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Diastology: Pathophysiology of relaxation and filling pressure

Doppler echocardiography can characterize left ventricular diastolic function through a combination of measurements, which 
show evidence of slowed ventricular relaxation, increased left ventricular stiffness or abnormal left ventricular filling. Doppler 

echocardiography can also provide an estimate of left ventricular filling pressures, one component of diastolic function that reflects 
pulmonary capillary wedge pressure. These parameters have been shown to correlate with exercise capacity. A normal diastolic 
function response to exercise is characterized by normal and similar resting and exercise E/e’ measurements. Elevated left ventricular 
filling pressure is a cardinal feature of heart failure with preserved ejection fraction (HFpEF). The ratio of transmitral E to mitral 
annular e' velocities (E/e') at Doppler echocardiography has been proposed as a non-invasive measure of left ventricular filling pressure 
and endorsed by professional guidelines as a surrogate parameter of invasive left ventricular filling pressure in the diagnostic work-
up of HFpEF. The diagnosis of HFpEF is straightforward when patients are acutely decompensated. To make matters more complex, 
many patients with HFpEF display normal left ventricular filling pressures at rest, with abnormalities that develop during stresses 
like exercise. Invasive hemodynamic exercise testing has emerged as the gold standard to diagnose or exclude HFpEF in patients with 
exertional dyspnea of unclear etiology, but cost, risk, and the requirement for specialized training and equipment may limit its broad 
application in practice and in clinical trials. Therefore, Doppler echocardiography plays a central role in the non-invasive evaluation 
and grading of diastolic dysfunction. The American College of Cardiology Foundation/American Heart Association Guidelines 
define HFpEF as clinical signs and symptoms of HF, preserved ejection fraction, and no other obvious explanation for symptoms. 
This scheme works well for patients with a high likelihood of disease on the basis of clinical indicators of congestion. To address the 
patients without overt congestion, more recent guideline statements from the European Society of Cardiology (ESC) and American 
Society of Echocardiography/European Association of Cardiovascular Imaging (ASE/EACVI) require objective evidence of high left 
ventricular filling pressures.
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