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[Abstract] Objective: To explore the effect of high-pitch spectral CT scanning combined with a-
daptive iterative reconstruction-V (ASIR-V) using the intelligent matching technology on the image
quality and radiation dose based on a chest phantom.Methods: A chest phantom was scanned on a revo-
lution energy spectrum CT scanner using automatic spectral imaging mode selection. In the study
group (group A),1.531 helical pitch was used and monochromatic 70KeV images were reconstructed
using different levels of pro-ASIR-V (from 0% to 100% ,step by 10% ) with a slice thickness of 5mm.
In the control group (group B),0.992 helical pitch was used and monochromatic 70KeV images were
reconstructed using FBP(0% ASIR-V) with a slice thickness of 5mm.Images of lung window and me-
diastinal window were separately reconstructed by bone algorithm and standard algorithm.The image
noise of lung tissue on lung window, heart on mediastinal window were objectively evaluated and the

image quality was subjectively scored (5-point system, 1 point is the lowest,5 points is the highest).
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Effective radiation doses in two groups were recorded.Results: No significant difference in image noise
of lung tissue on lung window was found between group A and group B (P >>0.05).The image noise of
heart on mediastinal window were (7.33£0.31)HU, (6.72+0.28) HU, (6.1040.24) HU, (5.63 %=
0.19)HU, (4.98+£0.19)HU, (4.53+0.20) HU, (3.73£0.10) HU, (3.08£0.04) HU, (2.85+£0.08) HU,
(2.35+0.08)HU and (2.0340.12)HU in group A,respectively.The image noise of heart on mediasti-
nal window was (6.7540.26) HU in group B.The image noise of heart on mediastinal window de-
creased with the increase of ASIR-V in group A,and the difference between the two groups was statis-
tically significant (P <C0.05).The image noise of heart on mediastinal window of group B was signifi-
cantly lower than that of group A (0% ASIR-V) and significantly higher than that of group A (from
20% to 100% ASIR-V) (all P<C0.05).There was no significant difference in image noise of heart on
mediastinal window between group B and group A (10% ASIR-V) (P >>0.05).The mean subjective
scores of images in group B and group A (from 10% to 60% ASIR-V) were all 5 points. The optimal
image quality was obtained with 60% pro-ASIR-V.The effective dose (ED) value of the high-pitch in
group A is 5.31mSv, which was 22.37% lower than that of the routine-pitch in group B.Conclusion:
The radiation dose of high-pitch is lower than that of routine-pitch spectral CT monochromatic ima-
ging based on intelligent matching technology.The use of pro-ASIR-V (from 10% to 60% ) results in
improving image quality of high-pitch spectral CT monochromatic image by reducing image noises,and
60% Pro-ASIR-V could obtain optimal image quality.
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tistical iterative reconstruction; Image quality; Radiation dose
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