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Parameters should be performed 

and reported for right heart

� Right ventricular (RV) size

� Right atrial (RA) size

� RV systolic function ( at least one of the 
following)

� Fractional area change(FAC)

� S’

� Tricuspid annular plane systolic excursion 
(TAPSE)

�With or without RV index of myocardial 
performance(RIMP)

� Systolic pulmonary artery pressure(SPAP) with 
estimate of RA pressure on the basis of IVC size 
and collapse.





Essential imaging windows and 

views

� Apical 4-chamber

� Modified apical 4-chamber 

� Left parasternal long-axis(PLAX)

� Parasternal short axis(PSAX) 

� Left parasternal RV inflow and subcostal views

Providing images for the comprehensive 
assessment of RV systolic and diastolic 
function and RV systolic pressure(RVSP)



Parasternal long axis views



Parasternal  short axis views





RV focused and RV modified 

apical 4 chamber views



Apical 5 chamber and apical 

coronary sinus views



Subcostal views



Segmental nomenclature of the RV 

walls



Right heart dimensions

� RV dimension

� RA dimension

� RVOT dimension

� RV wall thickness

� IVC dimension



Conventional 2D assessment of 

RA

� Right atrium acts as 

1.a reservoir for systemic venous return when the 
tricuspid valve is closed.

2.a passive conduit in early diastole when the tricuspid 
valve is open

3.An active conduit in late diastole during atrial 
contraction

Assessments of RA

1. RA size

2. RA pressure 



Right atrial dimension

� Apical 4-chamber view

� RA enlargement
� RA area > 18cm2

� RA length >53mm (major 
dimension)

� RA diameter > 44mm 
(minor dimension)

RA dimensions can be 
distorted and falsely 
enlarged in patients with 
chest and thoracic spine 
deformities.



RA pressure 

� Mostly estimated by IVC diameter and the 
presence of inspiratory collapse.*

� In patients being ventilated using positive 
pressure, the degree of IVC collapse cannot be 
used to reliably estimated RA pressure and RA 
pressure measured by transduction of a central 
line should be used if available.

� An IVC ≦ 12 mm in these patients appears accurate 
in identifying patients with RA pressure < 10mm Hg. 

� In the same patients group, if the IVC is small and 
collapses, this suggest hypovolemia. 



IVC dimension

� Subcostal view

� Measured just proximal to the entrance of hepatic

veins

� Normal RA pressure of 3 mmHg(0-5mmHg)
� IVC ≦ 2.1 cm that collapse > 50% with a sniff 

� High RA pressure of 15 mmHg(10-20 mmHg)
� IVC > 2.1 cm that collapses < 50% with a sniff

� In normal young athletes, the IVC may be dilated in the presence of 
normal pressure

� IVC is commonly dilated and may not collapse in patients on 
ventilators, so it should not be used in such cases to estimate RA 
pressure.



Elevated RA pressure

� Hepatic vein systolic filling fraction

� Vs/(Vs+Vd)

� < 55% to be the most sensitive and specific sign 
of elevated RA pressure. 

� Other 2D signs of increased RA pressure 
( qualitative and comparative)

� A dilated right atrium

� An interatrial septum bulging into the LA 
throughout the cardiac cycle.







Conventional 2D assessment of 

RV

� RV wall thickness

� RV linear dimensions



RV wall thickness

� Useful measurement for RVH, usually the result of 
RVSP overload.

� Increased RV thickness can be seen in
� infiltrative cardiomyopathies, 

� hypertrophic cardiomyopathies, 

� in patients with significant LVH, even in the absence of PH

� Conditions associated with RV wall thinning: 
� Uhl anomaly,

� arrhythmogenic RV cardiomyopathy(ARVD).

� There are no accepted echocardiographic criteria to define 
an abnormally thin RV wall 



RV wall thickness

� Measured in diastole.

� From the subcostal view using either M-mode or 2D 

imaging

� Alternative view: left parasternal view

� RVH:

� Thickness > 5mm 

� May suggest RV pressure overload in the absence of 

other pathologies



RV linear dimensions

� RV dilated in response to chronic volume  and/or 
pressure overload and with RV failure. 

� RVEDD index: 
� A predictor of survival in patients with chronic pulmonary 
disease

� RVEDD/LVEDD ratio:
� A predictor of adverse clinical events and/or hospital 
survival in patients with acute pulmonary embolism

� Correlation with RV linear dimensions with RV EDV 
appears to worsen with increased preload or afterload. 



Right ventricle dimension

� Best estimated at end-

diastole from a RV-

focused apical 4-

chamber view

� RV enlargement:
� Diameter > 42 mm at the 

base

� Diameter > 35 mm at the 

mid level

� Longitudinal dimension > 

86mm



Limitation of RV imaging by 

TTE

� Lack of fixed reference points to ensure 
optimization of the RV. 

� RV dimensions can be distorted and falsely 
enlarged in patients with chest and thoracic spine 
deformities. 



Conventional 2D assessment of 

RVOT

� RVOT includes 

� The subpulmonary infundibulum

�Cornus

� The pulmonary valve

� The RVOT is often the 1st segment of the RV 

to show diastolic inversion in the setting of 

tamponade. 



Conventional 2D assessment of 

RVOT

� Best viewed from

� The parasternal and subcostal windows

� The apical window in thin individuals or adults 

with large rib spaces

� Measured at end-diastole on the QRS 

deflection



RVOT dimension

� Left PSAX: at the 

level of the pulmonic 

valve (distal diameter)

� Left PLAX: the 

proximal portion of 

the RVOT (proximal 

diameter)

� RVOT dilatation: 
� Diameter> 27 mm 

(PSAX) and > 33 mm 

(PLAX) at end-diastole 

at distal diameterRVOT dimensions can be distorted and falsely enlarged in patients with chest 

and thoracic spine deformities. 



