pISSN 1975-4612 / elSSN 2005-9655
Copyright © 2016 Korean Society of Echocardiography

http://dx.doi.org/10.4250/jcu.2016.24.3.183 www.kse-jcu.org

REVIEW J CARDIOVASC ULTRASOUND 2016:24(3):183-190

ECHOCARDIOGRAPHIC EVALUATION
OF THE RIGHT HEART

ROSHANAK R MARKLEY, MD', ASGHAR ALI, MD'2, JONATHAN POTFAY, MD'2,

WALTER PAULSEN, MD', AND ION S JOVIN, MD'2

'"DEPARTMENT OF MEDICINE, VIRGINIA COMMONWEALTH UNIVERSITY, RICHMOND, VA, USA
2DEPARTMENT OF MEDICINE, MCGUIRE VA MEDICAL CENTER, RICHMOND, VA, USA

The appropriate use of echocardiography may reduce the need for invasive diagnostic cardiac procedures. The right side of the heart
has recently gained interest among cardiologists as it became clear that abnormalities of the right heart morphology and function
are associated with increased morbidity and mortality. Echocardiography is easy to perform, relatively cheap, readily available and
do not pose the risk of ionizing radiation. Conventional 2D and, more recently, 3D echocardiography provides pertinent anatomic
and physiologic information about the right side of the heart. Because of the advantages and simplicity of echocardiography it
continues to be an excellent tool for evaluating the structure and function of the right side of the heart. This review outlines the

uses of echocardiography in evaluating the right heart structure and function.
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INTRODUCTION

The right ventricle (RV) is anterior to the left ventricle (LV)
and behind the sternum which has implications for its specific
morbidity and mortality but which also makes it potentially
accessible to surface imaging such as transthoracic echocar-
diography. Assessment of right heart function remains rela-
tively difficult despite technological advancement in echocar-
diography because of the unusual crescent shape, the irregular
endocardial surface, complex contraction mechanism and loca-
tion of the RV."” However, the introduction of Doppler and
color Doppler techniques as well as improvements in image
quality and imaging modalities has made it possible to use
echocardiography as a modality to assess the structure and
function of the right heart.” Jaussi et al.” concluded that it is
prudent to evaluate the right heart structures in detail as the
prevalence of right heart abnormalities found on routine echo-
cardiography is significant.

NORMAL STRUCTURE AND FUNCTION

The RV is immediately behind the sternum and is the most
anterior part of the heart which is bordered by the annulus of
the tricuspid and pulmonary valve. It is crescent shaped in cross
sectional view and triangle shaped in the side view (Fig. 1).”
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Anatomically, the RV consists of inflow tract, the apex and
infundibulum.” There are three prominent bands present in
the RV of which the moderator band distinguishes RV from
LV.”” The ventriculoinfundibular fold is another important
structure that separates the tricuspid and pulmonary valves,
which is in contrast to the LV where the aortic and mitral
valves are in fibrous continuity. When assessing the RV volume
the complex shape and infundibulum should be included.'”
The shape can also be influenced by the septum which is con-
cave toward the LV in both systole and diastole. The normal
RV measurements by 2D echocardiography are; base apex
length less than 8.6 cm, midcavity diameter less than 3.5 cm,
basal diameter less than 4.2 cm, RV outlet parasternal short
axis 2.7 cm, RV outlet parasternal long axis 3.3 cm, and end
diastolic area less than 28 cm”."”

There are different modalities to assess RV function (Table
1). The RV ejection fraction is driven by right ventricular pre-
load, after load and contractility."” The tricuspid annular plane
systolic excursion is correlated to RV ejection fraction'” which
has a mean value of 52.3 + 6.2% with 40% being the lower
limit of normal and there is about 5% increase during exer-
cise'” and is used as a surrogate for global RV systolic function.
RV dimensions and function can be measured by standard M-
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Fig. 1. Echocardiographic views most frequently used to assess the structure and function of the right heart. Apical four chamber view (A).
Parasternal short axis view at the level of the aortic valve showing the right atrium (RA), right ventricle (RV), right ventricular outflow tract, pulmonary
valve and main pulmonary artery (B). Parasternal short axis view at the level of the papillary muscles (C). Subcostal four chamber view (D). AV: aortic
valve, LA: left atrium, LV: left ventricle, PA: pulmonary artery, TV: tricuspid valve.

