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Four-dimensional CT for off-pump coronary artery bypass grafting surgery
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Evaluation of dynamic cardiac motion is available by four-dimensional (4D)
cardiac CT, but it causes higher radiation dose in the breast and lung because it needs all cardiac-phase
CT data. We applied the new technique of iterative CT image reconstruction on 4D cardiac CT, resulting in
low-radiation dose 4D cardiac CT. This new technique made it possible to observe the dynamic movement of
the heart before and after the cardiac surgery. This method is useful especially for the off-pump
coronary artery bypass grafting surgery, and the surgeons perform preoperative simulation. Also, it is
useful for post-operative evaluation of graft patency. The 4D cardiac CT with lower radiation dose is
helpful for safe and appropriate patient management with coronary artery disease.
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Characteristic Protocol A Protocol B Protocol C P value
Number of 30 30 30 —
patients
Age (y), 634+138 698+111 647+131 .14
mean + SD
Female/male 14/16 18/12 16/14 31

Body weight (kg), 57.7 +133 546+79 564+ 109 34
mean + SDr

Body mass index 230443 222431 226140

583+90 593+83 592483 98
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Category N (%)
Detection of CAD in symptomatic patients without 92 (29.8%)
known heart disease
Detection of CAD/risk assessment 18 (5.8%)
Detection of CAD in other dinical scenarios 48 (15.5%)
Use of CTA in the setting of prior test results 39 (12.6%)
Risk assessment preoperative evaluation of non-cardiac 46 (14.9%)
surgery without acute cardiac condition
Risk assessment post revascularization (PCl or CABG) 38 (12.3%)
Evaluation of cardiac structure and function 15 (4.9%)
Not classifiable 13 (4.2%)

Mote _CABG, coronary artery bypass graft; CAD, coronary artery disease; CTA,
computed tomography angiography; PCL percutanecus coronary intervention.
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