RV systolic functions

� Right ventricular index of myocardial 
performance (RIMP)

� Tricuspid annular plane systolic 
excursion(TAPSE)

� 2D RV fractional area change(FAC)

� 2D RV EF

� 3D RV EF

� Tissue Doppler-derived tricuspid lateral 
systolic velocity (S’)

� Longitudinal strain and strain rate



RV systolic functions

� Fractional area change and volumetric 

assessment

�RA area and FAC

� 2D volume and EF estimation

� 3D volume estimation 

� The RV and interventricular septal morphology



RV systolic functions

� Hemodynamic assessment of the RV and pulmonary circulation 

� Systolic pulmonary artery pressure(SPAP)

� PA diastolic pressure

� Mean PA pressure

� Pulmonary vascular resistance

� Measurement of PA pressured during exercise

� Nonvolumic assessment of RV function

� Global assessment
� RVdp/dt

� RIMP

� Regional assessment 
� TAPSE or tricuspid annular motion(TAM)

� Doppler tissue image

� Myocardial acceleration during isovolumic contraction 

� Regional RV stain and strain rate 

� 2D strain 



2D RV fractional area 

change(FAC)

� (RV end-diastolic area – RV end-systolic 

area)/ RV end-diastolic area x 100

� A measure of RV systolic function 

� An independent predictors of 

� heart failure, 

� sudden death, 

� stroke, and/or 

�mortality in studies of patients after pulmonary 

embolism and MI.



2D RV fractional area 

change(FAC)

� An estimate of RV systolic function

� RV systolic dysfunction

� 2D FAC < 35%



2D volume and EF estimation

� 2D echo methods of calculating RV volume

� Area-length method

� Biplane angiography

� Require an approximation of RV geometry
� Based on modified pyramidal or ellipsoidal models

� Underestimating MRI-derived RV volume

� Inferior in comparison with 3D echo methods of RV volume 
estimation

� Disk summation method

� To determine a RV “ body” volume
� Using predominantly the apical 4-chamber view.

� Underestimation of RV volume because of the exclusion of the 
RVOT and technical limitations of the echo images



2D volume and EF estimation

� RV EF= (RVEDV-RVESV)/ RVEDV

� The lower reference limit: 44% ( 38-50% with a 

95% CI)

2D derived estimation of RV EF is not 

recommended, because of the heterogeneity 

of methods and the numerous geometric 

assumptions.



3D echo estimation of RV 

volume

� The disk summation and apical rotational methods 

for RV volume and EF calculation are most 

commonly use in 3D TTE or TEE.

� Both correlate with MRI-derived RV volumes. 

� Less underestimation of RVEDV

� Improved test-retest variability compared with 2D 

echo.

� Indexed RVEDV < 89ml/m2

� Indexed RVESV < 45 ml/m2

� RVEF > 44%



3D echo estimation of RV 

volume





The RV and interventricular septal 

morphology

Primary pulmonary hypertension s/p tricuspid valve resection 



Eccentricity index(EccIx) of LV

� Defined as

� the ratio of the LV antero-posterior to septo-lateral 

diameters in a short-axis view, 

�measured at both end systole and end diastole

� Normal individuals

� a value of 1 in both systole and diastole

� Value > 1 

� at end diastole: RV volume overload

� at end systole and end diastole : RV pressure 

overload. 
Eur J Echocardiogr 2010;11:81-96



Eccentricity index(EccIx) of LV

Eur J Echocardiogr 2010;11:81-96

Normal heart with diastolic EccIx =1Patient with pulmonary hypertension 

with diastolic EccIx > 1.8





Right ventricular index of 

myocardial performance (RIMP)

� An index of RV global function

� RV dysfunction

�RIMP > 0.40 by pulse Doppler

�RIMP > 0.55 by tissue Doppler

Falsely low in conditions associated with 

elevated RA pressures, which will decrease 

the IVRT. 



Tricuspid annular plane systolic 

excursion(TAPSE)

� A measure of RV longitudinal function

� RV systolic dysfunction

� TAPSE < 16 mm

� Measured from the tricuspid lateral annulus



Tissue Doppler-derived tricuspid 

lateral systolic velocity (S’)

� RV systolic dysfunction

� S’ velocity < 10 cm/s







RV systolic pressure (RVSP)

� The velocity reliably permits estimation of RVSP with the 
addition of RA pressure, assuming no significant RVOT 
obstruction*

� TR velocity > 2.8-2.9m/s, corresponding to SPAP of 
approximately 36 mmHg, assuming an RA pressure of 3-5 
mmHg indicates elevated RV systolic and PA pressure. 

� Elevated SPAP
� Age, obesity, stroke volume and systolic blood pressure

� Elevated SPAP may not always indicate increased pulmonary 
vascular resistance (PVR)

� RV diastolic function parameters and SPAP are influenced by 
the systolic and diastolic function of the left heart

� PA pressure should be reported along with systemic blood 
pressure or mean arterial pressure. 



RV diastolic dysfunction 

� Pulsed Doppler of the tricuspid inflow

� Tissue Doppler of the lateral tricuspid annulus

� Pulsed Doppler of the hepatic veins

� Measurements of IVC size and collapsibility

The E/A ratio, deceleration time, the E/E’ ratio 

and RA size are recommended.



Grading of RV diastolic function 

� Impaired relaxation 

� tricuspid E/A ratio < 0.8

� Pseudonormal filling

� tricuspid E/A 0.8-2.1 with E/E’>6 or diastolic flow 

predominance in hepatic veins

� Restrictive filling 

� tricuspid E/A > 2.1 with deceleration time < 120 

ms


