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Application of automatic tube voltage selection combined with
automatic tube current modulation technology in
thorax and abdomen CT scanning
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(1. Department of Radiology, Beijing Longfu Hospital, Beijing 100010, China; 2. Department of Radiology,
Peking University People's Hospital, Beijing 100044, China)

[Abstract] Objective To investigate the application value of automatic tube voltage selection (ATVS) combined with au-
tomatic tube current modulation (ATCM) technology in thorax and abdomen CT scanning. Methods The female thora-
coabdominal phantom CDPR2 was covered by different thickness water film on the back: group A, covered with no water
film; group B, covered with 1 cm thickness water film; group C, covered with 3 cm thickness water film; group D, cov-
ered with 7 cm thickness water film. Four groups were scanned by ATVS combined with ATCM under different noise inde-
xes (NI, NI=8.0, 9.0, 10.0, 11.0, 12.0, 15.0, 17.5, 20.0, 25.0), then were scanned by 120 kV tube voltage and
ATCM under NI=12. 0. Standard deviation (SD) value was recorded. SNR and effective dose (ED) were calculated. The
image quality was assessed by subjective scores. Results In the same NI value, tube voltage increased with the decreasing
of water film's thickness when ATVS combined with ATCM scanning, and for the same phantom, tube voltage increased
with the decreasing of NI value. When group A, B, C and D were scanned by ATVS combined with ATCM, the signifi-
cantly negative correlation was found between ED, SNR and NI value (r=—0.85, —0.87, —0.92, —0.96 and —0. 87,
—0.89, —0.91, —0.91, all P<<0.05), the significantly positive correlation was found between SD and NI value (r=
0.97. 0.98, 0.98, 0.98, all P<<0.05). When NI=12. 0, subjective score of four phantoms were all 4. ED in group A,
B and C scanned by ATVS combined with ATCM decreased by 20.74% (0.45 mSv/2.17 mSv), 19.19%
(0.52 mSv/2. 71 mSv) and 7.38% (0. 27 mSv/3. 66 mSv) compared with those scanned by 120 kV tube voltage combined
with ATCM and NI=12. 0, respectively, and SD difference were not significant in superior mediastinum, heart and liver
(all P>>0.05); SNR both had statistical significance in superior mediastinum, heart and liver of group A and B (both P<<
0.05); SNR was not significant in superior mediastinum, heart and liver of group C (P>>0. 05); ED of group D increased
by 31.05% (1.45 mSv/4.67 mSv), and SNR increased by 29.88% (1.73/5.79), 32.75% (1.67/5.10) and 22.90%
(1. 01/4. 41) in superior mediastinum, heart and liver respectively. Conclusion High quality images can be obtained by
AIVS combined with ATCM in thorax and abdomen CT scanning, and radiation dose can be significantly decreased.
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