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LV physiology: systolic and diastolic

Methods  to assess  LV function

P ractice cases  – estimating E F

Objectives
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The Left Ventricle 
Relax Contract
Fills Empties

DIASTOLE SYSTOLE



The Left Ventricle 
DIASTOLE SYSTOLE



The Left Ventricle 
DIASTOLE SYSTOLE





LV systole = 3 vectors

Credit: ECG Waves Echocardiodraphy. ecgwaves.com
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Systolic Diastolic

Low EF

<40%

Preserved EF

>40%



“Mildly reduced EF”



HFnEF

>50%

HFrEF

<40%

HFmrEF

40-50%





LV systolic function
1. Simpson’s biplane method
2. EPSS < 7mm
3. Fractional shortening ~ 1/3
4. LVOT VTI
5. ”Eyeball method” 



Simpson’s biplane method

EDV – ESV / EDV x 100% = EF

Gold standard for EF
Technically challenging
Time consuming



1.E nd diastolic , end systolic
2. Trace LV cavity dimensions
3. Two planes  = A4C  and A2C

Simpson’s – HOW TO

Series of “stacked cylinders”







LV systolic function
1. Simpson’s biplane method
2. EPSS < 7mm
3. Fractional shortening ~ 1/3
4. LVOT VTI
5. ”Eyeball method” 



Parasternal long 
axis (PLAX)
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PLAX
2. EPSS

3.Fractional 
shortening



PLAX => 
LV systolic fxn

1. EPSS – normal <7mm
2. Fractional shortening ~ 1/3



End Point Septal Separation
How close the MV 

approaches the septum 

LVEF = 75.5 – (2.5 x EPSS)



MV 
leaflet



EPSS 3mm



EPSS 7.1mm EPSS 26.1mm

EF 59% EF 12%

Am J Cardiol 2006;97:137–140)



EF 50% = EPSS 10mm
LVEF = 75.5 – (2.5 x EPSS)



EF 22%

EPSS 20mm



“Motion” –
s ingle line on image over time

Accurate measurements



M Mode for EPSS



M Mode for EPSS



M Mode for EPSS





Mitral valve stenosis
Aortic regurgitation



Pitfalls

Mitral valve 
stenosis



Pitfalls
Aortic 
regurgitation



Pitfalls
Aortic 
regurgitation



LV Cavity change @ mid papillary level

3. Fractional shortening

End diastolic diameter = EDD
End systolic diameter = ESDEDD – ESD / EDD = FS



End 
diastole

EDD = 45mm



End 
systole

ESD = 25mm



Fractional 
shortening

ESD
25mm

EDD 
45mm -

45mm
= .44



PSAX



Teicholz formula



M mode
line here

Measure
here



Wall motion abnormalities
Arrhythmias



LV systolic function
1. Simpson’s biplane method
2. EPSS < 7mm
3. Fractional shortening ~ 1/3
4. Stroke volume: LVOT VTI
5. ”Eyeball method” 



Key measure of LV systolic function

CO = SV x HR

SV = volume of a cylinder of blood being ejected through the LVOT





LVOT:
Left ventricular outflow tract



LVOT










Step 1: Calculate LVOT area



Step 1: Calculate LVOT area



Step 2: Calculate LVOT VTI



Pulse wave – measures  speed of 
movement, graphed over time



Sampling gate



PW doppler
Sampling gate

Baseline



Carotid Hepatic vein







Normal VTI = 
17-23cm



SV = LVOT area (cm2)
x VTI (cm)

Normal SV = 
>60ml





LV systolic function
1. Simpson’s biplane method
2. EPSS < 7mm
3. Fractional shortening ~ 1/3
4. Stroke volume: LVOT VTI
5. ”Eyeball method” 



“Visually estimated LV 
ejection fraction”





What are you "eyeballing"?

• Chamber size during diastole vs. systole?
• Is the endocardium moving inwards during systole?
• Is the myocardium thickening during systole?
• Is the mitral valve leaflet moving towards the septum during diastole?



ACEP = 25-50 supervised scans

CPOCUS = 50 supervised scans

Kimura et al = 20-30 scans



EF 20%



CPOCUS = 50 supervised scans

EF 15%



LVH present
EF 30%
Left atrial enlargement



EF 40%
Wall motion abnormalities
Mild pericardial effusion



EF hyperdyamic
Tachycardia due to 
hypovolemia



EF >60%
Left atrial enlargement

Apical hypertrophic
cardiomyopathy



EF 25%
Biatrial enlargement
LV thrombus



Rural POCUS Rounds



Rural POCUS 
Rounds

NOVEMBER Giant cell arteritis Dr Irina Sainchuk, CPOCUS

SEPTEMBER Foot & Ankle Dr Frank Johnson

AUGUST Intro to MSK POCUS Dr Frank Johnson, 
Sports Medicine Ultrasound

DECEMBER The Hip: pathology, Dr Tracy Morton
injections, blocks

OCTOBER Rheumatology POCUS Dr Mo Bardi, USSONAR



Rural POCUS Rounds

Questions?
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