Table 1. Studies evaluating right ventricular function

Author, year Study subjects Comparison with gold standard Correlation
Iriart et al., 2012°" 35 2D echocardiography vs. MRI to assess Interobserver and intraobserver echocardiographic analysis
RV function variability was high (> 10%) for RV EE, RV ES and dP/dt,
and low (5%) for TAPSE and TDI
Lu et al., 2008™ 20 3D echocardiography vs. MRI to assess ~ Intraobserver and interobserver variability ranged from -1.1%
RV function t05.8%
Jenkins et al., 2007"” 50 2D echocardiography vs. 3D Interobserver variability for EDV and EF by 2D
echocardiography vs. MRI to assess echocardiography and 3D echocardiography was comparable
RV function (EDV:p =0.93,2=0.10vs. p = 0.72,z = 0.37;
EF:p=0.23,2=1.26vs.p = 0.27,z = 1.14), but for ESV
3D echocardiography was better (p = 0.01,z = 2.72 vs.
p=0.01,z=3.24)
Nesser et al., 2006'” 20 Transthoracic 3D echocardiography vs. RV EF by radionuclide ventriculography and MRI correlated
transesophageal echocardiography vs. well with EF by transesophageal echocardiography (r = 0.95,
MRI vs. radionuclide ventriculography mean difference 0.2%) and by transthoracic 3D
to assess RV function echocardiography (r = 0.95, mean difference 1.8%)
Raymond et al., 81 2D echocardiography vs. right sided Pericardial effusion (p = 0.017), right atrial index (» = 0.012),
2002” cardiac catheterization, and 6 min walk  and diastolic eccentricity index (p = 0.004) are predictors
test in patients with right heart failure of death or transplantation
Papavassiliou et al., 13 3D echocardiography vs. MRI to asses 3D echocardiography correlation was modest for EF
1998 RV function ®R* = 0.64)
Tei et al., 1996 63 2D echocardiography vs. right sided Echocardiography showed minimal interobserver and
cardiac catheterization to asses RV intraobserver differences (3.3% and 4.5%, respectively)
function for systolic and diastolic right ventricular dysfunction
Kaul et al., 1984 30 2D echocardiography vs. radionuclide Correlation of TAPSE and RV end-diastolic area with RV EF

ventriculography to assess RV function

is close (r = 0.92 and r = -0.76, respectively)

EDV: end diastolic volume, EF: ejection fraction, ESV: end systolic volume, FS: fractional shortening, MRI: magnetic resonance imaging, RV: right ventricle,

TAPSE: tricuspid annular plane systolic excursion, TDI: tissue Doppler imaging

mode, 2D echocardiography and Doppler echocardiography,
the findings correlate with ejection fraction derived by radio-
nuclide angiography. " Another method for measuring the RV
function is myocardial performance index or the Tei index. It
is calculated as the ratio between total RV isovolumic time (con-
traction and relaxation) divided by pulmonary ejection time.
The RV myocardial performance index has been shown to cor-
relate with pulmonary pressures and can be used to identify RV
dysfunction.”"” The normal RV systolic functional values by
echocardiography; tricuspid annular plane excursion greater
than 16 mm, fractional area change greater than 35%, and
peak systolic tissue Doppler velocity at tricuspid annulus great-
er than 10 cm per second. The diastolic RV function values by

echocardiography; tricuspid E/A ratio less than 0.8 is consis-
tent with decreased relaxation, tricuspid E/A ratio 0.8 to 2.1
with E/E’ ratio greater than 6 is consistent with falsely normal
filling, and tricuspid E/A ratio greater than 2.1 with deceleration
lime less than 120 msec is consistent with restrictive filling."””

Doppler tissue imaging is set to detect low velocity with
high amplitude, which provides accurate information on myo-
cardial motion throughout the cardiac cycle, detects myocar-
dial tissue motion as opposed to red cells and is used to derive
strain and strain rate, both of which are less preload dependent
as compared to traditional ejection fraction."*”" 3D echocar-
diography may have a potential advantage in determining RV
volumes and image reconstruction; however this technique re-
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mains limited because of poor lateral resolution in right ven-
tricular cavity dilatation.”” Due to limited studies it is recom-
mended that 3D echocardiography can be utilized only for
serial volume and ejection fraction evaluation with the RV ejec-
tion fraction lower limit set at 44% as this modality has lesser
underestimation than 2D echocardiography when compared
to cardiac magnetic resonance imaging.25)24) In recent years real
time 3D echocardiography has been found to be a valuable tool
for assessing the RV anatomy and function. 3D echocardiogra-
phy is reproducible, easily available, and accurate despite the
geometric challenges placed by the RV structure and posi-
tion.”*”

The right atrium not only acts as a conduit to fill the RV pas-
sively but also optimizes RV filling actively during late dias-
tole. Anatomical deformities of the spine and chest can alter
the right atrium and project larger dimensions. Echocardio-
graphic four chamber apical views are used to evaluate the right
atrium and the subcostal views to evaluate the inferior vena cava.

