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Development of a new non-invasive method to diagnose diastolic heart failure:
spatial and temporal analysis of color M-mode echocardiography

Ohara, Takahiro
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A left ventricle actively sucks blood from the left atrium in diastole. It is
essential to analyze left ventricular diastolic suction to understand the pathophysiology of heart
failure. We have developed software to calculate intra-ventricular pressure difference (1VPD)
non-invasively using color M-mode echocardiography and applied it during exercise echocardiography.

IVPD was associated with left ventricular diastolic peak untwisting rate and left ventricular systolic
circumferential strain. Some patients have preserved exercise capacity despite impaired left ventricular
systolic function. They had lower mitral annular velocities (s’ , €' ); they had normal E/e’ _implying
preserved suction. We could not reliably calculate IVPD at peak exercise due to artifacts, which was a
problem to overcome in the future.
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2A: global longitudinal
strain, global longitudinal strain rate,
strain rate during isovolumic relaxation,
early diastolic strain rate
2B: peak twisting rate, peak
untwisting rate

Indexes of global strain rate
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Indexes of twisting motion
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ES: end systole
MO: mitral valve opening
E: timing of peak early filling

yf‘/ PTR: peak twisting rate

PUTR:  peak untwisting rate
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p (ANOVA) < 0.0001
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