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4D CT

Development of myocardial principal strain analysis using ultra-low-dose 4D
cineCT and its application to heart failure

Kitagawa, Kakuya
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We devised a low exposure coronary artery CT with step-and-shoot method in
the first circulation of the contrast agent and an ultra-low dose (about 0.73 mSv) cine CT in the
recirculation (second-pass). The present method confirmed that left ventricular end-systolic volume,

end-diastolic volume, ejection fraction, myocardial weight, and longitudinal strain were in good
agreement with standard dose cine CT and MRI.In addition, we developed a software for PRINCIPAL
strain series analysis in collaboration with the Department of Biomedical Engineering at the
University of Calgary, which is a more physiological indicator of the degree of contraction of
myocardial fibers in the direction of travel, unlike conventional strain analysis (radial,
circumferential, longitudinal). Principal strain analysis of high-spatial-resolution cine CT allowed
3D mapping of differences in contraction degree and contraction timing depending on the myocardial
site.
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Fig2) contrast-to-noiseratio(CNR)
(3.9+/-1.4 vs 23.7+/-9.3, p<0.005)
(bias£SD, -8.6+£7.7mL, r=0.98; -4.5+3.9mL, r=0.99; 0.7+2.5%,
r=0.99; 1.2+12.5g, r=0.98l; 0.7£2.0%, r=0.787)(  3A)
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