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Automatic Calculation Method of Left Ventricular Ejection
Fraction in M-mode Echocardiography

GAN Jianhong, LI Wei
(College of Software Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract ; Due to the limitations of power and ultrasound frequency, it is difficult for handheld ultrasound systems to ob-
tain cardiac B-ultrasound images. As a result, the current Left Ventricular Ejection Fraction ( LVEF) measurement
which is based on two-dimensional B-ultrasound cannot be achieved on handheld ultrasound systems. The ultrasound in-
strument can obtain heart identification information through M-mode ultrasound. For this, an automatic calculation meth-
od of LVEF based on digital image processing is proposed based on the Teichholz method of M-mode echocardiography.
First of all, to take the influence of the mitral valve into account, and at the same time to obtain good results for the sub-
sequent image segmentation, the image needs to be divided into upper and lower parts for processing; Secondly, the im-
age is segmented by the triangulation method of image binarization, and the mitral valve information is eliminated for the
upper part of the image; Finally, the waveform lines of the left ventricular septum and the left ventricular posterior wall
are obtained in the upper and lower parts of the image, respectively, and the position data of the peaks and troughs are
obtained, which are substituted into the formula for the calculation of LVEF. The calculation accuracy of LVEF obtained
by this method is 95.6% , and the calculation efficiency is 0. 6 seconds per image. The automatic measurement method
of LVEF based on M-mode echocardiography is more efficient than manual methods, and the measurement accuracy is
also within a reasonable range. It has a great promotion effect on the semi-automation or even automation of handheld ul-
trasound diagnostic equipment, and it also has good clinical application value.

Keywords:left ventricular ejection fraction ; Teichholz method; M-mode echocardiography ; image processing; automatic

measurement



