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[Abstract] Objective: To study various contrast medium (CM) injection protocols in order to obtain an optimal coro-
nary arteriography,anatomic and functional imaging of heart in a single acquisition. Methods: 326 patients underwent cardiac
CT angiography (CCTA ) with 64-slice CT were randomly divided into five groups according to various CM injection proto-
cols. Group A (30 patients) : uniphasic injection with 80 ~90ml CM, (370mg I/ml) yet without normal saline (NS) flush
followed. Group B (30 patients) : biphasic injection with 60~80ml CM followed by a 30ml NS flush. Group C (92 patients) :
triphasic injection in which 50~60ml CM followed by 30~40ml CM mixed with NS at the ratio of 50% ,then 30ml NS as
the 3rd phase. Group D (83 patients) ; triphasic injection in which 50~60ml CM as the 1st phase,30~40ml CM mixed with
NS at the ratio of 40% as the 2nd phase and 30ml NS as the 3rd phase. Group E (91 patients) ;: same as Group D, but the
CM-NS mixture was at the ratio of 30%. In all protocols, the injection rate was 4. 0~5. 0ml/s throughout the injection peri-
od. The mean attenuation values at the basal part of ascending aorta,as well as descending aorta, main pulmonary artery, left
ventricle and right ventricle of the same slice were measured;and the contrast to noise ratio (CNR) of the left / right ventri-
cle cavities and myocardium were calculated. The visualization of the coronary vessels at different branches and homogeneity
of CM in the right ventricular cavities of these various protocols were also compared. Results: There were no statistical
differences in the CNR of left ventricle in different groups (P>>0. 05). Significant differences were existed in the CNR of
right ventricle in different groups (P<C0.01),CNR of group C was significantly higher than the other groups (P<C0.01).
No significant differences were existed in the mean CT values of left ventricle, basal part of ascending aorta and descending
aorta. The mean CT values of main pulmonary artery and right ventricle showed significant difference (P<C0. 01),among
these,the CT value of right ventricle in group C was higher than that of the other groups (P<C0.01). No statistical differ-
ences were showed in various groups in displaying coronary arteries (P>>0.05). The homogeneity of right ventricle in dif-
ferent groups showed significant statistical difference (P<Z0.01). Group C was superior than group A,group B and group D
(P<C0.05) ,yet no statistical difference was showed in group C and group E (P>>0. 05). Conclusion; The triphasic CM injec-
tion protocol with 50~60ml CM (1st phase) followed by 30~40ml CM mixed with NS at a 50% ratio (2nd phase) and
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30ml NS (3rd phase) is optimal for assessing the coronary vessels as well as for cardiac anatomic and function analysis,

which can decrease the dosage of CM and provide comprehensive information for coronary disease screening in clinical practice.
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