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Phantom study of low tube voltage in combination with adaptive statistical iterative reconstruction in low-dose abdominal CT
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[Abstract] Objective: To evaluate the influence of the image quality of low-dose abdominal CT scanning,a phantom
was used,and low tube voltage in combination with adaptive statistical iterative reconstruction (ASIR) technique was adap-
ted,in order to investigate the clinical applicable protocol for low-dose abdominal CT scanning. Methods: An abdominal
phantom was scanned repeatedly with tube voltage as 100kVp and 120k Vp, respectively. Automatic tube current modulation
(ATCM) technique was used. For 100kVp groups, the noise index (NI) was set at 11,12,13,14,15,16,17,18,19 and 20;
images were reconstructed with 30 % ASIR,50 % ASIR,70% ASIR and 90 % ASIR , respectively. For the 120kVp group (rou-
tine standard dose group), NI was set as 11 and images were reconstructed with 30% ASIR. Of the groups using different
scanning techniques,the CT value and objective noise level of liver and vertebra were measured, the signal to noise ratio
(SNR) was calculated,and the computed tomography dose index volumes (CTDIvol) was recorded. Subjective image score
was evaluated by two senior radiologists. Results: AT 100kVp, the CTDIvol decreased significantly with increase of NI.
While, with the same N1,as the increase of ASIR,there was reduce of image noise and increase of SNR. The image quality
was not acceptable for clinical application as NI>17. There were no significant difference in the tissue noise level and SNR
between the 70% ASIR group (NI=15) and the routine standard group (P>>0. 05). There was a 43. 8% reduction of radia-
tion exposure in the 70% ASIR group (NI=15) compared with the routine group, however, subjective image score was
comparable with the routine group. The tissue noise level and SNR of the 90% ASIR group (NI=15 or NI=16) were supe-
rior to the routine group,respectively (P<C0. 05),yet subjective image score was inferior as compared to the routine group.
Conclusion: Low tube voltage in combination with ASIR can ensure comparable image quality with routine standard group
while the radiation dosage is significantly reduced. With significant reduce of radiation dosage,increase of ASIR is needed.
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