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1883- 1963



Normal pressures in cardiac chambers



Tau (T, t) is time constant of LV relaxation





JASE 2016



The term LV filling pressures can refer to:

üMean pulmonary capillary wedge pressure (PCWP) (which 
is indirect estimate of LV diastolic pressures)

üMean left atrial pressure (LAP)

üLV pre- A pressure

üMean LV diastolic pressure

üAnd LV end- diastolic pressure (LVEDP)



Mitral valve opening

Mitral valve closing
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Diagnosis of diastolic dysfunction in the presence normal LVEF





Diagnosis of diastolic dysfunction in the presence of reduced LVEF



Algorithm for estimation of LV filling pressures and grading LV diastolic 
function in patients with depressed LVEF and patients with myocardial 
disease and normal LVEF after consideration of clinical and other 2D data.















Following patients SHOULD have transmitral flow or 
TDI for the purpose of diastolic function assessment, 
despite noted limitations:

1.Tachycardia (difficult interpretation or impossible)
2.Atrial and atrioventricular pacing (changing PR interval or 

A-V delay may make interpretation difficult)
3.Atrial fibrillation or atrial flutter (No A wave in mitral 
5ƻǇǇƭŜǊ ƛƴŦƭƻǿ ŀƴŘ ƴƻ !Ω ƛƴ ¢5LΣ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ 
pulmonary venous flow during arrhythmia is difficult). 
bƻǘŜΥ 9κ ŜΩ Ǌŀǘƛƻ ǎǘƛƭƭ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ŀǎǎŜǎǎƳŜƴǘ ƻŦ [± 
filling pressure



Following patients SHOULD NOT have transmitral flow 
or TDI for the purpose of diastolic function 
assessment:

1.Mitral stenosis
2.S/P Mitral annuloplasty ring (? Severe MAC)
3.S/P Mitral valve replacement
4.LVAD
5.Ventricular pacing
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Deceleration time (DT) Isovolumic relaxation time (IVRT)



Colour flow velocity propagation time (Vp)
Normal > 45 cm/s

Pulmonary A wave reversal time



E wave acceleration rate (time to peak E velocity)
> 1900 cm/s2 c/w severe diastolic dysfunction

T (E-ŜΩύ Ґ ¢ƛƳŜ ŦǊƻƳ ǇŜŀƪ w ǿŀǾŜ ƻŦ 
ECG to the beginning of the E wave in 
mitral inflow ςtime from peak R wave 
ƻŦ 9/D ǘƻ ǘƘŜ ŜΩ ƛƴ ¢5L ƻŦ ƳƛǘǊŀƭ ŀƴƴǳƭǳǎΦ 
Lƴ ǎŜǾŜǊŜ ŘƛŀǎǘƻƭƛŎ ŘȅǎŦǳƴŎǘƛƻƴ ŜΩ Ƙŀǎ 
significant delay compared to E wave. 



Cardiomyopathies 







WHO definition of 
cardiomyopathy:

ά5ƛǎŜŀǎŜ ƻŦ ǘƘŜ 
myocardium associated 
ǿƛǘƘ ŎŀǊŘƛŀŎ ŘȅǎŦǳƴŎǘƛƻƴέ 



AHA Expert panel definition of cardiomyopathy:

üά! ƘŜǘŜǊƻƎŜƴŜƻǳǎ ƎǊƻǳǇ ƻŦ ŘƛǎŜŀǎŜ ƻŦ ǘƘŜ ƳȅƻŎŀǊŘƛǳƳ 
associated with mechanical and or / electrical dysfunction 
that usually (not invariably) exhibit inappropriate 
ventricular hypertrophy or dilatation and are due to 
variety of causes that frequently are genetic

üCardiomyopathies are either confined to the heart or are 
part of generalized systemic disorders often leading to 
cardiovascular death or progressive heart failure- related 
ŘƛǎŀōƛƭƛǘȅέΦ

Maron BJ, et al. Circulation 2006



(AHA classification)



ü29-year-old man presented with SOB. 
Echocardiography was requested to rule 
out cardiac tamponade

Case 1













Deep recesses and meshwork at LV apex











LV and RV non-compaction





LV (RV) non-compaction



ü82-year-old man presented to our 
center due to severe SOB and atrial 
fibrillation. No history of hypertension

Case 2









Grade lll diastolic dysfunction




