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ABSTRACT Objective: To investigate the feasibility of free-breathing coronary CT angiography (CCTA). Methods: Coronary CT
angiography was performed in 187 patients with suspected coronary heart disease. Of all cases, 108 were scanned under traditional breath
holding and 79 were scanned under free breathing. The scanning phase estimation technique (Auto Gating) was used to determine the op-
- timum phase of coronary scan, and the scanning range and sequence parameters were arranged (collimation width: 256x 0.625 mm,
224x 0.625 mm, 192x 0.625 mm, rotation rate: 0.28 s, kV100, intelligence tube current, noise index: 25). The concentration of contrast
medium was 370 mgl/mL, the injection dose was 0.86 mL/kg, and the injection maintenance time was 12s. Image quality of coronary
artery was scored by two experienced radiologist using five point scales. The CT value and standard deviation of aortic root and chest
wall muscle were measured, and noise-signal ratio and contrast-noise ratio were calculated. Results: Under the condition of free respira-
tion, the excellent and good image quality (score 4 and 5) ratio of RCA, LAD and LCx were 46.5% (87/187), 51.9% (97/187) and 48.7%
(91/187), respectively. Under the condition of breath holding, the excellent and good image quality ratio of RCA and LAD, excellent rate
of LCx was 32.6% (61/187), 36.4% (68/187) and 36.9% (69/187). There was no significant difference between the two groups (Fisher=
6.94, 1.54, 0.81, all P values > 0.05). The CT value, noise, SNR and CNR of the aorta were not statistically different(P>0.05) between the
two groups. Conclusion: When using the ultra wide detector CT, the free breathing CCTA can replace the traditional breath holding CC-
TA, thus reducing the cooperation difficulty of patient and improving the work efficiency.
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Table 1 Comparison of subjective scores for coronary artery between two groups

Free breathing

Breath holding Fisher

P value
2 points 3 points 4 points 5 points 2 points 3 points 4 points 5 points value
RCA 2 19 56 31 6 12 30 31 6.94 0.07
LAD 1 10 46 51 1 10 28 40 1.54 0.74
LCx 3 15 38 53 2 8 29 40 0.81 0.87
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Fig.1 60-year-old male, BMI 26kg.m-2, heart rates during scanning 57 bpm, free breathing prospective acquisition. No obvious motion artifact was

observed. The image scored 5 points

Note: 1A MIP image, 1B VR image of coronary artery tree, |C VR image of heart, 1D Curved projection reconstruction image.
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Fig.2 45-year-old male, BMI:19kg.m-2, heart rates during scanning: 58 bpm, breathing hold prospective acquisition. No obvious motion artifact was

observed. The image scored 5 points

Note: 2A MIP image, 2B VR image of coronary artery tree, 2C VR image of heart, 2D Curved projection reconstruction image.
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Table 2 Comparison of objective scores between two groups

CT values of aorta Noise SNR CNR
Free breathing 538.96 93.74 36.44+ 7.57 15.16 3.17 13.53+ 2.97
Breath holding 522.31% 129.52 36.77+ 4.88 14.30% 3.56 12.71+ 3.48
F value 7.57 1.86 2.57
P value 0.25 0.09 0.09
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