Right Heart Echocardiography | Roshanak R Markley, et al.

CHANGES IN FUNCTION

RV systolic function is a reflection of contractility, afterload,
and preload. RV performance is also influenced by heart rhythm,
synchrony of ventricular contraction, RV force interval relation-
ship, and ventricular interdependence.””

RV pressure overload can be due to obstruction of the RV
outflow tract (pulmonary stenosis), primary pulmonary hyper-
tension or secondary pulmonary hypertension. In the absence
of RV outflow tract obstruction, the tricuspid regurgitation jet
can be used to assess the pulmonary artery systolic pressure.””
Endsystolic flattening of the interventricular septum is an in-
dication of RV pressure overload. With chronic increase in af-
terload the RV dilates and hypertrophies, the tricuspid annu-
lus might also dilate and cause severe tricuspid regurgitation.
Right atrial area index, diastolic eccentricity index and peri-
cardial effusion score are indicators of morbidity and potential
mortality.”” RV hypertrophy is defined as the RV free wall
thickness greater than 5—7 mm measured at the end-diastole

by M-mode or 2D echocardiography from either parasternal
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Fig. 2. Echocardiographic images of right heart abnormalities. Atrial septal defect in a 53-year-old woman with transient ischemic attack who
declined closure (A, transesophageal echocardiography, 0 degree, arrow pointing at interatrial septum); Ebstein’s anomaly in a 41-year-old man with
severe tricuspid regurgitation, right atrial enlargement (B, apical four chamber view, arrow showing severely enlarged right atrium), right ventricular
dysfunction and right heart failure who subsequently underwent tricuspid valve repair, right atrial reduction and maze procedure; pulmonary valve
stenosis in a 38-year-old woman who had congenital pulmonic valve stenosis subsequently corrected by balloon valvuloplasty; Doppler showing
high velocities across the valve (C, transesophageal echocardiography, 0 degree, arrow pointing at puimonary valve plane); and right atrial thrombus
(measuring 2 cm in length) in a 30-year-old woman who had systemic lupus erythematosus and end stage renal disease with just removed status of
central venous catheter (D, transesophageal echocardiography, 105 degree, arrow pointing at the end of the pedunculated thrombus).
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long axis or subcostal window.

RV volume overload can be result of left to right shunting as
in atrial septal defect (Fig. 2A), pulmonary anomalous venous
return or ventricular septal defect.”” Significant valvular regur-
gitation can also contribute to RV volume overload. Color Dop-
pler studies, venous injection of microbubbles as well as image
acquisition in the subcostal view or transesophageal echocar-
diography are often useful tools in echocardiography to assess
RV structure and function in a volume overload state. When
the right ventricular volume is high the LV acquires a D shape
in diastole as result of the interventricular interdependence
which can be visualized by echocardiography.””

RV diastolic dysfunction is an independent predictor of mor-
tality’” with a complex pathophysiology which can be evalu-
ated by the trans-tricuspid E/A ratio, the E/E’ ratio, and the
right atrial size.”

Right atrial echocardiographic measurements take longer
time that most other measurements, but are valuable in assess-
ing RV and LV dysfunction.”” Lower global longitudinal strain
of RV (= -15.5%) in patients with pulmonary arterial hyper-
tension measured with velocity vector imaging using 2D strain
echocardiographic measurement was found to have increased
mortality.”” 3D and 2D echocardiographic apical four cham-
ber planimetry area is utilized for evaluating right atrial vol-
ume.”” In patients with primary pulmonary hypertension right
atrial area is a predictor of transplantation or mortality. Pa-
tients on mechanical ventilators pose challenges in evaluating
the right atrium in the setting of inferior vena caval collapse.
The normal right atrial measurements by 2D echocardiogra-
phy are; minor dimension less than 4.4 cm, major dimension

. 4
less than 5.3 cm, and end systolic area less than 20 cm”.””

CHANGES IN STRUCTURE

The structural changes in the right heart can be due to con-
genital anomalies, valvular disease, myocardial disease or post-
operative changes (Fig. 2A).

