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Diagnostic value of cardiac ultrasound speckle imaging combined
with instantaneous wave-free ratio from coronary computed
tomography angiography and fractional flow reserve for
myocardial ischemic coronary artery disease*

Zhang Hua, Zhu Li-ping, Wang Wen-hong
(Department of Ultrasound Medicine, Changan Hospital, Xi'an, Shaanxi 710016, China)

Abstract: Objective To explore the value of echocardiography spot imaging combined with instantaneous
waveform free ratio (iFRCT) and flow reserve fraction (FFRCT) based on coronary computed tomography
angiography (CTA) in evaluating myocardial ischemic coronary heart disease. Methods Retrospective analysis of
medical records of 106 suspected coronary heart disease patients with myocardial ischemia who received treatment

at Chang'an Hospital from January 2020 to December 2023. Using coronary angiography results as the gold
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standard, they were divided into myocardial ischemic coronary heart disease group and non coronary heart disease
group. The quantitative parameters of cardiac ultrasound spot imaging, iFRCT, and FFRCT were compared between
the two groups. The influencing factors of myocardial ischemic coronary heart disease in coronary heart disease
patients were analyzed, and the value of cardiac ultrasound spot imaging combined with iFRCT and FFRCT in
evaluating myocardial ischemic coronary heart disease was also evaluated. Results Coronary angiography showed
that 42 out of 106 suspected coronary heart disease patients had myocardial ischemia, accounting for 39.62%. The
three-dimensional global left ventricular strain, global radial peak systolic strain (GRS), iFRCT, and FFRCT of
patients with myocardial ischemic coronary heart dlsease were lower than those in the non coronary heart disease
group (P <0.05). 3D global longitudinal strain [OR =3. 688 (95% CI: 1.315, 10.342)], global radial strain (GRS)
level [OR = 3.557 (95% CI: 1.268, 9.976)], iFRCT level [OR = 3.438 (95% CI: 1.226, 9.643)], and FFRCT level
[OAR =3.714 (95% CI: 1.324, 10.415)] are risk factors for ischemic coronary heart disease (P <0.05). The sensitivity
of 3D global longitudinal strain, GRS, iFRCT, FFRCT alone, and in combination for diagnosing ischemic coronary
heart disease was 72% (95% CI: 0.63,0.84), 79% (95% CI: 0.64,0.92), 67% (95% CI: 0.59,0.74), 75% (95% CI: 0.66,
0.81), 88% (95% CI: 0.79,0.97), respectively, while specificity was 78% (95% CI: 0.61,0.85), 80% (95% CI: 0.68,
0.87), 73% (95% CI: 0.65, 0.81), 60% (95% CI: 0.52,0.71), 94% (95% CI: 0.81, 0.99). Conclusion Cardiac

ultrasound spot imaging combined with iFRCT and FFRCT can be used to assist in the diagnosis of myocardial

ischemic coronary heart disease, and the diagnostic efficacy is good.
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