
Echocardiographic Evaluation 
of the Right Ventricle 

LAWRENCE RUDSKI MDCM FRCPC FACC FASE

MCGILL UNIVERSITY

JEWISH GENERAL HOSPITAL



Question 1

 A patient has the following quantitative measures of 
RV function.  Which is NOT recommended to 
diagnose RV systolic dysfunction ASE guidelines

 A – Fractional area change of 30%

 B – TAPSE 15mm

 C- S’ 8 cm/s

 D – Free wall strain by speckle tracking -17%

 E – MPI by pulsed Doppler of 0.5



Question 2

 Of the clips below, which diagnosis is least likely to 
be represented

A – Acute Pulmonary 

Embolism

B – Pulmonary Arterial 

Hypertension

C- Atrial Septal Defect

D- RV infarction

E- Takotsubo

Cardiomyopathy

1 2

3 4



Right Heart Anatomy

 Anterior Structure

 RA

 RV 

 inlet, body, infundibulum

 Tricuspid Valve

 3 leaflets, and papillary 
muscles

 Pulmonic Valve

 Longitudinal  and 
circumferential fibers, 
but no spiral fibers

Haddad et al. Circulation 2008
Reproduced from Ho and Nihoyannopoulos Heart 2006



Stroke Volume R = Stroke Volume L

=



Who’s Sicker?

 Patient A - LVEDD 65mm, LVEF 20%, Moderate MR

 Patient B - LVEDD 36 mm, LVEF 60%, No MR

 Patient C - LVEDD 60 mm, LVEF 40-45%

 It depends





Fundamental Equations

Ohm’s Law

V=I X R or P = Q X R

Laplace’s Law

Wall Tension = (P X Radius) / M



This is a balloon

 http://hyperphysics.phy-astr.gsu.edu/hbase/ptens.html
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Major Changes 2015

RA volumes instead of area

RV volumes and RVEF by 3D

Indexing by gender optional 

Minor changes in MPI, TAPSE, S’





>39 ml/m2 male

>33 ml/m2 female

Right Atrial Volume



RV Size

Cor
Bovinum

Dexter



Small, Medium, or Large?

Courtesy of Dr. I. A. Sebag



Courtesy Denisa Muraru



Measurements:



RV Base – 41mm









RV Wall Thickness

≤5mm



RV Systolic Function 

 Global 

 RV Ejection Fraction

 RV Fractional Area Change %

 Dp/dt

 Myocardial Performance Index

 2D strain

 Regional 

 Tricuspid Annular Plane Systolic Excursion

 S’ (Doppler myocardial velocity in systole)



RV Contractile Pattern vs. LV

Courtesy – M-J Blais RDCS

Left Ventricle Right Ventricle



TAPSE

TAPSE = 29mm TAPSE = 29mm

A B

√ Simple – align !
√ Reproducible
√ Prognostic

Abnormal TAPSE < 17 mm



S’ ( Tissue Doppler)

Abnormal Threshold < 9.5 cm/s



Fractional Area Change

√ Simple – standard A4c
√ Reproducible – watch trabeculations
√ Prognostic- PH, HF



Myocardial Performance Index

Horton et al. JASE 2009:22;776

Abnormal    > 0.43 by Pulsed Doppler

> 0.54 by Tissue Doppler



Closure-Opening time of Tricuspid Valve

 small sample volume

 Leaflet tips

Measurement of ejection time



Strain



RV Strain

Horton et al. JASE 2009:22;776

√ Simple
√ Reproducible
√ Prognostic



Strain – 2 D

Abnormal Threshold < -20% **



RV Ejection Fraction 

 Avantages

 Widely accepted concept 

 Prognosticates in CHF, 
valvular heart disease, 
congenital heart disease

 Disadvantages

 Many different techniques 
with broad differences and 
variability.

 2D vs. 3D, Rotation vs. 
Disk Summation

 “Load Dependent"

 Does not represent 
“contractility” when 
significant TR



√ Simple
√ Reproducible
√ Prognostic

RVEF higher in women  - smaller volumes



Summary
Recommended Methods and Normal References 

of Systolic Function



Diastolic Function  

>6

>6

<

<



Right Heart Pathology – R > L

 Congenital vs. Acquired

 Myocardial

 Cardiomyopathy – non-ischemic, ARVC , Takotsubo

 Ischemic – RV infarction

 Valvular

 TR – primary valvular, secondary

 PR – usually congenital/post repair

 Post-Ventricular

 PAH – pressure overload

 Left-sided cardiomyopathy – pressure overload





RV infarction

 Associated with RCA occlusion

 Usually prox RCA but more 
subtle with more distal occlusion

 Will often recover quickly once 
artery open



RV Infarction Tips

 Look at all views

 Look for IVC dilatation

 DDx Acute PE

 Look for inverted T





PAH



RV systolic function

RVEDA                          RVESA

FAC = 20%



Acute Pulmonary Embolism



PE continued



PE Echo  Findings

 Present in 30-40%

 Increased RV size

 Decreased RV function

 New/worsened TR

 RV Thrombus/PE in transit

 Regional Wall Motion – McConnell’s sign

 Increased PAP – mild or moderate, usually

 Prognostic info – RV dysfunction, Thrombus



60/60 Sign – Kurzyna AJC 2002

RV cannot acutely generate 

very high pressures

RVSP < 60 mmHg

When faced with high

Impedance, ejection ends

sooner

PA accel time < 60 msec







Perform and Report in All

 RV size – basal dimension – 41mm; RV volumes by 3D
 RA volume – if feasible – gender-specific
 RV systolic function - at least one of the following:

 RVEF by 3D
 Systolic Excursion velocity of the annulus [S’]  - 9.5 cm/s
 Fractional area change [FAC] – 35%
 Tricuspid annular plane systolic excursion [TAPSE] 17 mm
 with or without RV index of myocardial performance [RIMP] 0.43    0.54

 Systolic pulmonary artery pressure (SPAP) – 35-40mmHg with estimate of RA pressure on the 
basis of inferior vena cava (IVC) size and collapse  3,8,15 mmHg

In many conditions with right heart pathology add:

 Mean PA pressure (mPAP)

 INTEGRATE, INTEGRATE, INTEGRATE, INTEGRATE, INTEGRATE, INTEGRATE, 
INTEGRATE, INTEGRATE, INTEGRATE, INTEGRATE, INTEGRATE, INTEGRATE!!!!



Question 1

 A patient has the following quantitative measures of 
RV function.  Which is NOT recommended to 
diagnose RV systolic dysfunction ASE guidelines

 A – Fractional area change of 30%

 B – TAPSE 15mm

 C- S’ 8 cm/s

 D – Free wall strain by speckle tracking -17%

 E – MPI by pulsed Doppler of 0.5



Answer - D 

 All of the above indicate significant RV systolic 
dysfunction.

 Answer D – 2D strain by speckle tracking – is not 
one of the recommended methods to use in the 
routine exam owing to significant inter-vendor 
variability



Question 2

 Of the clips below, which diagnosis is least likely to 
be represented

A – Acute Pulmonary 

Embolism

B – Pulmonary Arterial 

Hypertension

C- Atrial Septal Defect

D- RV infarction

E- Takotsubo

Cardiomyopathy

1 2

3 4



Answer- C 

 Choice C – ASD – usually demonstrates RV volume 
overload seen in multiple views, usually with 
preserved systolic function. An exception is the rare 
form associated with abnormal BMPR2 haplotype 
and PH representing fewer than 5% of ASDs, or 
those that present VERY late.

 1 – RV infarct associated with inferior MI

 2 – PAH

 3 - Takotsubo

 4 – Acute PE


