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Optimization of scanning parameters for pulmonary nodules using different CT scanner:a comparative
phantom study LIU Jun-qi, CHENG Yong,CHEN Lan-jing, et al. Department of Radiology, The Af-
filiated Hospital of Southwest Medical University,Sichuan 646000,China

[Abstract] Objective: To investigate the effect of different lung nodule scanning parameters on
image quality and radiation dose with the settings of different CT equipments,and to optimize the lung
nodule CT screening protocol.Methods: A total of 9 pulmonary nodule model with three different dia-
meters (3,5 and 8mm) and three different densities (100, —630 and —800HU) were implanted into
the simulated human chest model. The images were scanned under the fixed tube voltage (120kVp)
and different CT exposure (10,15,20,30,50,100 and 200mAs).The scanning parameters were recor-
ded as group A (United imaging uCT 550),B (Philips iCT 256) and C (GE optima CT 540) according
to the CT scanner.The CT volume dose index (CTDIvol) and dose length product (DLP) were recor-
ded.The nodule detection rate and image quality (subjective evaluation and objective evaluation) were
evaluated. The correlation between any two CT scanners and scanning parameters on radiation dose
and image quality was analyzed. One-way ANOVA and Kruskal Wallis H test were used to analyze the
difference of image quality among the three groups.Results: The CT exposure and image quality de-
creased as the CT exposure decreased,but the optimal CT exposure was different for different CT e-
quipment. The differences of CNR and SNR among group A,B and C in the same CT exposure parame-
ters were all statistically significant (P <C0.05).The difference of subjective score of lung nodules a-

mong the three group was statistically significant when the tube current was 100,50,30 and 20mAs
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(P<C0.05). The detection rate of pulmonary nodules was 100% when the exposure was more than
50mAs in group A,B and C.The detection rate of lung nodules were 100%,100% ,88.9% and 77.8%
when CT exposure was 30,20,15 and 10mAs in group A,and those were 79.6%,77.8% ,77.8% and
68.5% in group B;100%,94.5%,79.6% and 66.7% in group C correspondingly. There were signifi-
cantly better in group A than in groups B and C.For comprehensive evaluation, the optimal CT expo-
sure for qualified image quality of group A,B and C were 20,50 and 30mAs respectively,the CTDIvol
of group A,B and C were 1.75,3.38 and 3.45mGy,respectively.On the premise of qualified image qua-
lity, group A had the lowest radiation dose.Conclusion: With the premise of qualified image quality,
uCT 550 has the most optimal scanning parameters and the lowest radiation dose.This scheme can be
used as an optimization protocol for routine CT screening of pulmonary nodules.
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