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Introduction — the basic views

Cardiac arrest

Valves

Right ventricle + pericardium

LV Diastology
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Objectives
LV physiology: systolic and.olic
Methods to assess LV func

Practice cases — estimating EF
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The Left Ventricle

Relax Contract
Fills
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DIASTOLE SYSTOLE




The Left Ventricle

DIASTOLE SYSTOLE
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The Left Ventricle
DIASTOLE SYSTOLE




|V systole =
3 contraction
Vectors




LV systole = 3 vectors
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Pericardium =
Mitral 8%
Valve -
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LV dysfunction

Systolic Diastolic
Low EF Preserved EF

<40% >40%




CENTRAL ILLUSTRATION: Proposed Nomenclature in Heart Failure
LVEF (%)<—I—I—I— 1—I— —I—I—I—I—I—>

40 45 60 65

HFrEF HFmrEF HFNnEF

HFpEF

-==- Current Guidelines ---- Men ---- Women

Lam, C.S.P. et al. J Am Coll Cardiol. 2021:77(25):3217-25.

“Mildly reduced EF”



|V dysfunction

HFrer » HFmMrer » HFNEF
<40% 40-50% >50%




JACC Vol. 42, No. 4, 2003 Curtis et al.
August 20, 2003:736-42 LVEF and Mortality in HF
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LV systolic function

1. Simpson's biplane method
2. EPSS < /mm

3. Fractional shortening ~ 1/3
4. LVOT VTI

5. "Eyeball method”



Simpson’s biplane method

Gold standard for EF
Technically challenging
Time consuming

EDV-ESV/EDV x 100% = EF



Simpson's —HOW TO

1.End diastolic, end systolic
2.Trace LV cavity dimensions

3. Two planes = A4C and A2C

Series of “stacked cylinders”
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2 A2Cs
LV Length 6,79 cm
LVArea 17/4cm?
LV Vol 38.5 mi
ESV(A2C) 38.5ml
EF (A2C) 54.2 %,
. ESV(BP) 43.2ml
EF (BP) 534°%

Y

iw A4Cs
LV Length 6.62 cm
LVArea 19.7cm?
LV Vol 48.2 ml

ESV(A4C) 48.2mi
EF (AC)  51.0%




LV systolic function

2 EPSS < /mm

3. Fractional shortening ~ 1/3
4. LVOT VTI

5. "Eyeball method”
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PLAX =>
LV systolic fxn

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




2. EPSS

End Point Septal Separation

How close the MV
approaches the septum

| VEF= 75.5 — (2.5 x EPSS)










— EPSS 7.7Tmm EPSS 26.1mm

Quantitative Estimation of Left Ventricular Ejection Fraction from Mitral Valve
E-Point to Septal Separation and Comparison to Magnetic Resonance Imaging

Jay R. Silverstein, MD, Nicholas H. Laftely, MD, and Robert D. Riftkin, MD*
f . [T ra

Am J Cardiol 2006;97:137—140)_

ER,59% - -@EF 12%
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M Mode for EPSS

-3 = " Anterior mitral valve leaflet tracing
# '

V laaflels .':f r _ o * =

- :___ leaflets

LY wrall

E-wave: Mitral valve movement during early passive diastolic filling of LV
A-wave: active filling from atrial contraction

EPSS = E-point Septal Separation = Distance between top of the E-wave and
the interventricular septum

Normal EPSS is <7 mm
»7 mm = mitral valve need not or cannot open fully = seen with LV systolic
dysfunction, LV dilatation, mitral stenosis, aortic regurgitation



M Mode for EPSS

M=-mode cursor




M Mode for EPSS
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Anterior mitral valve leaflet tracing
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E-wave: Mitral valve movement during early passive diastolic filling of LV
A-wave: active filling from atrial contraction




" Anterior mitral valve leaflet tracing
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E-wave: Mitral valve movement during early passive diastolic filling of LV
A-wave: active filling from atrial contraction




Pitfalls

Mitral valve stenosis
Aortic regurgitation




Pitfalls

Mitral valve
stenosis
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Courtesy of the AMOC Echolab, AMC, The Netherlands







Pitfalls

Aortic
regurgitation

Courtesy of the AMC Echolab, AMC, The Netherlands
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3. Fractional shortening

LV Cavity change @ mid papillary level
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End
diastole



End
systole
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Teicholz formula

