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• Review typical echocardiography report structure

• Identify clinical scenarios where the echo report summary 
may be insufficient

• Identify common pitfalls in echocardiographic 
quantification

• Understand basic Doppler principles and echo-derived 
hemodynamic calculations.



• Patient Info

• Numbers
– Measurements

• Two Dimensional (size)
• Doppler (speed)

• Interpretation
– “VAVVO”

• Ventricles
• Atria
• Valves
• Vessels
• Other

• Summary
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– Often sufficient

– Occasionally doesn’t “paint the whole picture”





• 84 yo scheduled for left total hip arthroplasty

• Echo Summary
– Poor quality study
– Normal LV size with moderately Reduced LV Systolic Function 

with LVH, Severe or Grade III (Restrictive) LV diastolic Filling
– Dilated Left Atrium
– Aortic valve calcification with Moderate to Severe Aortic Stenosis

• Quick Look at the Numbers
– LVEF 34%
– AV – Mean Gradient 22 (consistent with Mild)
– AV Area – Not Provided
– Right Ventricular Systolic Pressure (47mmHg + CVP)



• Didn’t give an AVA….Why?

•       No AVA … Now what?



• But the gradient was reported as Mild AS!

• Poor imaging

• Pin hole AS

• Off axis measurement

• Low Gradient AS

– Low EF
– Heart can’t generate

the pressure!



• So….What next?

• Like any clinical diagnosis, 
look at the whole picture

• Look for secondary 
changes

– Significant LVH
– Left Atrial Dilation
– Diastolic Dysfunction
– Pulmonary Hypertension
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• 84 yo scheduled for left total hip arthroplasty

• Echo Summary
– Poor quality study
– Normal LV size with moderately Reduced LV Systolic Function 

with LVH, Severe or Grade III (Restrictive) LV diastolic Filling
– Dilated Left Atrium
– Aortic valve calcification with Moderate to Severe Aortic Stenosis

• Quick Look at the Numbers
– LVEF 34%
– AV – Mean Gradient 22 (consistent with Mild)
– AV Area – Not Provided
– Right Ventricular Systolic Pressure (47mmHg + CVP)

LV Thickness 
> 1.5 – 2cm

E >> A

E’ < 10

E/E’ > 13

LA Volume 
Index 

> 35 ml/m2

Nl = 25+CVP



• 48 yo Obese F with known Pulmonary Hypertension
scheduled for ExLap.

• Echo Summary
– Poor quality study
– Small LV size with normal function
– Dilated RV with mildly reduced RV function
– IVC dilated and collapses <50% with inspiration

• Quick Look at the Numbers
– TAPSE = 14mm
– IVC = 2.4cm
– PA Diameter = 2.2cm



• No Estimated PA Pressure?

– PG = 4 (TR jet) 2

• Poor Alignment

• Trivial to 
absent TR



• So what else can we glean?

• Like any clinical diagnosis, 
look at the whole picture

• Look for secondary 
changes
– Chronicity and Severity

• Dilated PA



• Look for secondary 
changes
– Chronicity and Severity

• Dilated IVC without 
Collapsibility

• Elevated CVP
– Failing RV?

• IVC < 2.1 & Collapse = nl RAP
• IVC > 2.1 & No Collapse = high RAP



• Look for secondary changes
– Chronicity and Severity

• RV Function
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• 48 yo Obese F with known Pulmonary Hypertension
scheduled for ExLap.

• Echo Summary
– Poor quality study
– Small LV size with normal function
– Dilated RV with mildly reduced RV function
– IVC dilated and collapses <50% with inspiration

• Quick Look at the Numbers
– TAPSE = 14mm
– IVC = 2.4cm
– PA Diameter = 2.2cm

Underfilled
LV

TAPSE 
<17 mm

IVC > 2.1cm

<50% 
Collapse

Elevated
RAP

↓ RVF



• 42 yo F scheduled for ex lap (scheduled next week for 
MVR)

• Echo Summary
– LV is mildly dilated with mildly reduced systolic function
– RV is mildly dilated with depressed systolic function
– Severe LA enlargement
– Severe eccentric mitral regurgitation
– Severe pulmonary hypertension

• Quick Look at the Numbers
– LVEF = 46%
– MR Regurgitant Fraction = 53%
– MR EROA = 0.43 cm2

– Stroke Volume (SVI) = 35 ml (21 ml/m2)



• How is EF Calculated?

• Makes geometric assumptions
– Bullet method, Area-Length Method

• Simpson’s Method of Discs
– 2D Biplane Method (4Ch and 2Ch)

Πr2	x	h





– So how about this patient’s EF?

Diastole Systole



– So how about this patient’s EF?

LV

LA
Ao



– What is her systolic function?

– Consider her 
• SV (SVI) 
• CO

– Typically derived from 
the LVOT only



• 42 yo F scheduled for ex lap (scheduled next week for 
MVR)

• Echo Summary
– LV is mildly dilated with mildly reduced systolic function
– RV is mildly dilated with depressed systolic function
– Severe LA enlargement
– Severe eccentric mitral regurgitation
– Severe pulmonary hypertension

• Quick Look at the Numbers
– LVEF = 46%
– MR Regurgitant Fraction = 53%
– MR EROA = 0.43 cm2

– Stroke Volume (SVI) = 35 ml (21 ml/m2)

Secondary 
Changes

Consider
Modalities
Other than

EF

Half of the 
ejection is 

going 
backwards!

nl SVI = 35 
ml/m2



• Need good Doppler alignment for Gradients and AVA

• Poor LV function (low output of any type) = low AV gradient

• Need a TR jet to determine PASP

• IVC Collapsibility used to estimate RA pressure

• Ejection Fraction is not the only assessment of LV Function

• Don’t forget to look for Secondary Changes



Thank You



• 64 yo M scheduled for left total knee replacement

• Echo Summary
– Normal LV size and systolic function
– Asymmetric left ventricular hypertrophy
– With evidence of LVOT obstruction

• Quick Look at the Numbers
– LVEF = 64%
– IVS Thickness = 1.8cm
– LVOT Peak Gradient = 31 mm Hg



• Hypertrophic Obstructive Cardiomyopathy

• aka … ASH, IHSS, HCM

• Classically basal anterior
septum

• Subaortic stenosis

• LVH
• Diastolic Dysfunction
• Arrhythmias



• So how bad is it?

• Often asymptomatic
– At rest in 30%
– With provocation in 70%

• Symptoms ≠ severity

• LVOTO = predictor of 
death



• Gradients
– Mid to Late peaking
– “Dagger-shaped”

• Indications for Surgery
• At Rest

– >30mmHg 

• With Provocation
– >60mm



• Associated Mitral Regurgitation

• Systolic Anterior Motion (SAM)

• Dynamic obstruction →
Increased LVOT velocity →

Venturi effect → 
Systolic Anterior Motion (SAM) of MV

• Creates Subaortic Stenosis – mid to late obstruction

• MR – posterior leaflet unable to follow anterior leaflet





• 64 yo M scheduled for left total knee replacement

• Echo Summary
– Normal LV size and systolic function
– Asymmetric left ventricular hypertrophy
– With evidence of LVOT obstruction

• Quick Look at the Numbers
– LVEF = 64%
– IVS Thickness = 1.8cm
– LVOT Peak Gradient = 30 mm Hg

LV Thickness 
>1.5 cm LVOT 

Gradient

SAM?

Increased 
Risk of Death

Hemodynamic Goals

Reduced heart rate
Reduced LV contractility

Increased SVR
Prevent hypovolemia


