0.76 -0.01 -0.62 -0.31 9.56
Minimum -1.36 0.04 -0.69 -243 -1.93 -2.17 9.32
Range 2.20 2.01 1.45 242 1.31 1.86 0.24
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