LVEF by Teicholz

Systole

Diastole

Vg = [7/(2.4 + LVID )] x LVID 4>

V, = [7/(2.4 + LVID)] x LVID >

LVEF = (V4 - V) / Vg



1 IVSd 0.93 cm
IVSs 1.31 cm
LVIDd 4.60 cm
LYIDs 3.28 cm
LV PWd 1.04 cm
LVYPWs 1.26 cm
EDV(Teich) 97.26 ml
ESVY(Teich) 43.64 ml
EF(Teich) 55.13%
SVi(Teich) 53.63 ml
%%FS 28.57 %




Pitfalls

Wall motion abnormalities
Arrhythmias



LV systolic function

4. Stroke volume: LVOT VT
5. "Eyeball method”




Stroke volume

Key measure of LV systolic function

CO =SV xHR

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



Conus arteriosus

Right ventricle (RVOT)

_— !

Interventricular septum

Anterior wall, left ventricle

Apex/

LVOT

Left atrium

Mitral valve, anterior cusp

Mitral valve

L eft ventricle

Mitral valve, posterior cusp

Inferior wall, left ventricle
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Volume of a CYLINDER =
m X (Diameter/2)* x H

Height



Volume of a CYLINDER = S TROKE VOLUME =

m X (Diameter/2)? x H m X (LVOT Diameter/2)* x VTI
Height Velncity:;n;ﬁ Integral

A
' ' POCUS 101



Step 1: Calculate LVOT area

CALCULATE LVOT AREA \ij;w( \

3. MEASURE LVOT DIAMETER IN CM

4. CALCULATE LVOT AREA USING AREA >
OF A CIRCLE FORMULA




Step 1: Calculate LVOT area

LVOT Diameter

Parasternal Long Axis
3 ZOOMED
Inner-Edge to Inner-Edge

(1-1)
S Mid-Systole
B Parallel & Adjacent to AV




Step 2: Calculate LVOT VTI

CALCUI.ATE LVOT VTI Q




PV doppler

Pulse wave — measures speed of
movementgrawhed over time

ursori



PV doppler

J_ Sampling gate



PVV doppler

Sampling gate
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Carotid Hepatic vein

CH5-2
ABDO-1

60 dB

2.5 MH=z
2170 H=z
Filter 65 Hz
Update Off
DR 60 dB
Map C

Tint 1
Sweep 2
Gate 4.0 mm

88 mm

TIF Res F
Angle 0°
7 fps

]

66.67 mniks TIS1.0 TIB 2.3
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C:

s "
LVOT VYmax 0.95m/ls
FeakiGrad 4mmHc

cemis ! | | | | ' | ! MeanGrad ZmmHc



+ \VT119.7cm
ViMax 93.4dcm/s

PG Max
3.49mmHg

ViMean 60.7cm/s

PG Mean
1.78mmHg
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SV = LVOT area (cm2)
X VTl (cm)

Normal SV =
>o00ml







LV systolic function
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5. "Eyeball method”




Eyeballing

“Visually estimated LV
ejection fraction”
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Cardiovascular Ultrasound ottod Ceria

Research

Visually estimated ejection fraction by two dimensional and triplane

echocardiography is closely correlated with quantitative ejection
fraction by real-time three dimensional echacardiogranhv

Kambiz Shahgaldi*!, Pe f&i2

g

Ake Brodin? and Reidar MLL International Journal of Cardiology E

skVIER
Volume 101, Issue 2, 25 May 2005, Pages 209-212

THE ANATOLIAN
JOURNAL OF
CARDIOLOGY

Visually estimated left ventricular ejection
Agreement between visually . ‘ .
eftventricular ejectionfrac {TACTION DY echocardiography is closely

echocardiography and quan

measurementsusing cardiac COITelated with formal quantitative methods

resonance

Petri Gudmundsson * A &, Erik Rydberg 2, Reidar Winter 2, Ronnie Willenheimer 2




What are you "eyeballing"?

* Chamber size during diastole vs. systole?

* |s the endocardium moving inwards during systole?

* |s the myocardium thickening during systole?

* |s 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
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LVH present
EF 30°/
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EF hyperdyamic

Tachycardia due to -
hyovolemia

el0 -




EF >00%REEE 4 d
Left atrial enlargement

Apical hypertrophic
cardiomyopathy




EF 25%
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AUGUST Intro to MSK POCUS Dr Frank Johnson,

Sports Medicine Ultrasound
SEPTEMBER Foot & Ankle Dr Frank Johnson
OCTOBER Rheumatology POCUS Dr Mo Bardi, USSONAR
NOVEMBER Giant cell arteritis Dr Irina Sainchuk, CPOCUS

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