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Optimization of volumetric high-resolution CT protocols with
64-detector CT: a phantom study

GAO Yan-li' , ZHAI Ren-you'" , ZHANG Lei', LI Jian-ying’
(1. Department of Radiology, Beijing Chaoyang Hospital, Capital Medical University, Betjing 100020, China;
2. CT Lab, GE Healthcare-China, Beijing 100176, China)

[ Abstract] Objective To optimize the protocols of volumetric high-resolution ( VHRCT) scanning with 64-detector CT and im-
prove the image quality of VHRCT. Methods Catphan phantom scans on GE LightSpeed VCT were used to optimize the protocols
for HRCT application with helical scan modes. Optimum protocols were selected by changing 9 sets of parameters systematically.
These parameters included scan coverage, focal spot size, kV, mA, rotation time, scan field-of-view (SFOV), pitch, reconstruc-
tion kernel, reconstruction mode (plus or full). Image slice thickness was 0.625 mm. The phantom was scanned for 2 times under
each set of parameters. The spatial-resolution (line-pair/cm), noise (standard deviation in an ROI) and radiation dose ( CTDI)
were measured for each CT scan. Results When scan coverage increased, noise (¢t = —4.228, P =0.002) and dose reduced
without lowering spatial-resolution. The spatial-resolution increased 1 line-pair/cm when changing from large to small focal spot.
Different rotation time had no effect on spatial-resolution, noise (¥ =0.627, P =0.130) and dose. When SFOV changed from large
to small bowtie, dose was reduced without affecting the spatial-resolution and noise. The best Z-axis resolution (12 line-pairs/cm)
was obtained with pitch 0.5 and full reconstruction mode. Comparing the 3 high-resolution algorithms, bone kernel was superior to
bone plus and edge. Noise was reduced when changing the reconstruction mode from full to plus (¢ =58.234, P <0.001). Conclu-
sion Using the optimized protocol can improve image quality and control radiation dose.
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Prenatal ultrasonographic diagnosis of umbilical venous aneurysm: case report
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