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Learning Objectives
Upon completion of this session, participants 
will improve their competence and performance 
by being able to:
• Review the latest guidelines for right heart 

evaluation by echocardiography
• Describe the potential errors to watch for in 

the measurement techniques



ASSESSMENT OF RV BY 
ECHOCARDIOGRAPHY



Right Ventricle

• Crescentic shape, non-geometric, does not 
lend to traditional formulae for volume 
measurements

• RV function has very important prognostic 
implications



Right Heart Imaging Windows

• Apical 4-chamber view
– Focused apical RV view

• Parasternal long axis view
• Right ventricular inflow view
• Parasternal short axis view
• Subcostal view



Measurement of Right Heart 
Dimensions

• Maximum diameter or diameter at end-
diastole

• RV dilatation=
– Diameter at base > 4.2 cm
– Diameter at mid-level > 3.5 cm
– Length > 8.6 cm

• Obtain focused apical 4 chamber view for RV
• Crux and apex of RV needs to be shown 

without foreshortening



RV Size



RV Dimensions (outflow)

2.0 to 3.0 cm PLAX
2.1 to 3.5 cm Short  Axis Proximal

1.7 to 2.7 cm Distal



RVOT Dimensions



RV Inflow area



2D RV Fractional Area Change

• Provides an estimate of RV systolic function
• Obtain an adequate view of entire RV
• Trace the free wall beneath RV trabeculations
• (RVED area – RVES area)/ RVED area X 100
• RV systolic dysfunction= FAC < 35%



Fractional Area of Change



3DE RV Volumes



Tricuspid Annulus Plane Systolic 
Excursion (TAPSE)

• Measures RV longitudinal function
• Obtained from apical 4 chamber view
• M-mode through lateral tricuspid annulus, 

while being perpendicular to tricuspid annulus
• Measures the longitudinal motion of annulus 

towards apex during peak systole
• TAPSE < 16 mm suggests RV systolic 

dysfunction



TAPSE



S’

• Easy, reliable and reproducible measurement
• Proper alignment of Doppler cursor important
• S’ < 10 cm/s suggest RV systolic dysfunction



S’

< 10 mm/sec indicates RV dysfunction



RIMP

• Right sided Index of Myocardial Performance
• Index of global RV function
• RV Dysfunction= RIMP > 0.40

IVCT + IVRT
RVET



R-IMP by Doppler



R-IMP using Tissue Doppler



RV Strain

• Obtain apical 4 chamber, RV focused view
• Need at least 40 frames per second
• Obtain 3 cardiac cycles
• Place cursors at basal RV free wall, IVS and 

then apex
• Block IVS segments





Speckle Tracking/Strain



Measurement of RV wall thickness

• Measure from subcostal or parasternal long 
axis views

• During diastole
• Using m-mode or 2D
• Thickness > 5 mm suggests RV hypertrophy



RV Wall Thickness



IVC Measurements

• From subcostal view
• At the level of hepatic veins
• IVC < 2.1 cm, collapsing to < 50% during 

inspiration indicates RA pressure of 3 mm Hg 
(normal)

• IVC > 2.1 cm with < 50% collapse indicates RA 
pressure of 15 mm Hg (elevated)

• 3-8-15 mm Hg (filling pressure estimates 
using IVC)



Right Atrial Area Measurement

• Apical 4 chamber view
• Trace from medial to lateral tricuspid annulus 

at end systolic
• RA enlargement= > 18 cm²
• RA enlargement=  length > 53 mm
• RA enlargement= diameter > 44 mm



Assessment of RV Systolic Function

• TAPSE
• Systolic tricuspid annulus velocity            

(tissue Doppler, tricuspid annulus, S’)
• 2D RV Fractional Area Change
• R Index of Myocardial Performance
• Longitudinal strain



PA/RV Systolic Pressure estimation



ASSESSMENT OF DIASTOLIC 
DYSFUNCTION



Pathophysiology of                         
Diastolic Heart Failure

• In spite of normal LV systolic function and 
normal LV volumes, left sided filling pressures 
are elevated; with exercise there is even 
further disproportionate rise in filling 
pressures, resulting in dyspnea on exertion



LV Filling Pressures

Mitral A velocity, DT of A
A duration
PV Ar velocity, duration
PV.Ar-Mitral .A duration, Mitral A’
Velocity

Mitral E vel, E/A ratio, DT of E, E/E’ ratio
PV systolic to diastolic velocity ratio,  TR velocity

PC Wedge



Variables in the Measurement of   
Diastolic Dysfunction

• 4 recommended variables:
– 1. Annular e’ velocity

• Septal e’ < 7 cm/sec
• Lateral e’ < 10 cm/sec

– 2. Average E/e’ ratio > 14
– 3. LA volume index > 34 ml/m²
– 4. Peak TR velocity > 2.8 m/sec

• LV diastolic function:
– Normal: if more than half of parameters do not reach cut off values
– Diastolic dysfunction present: if more than half the variables are above 

cut off values
– Inconclusive: if half of the parameters do not reach cut off values

Need:
Annular velocities- septal

& lateral
Transmitral PW

LA volume
TR jet velocity (when present)



Grading of Diastolic Dysfunction
• First step: establish the presence or absence of LV 

filling pressures
• Flow propagation velocities (Vp) and time intervals    

(TE-e’ ) not emphasized in the new guidelines due to low 
rates of feasibility and reproducibility

• Algorithms do not apply to pediatric patients and post-
op situation

• Age should be taken into consideration when 
interpreting data

• No single parameter should be viewed in isolation 



Technical Tips (Quality)

Also applies to peak A velocity, A duration, E/A ratio and DT



Technical Tips (Quality)



Technical Tips



Technical Errors



Technical Tips (Quality)

Exclude pulmonary veins and LAA



Reversible Diastolic Dysfunction 

Helpful in differentiating pseudo-normal from normal Doppler



Algorithm for Diagnosis of Diastolic 
Dysfunction when LVEF is normal



Algorithm when LVEF is reduced



Left heart filling pressures
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