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In cardiovascular physiology, ejection fraction (E) is the fraction of blood pumped out of the right and

left ventricles with each heart beat. The term ejection fraction applies to both the right and left
ventricles; one can speak equally of the left ventricular ejection fraction (LVEF) and the right
ventricular ejection fraction (RVEF). RVEF and LVEF may vary widely from one another incumbent
upon physiologic state. Ventricular Dyssynchrony represents pathology in which the LVEF and RVEF
combined may be less than 100%. Without a qualifier, the term ejection fraction refers specifically to
that of the left ventricle. Its reverse operation is the injection fraction.
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Overview

By definition, the volume of blood within a ventricle immediately before a contraction is known as the
end-diastolic volume. Similarly, the volume of blood left in a ventricle at the end of contraction is end-
systolic volume. The difference between end-diastolic and end-systolic volumes is the stroke volume,
the volume of blood ejected with each beat. Ejection fraction (Ey) is the fraction of the end-diastolic

volume that is ejected with each beat; that is, it is stroke volume (SV) divided by end-diastolic volume
(EDV):
SV EDV — ESV

E, = —
'~ EDV EDV

Normal values

In a healthy 70-kg (154-1b) man, the

SV is approximately 70 ml and the Measure Typical value| Normal range

left ventricular EDV is 120 ml, giving ) ) 1 1
an ejection fraction of 70/120, or 0.58 end-diastolic volume (EDV) 120 mi!!! 650 - 240 mil']

(58%). end-systolic volume (ESV) |50 mil!] 16 - 11143 mil1]
Right ventricular volumes being stroke volume (SV) 70 ml 55-100 ml
roughly equal to th.OSC Of the left ejection fraction (Ef) 58% 55 to 70%[2]
ventricle, the ejection fraction of the

right ventricle is normally equal to heart rate (HR) 72 bpm

that of the left ventricle within narrow . . . 13
limits cardiac output (CO) 4.9 L/minute 4.0 - 8.0 L/minl3]
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Healthy individuals typically have ejection fractions between 50% and 65%.141 However, normal values
depend upon the modality being used to calculate the ejection fraction, and some sources consider an
ejection fraction of 55-75% to be normal. Damage to the muscle of the heart (myocardium), such as that
sustained during myocardial infarction or in cardiomyopathy, impairs the heart's ability to eject blood
and therefore reduces ejection fraction. This reduction in the ejection fraction can manifest itself
clinically as heart failure.

The ejection fraction is one of the most important predictors of prognosis; those with significantly
reduced ejection fractions typically have poorer prognoses. However, recent studies have indicated that

a preserved ejection fraction does not mean freedom from risk.1>106]

The QT interval as recorded on a standard Electrocardiogram is generally agreed to be an exemplary
display of depolarization of the ventricles. Widening of the QT interval is a reliable and inexpensive
method in determination of mismatched flow states between the RV and LV.

Measurement

Ejection fraction is commonly measured by echocardiography, in which the volumes of the heart's
chambers are measured during the cardiac cycle. Ejection fraction can then be obtained by dividing
stroke volume by end-diastolic volume as described above.

Accurate volumetric measurement of performance of the right and left ventricles of the heart is
inexpensively and routinely echocardiographically interpreted worldwide as a ratio of Dimension
between the ventricles in Systole and Diastole. For example, a ventricle in greatest dimension could
measure 6cm while in least dimension 4cm. Measured and easily reproduced beat to beat for ten or more
cycles, this ratio may represent a physiologically normal EF of 60%. Mathematical expression of this
ratio can then be interpreted as the greater half as Cardiac Output and the lesser half as Cardiac input.

Other methods of measuring ejection fraction include cardiac MRI, fast scan cardiac computed axial
tomography (CT) imaging, ventriculography, Gated SPECT, and the MUGA scan. A MUGA scan
involves the injection of a radioisotope into the blood and detecting its flow through the left ventricle.
The historical gold standard for the measurement of ejection fraction is ventriculography.

See also

= Cardiac output
= Heart failure
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