CONGENITAL RIGHT HEART DISEASE

The echocardiography is useful in diagnosing and following
congenital heart disease because it is easy to perform, readily
available, relatively inexpensive, although magnetic resonance
imaging is used more and more for these patients.’ Y Appropri-
ate use of echocardiography may also decrease the need for in-
vasive diagnostic procedures.”” In congenital heart disease, the
RV may support the pulmonary or systemic circulation and
can lead to RV dysfunction over time which is known to be as-
sociated with increased morbidity and mortality and therefore
will need close monitoring and surveillance. The combination
of 2D echocardiography and Doppler can provide extensive
information on the anatomy and function of the heart.””*”

The important congenital anomalies affecting the right ven-
tricular inflow tract and tricuspid valve can be diagnosed by spe-
cific findings on echocardiography. Tricuspid atresia is a condi-

tion in which the lack of development of the RV leads to low
pulmonary flow in addition to the imperforate valvular mem-
brane between the floor of the right atrium and the hypoplas-
tic RV. 2D echocardiography shows an echo-dense band of fi-
brofatty tissue of the atrioventricular groove and the absent
right atrioventricular connection.”” In patients with Ebstein’s
anomaly (Fig. 2B), the echocardiography will reveal an apical
displacement of the septal leaflet of the tricuspid valve, tether-
ing of the tricuspid valve causing restricted motion of the leaf-
let, marked enlargement of the right atrium (with an atrialized
RV), and tricuspid regurgitation.” The underdevelopment of
the right ventricular myocardium, or as Uhl’s disease, leads to
right ventricular dilatation and eventually right ventricular
failure.

The right ventricular outflow tract and the corresponding
anomalies can be visualized by echocardiography in a similar
fashion. Subvalvular stenosis usually involving the infundibu-
lum results from fibromuscular narrowing or hypertrophied
subvalvular muscle bundles also called double-chambered
RV."™ Double-chambered RV is difficult to visualize with echo-
cardiography and subcostal echocardiography may provide op-
timal visualization.””"” Typically subvalvular stenosis is a dy-
namic form of obstruction with maximal flow velocity occurring
in late systole. Valvular pulmonary stenosis may lead to ven-
tricular hypertrophy and subsequent outflow tract narrowing.
In this form of obstruction, using 2D echocardiography, the
pulmonary cusps appear thickened, have a decreased excursion
and dome in systole with a resulting increased peak instanta-
neous pressure gradient (Fig. 2C); however, this technique is
limited for assessing the severity of obstruction.””*” Further-
more, the pulmonary arteries should always be assessed in chil-
dren with right ventricular outflow tract obstruction because
the development of the pulmonary arteries can be affected by
the flow and pulmonary artery stenosis can be associated with
other congenital cardiac and extracardiac lesions.* Color Dop-
pler imaging can be used to assess the turbulence and accelera-
tion of flow within the stenotic segment.

Arrhythmogenic right ventricular dysplasia, a congenital au-
tosomal dominant myocardial disease that is characterized by
progrtessive fibrofatty replacement of the myocardium, can lead
to ventricular tachycardia and sudden death in young people
and especially in athletes. Diagnosis of arrhythmogenic right
ventricular dysplasia can be made by variety of invasive and
non-invasive modalities but magnetic resonance imaging is
considered the gold standard. 2D echocardiographic findings
suggestive of arrhythmogenic right ventricular dysplasia are
RV dilatation, altered myocardial texture, localized RV aneu-
rysms and inferobasal or localized dyskinesia.*”” 3D echocar-
diography is a useful modality; however, currently interpreta-
tions are variable based on the centers and guidelines have not
been established.

Tetralogy of Fallot is the most common cyanotic congenital
heart disease. This anomaly has four anatomical features: 1)
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anterior and rightward displacement of the aortic root, 2) ven-
tricular septal defect, 3) right ventricular outflow obstruction,
and 4) right ventricular hypertrophy‘%m Echocardiography
can be used for de novo diagnosis of the lesion, in determining
options for surgical intervention and postoperative assessment
of the adequacy of repair. In tetralogy of Fallot, the most criti-
cal defect is the mal-alignment of the infundibular septum,
resulting in septal defect and overriding aorta. This is optimal-
ly visualized in the parasternal long-axis view. The short axis-
view allows for determining the extent and size of the septal
defect in addition to assessment of the right ventricular out-
flow tract.™ Color Doppler is useful in assessing the location
of the narrowed, turbulent flow, and continuous wave Doppler
can then be used to determine the pressure gradient across the
obstruction. Additionally coronary artery anatomy must be
examined before surgery. In addition to coronary angiography,
this can also be done by using 2D echocardiography techniques
such as visualizing a coronary artery branch across the right
ventricular outflow tract.*” Postoperatively the ventricular
septal defect patch can be seen in the parasternal long-axis view
as the linear structure passing obliquely from septum to ante-
rior aortic root, shunting can be evaluated using Doppler, and
right ventricular size and contractility should be assessed. The
RV volume is better evaluated by 3D echocardiography in post
tetralogy of Fallot surgery.””

Transposition of the great arteries is another common con-
genital heart disease which refers to the aorta arising from the
RV and the pulmonary artery arising from the LV. The paraster-
nal long-axis view demonstrates normal ventricular relation-
ship with ventriculoarterial discordance. The diagnosis of D-
transposition is confirmed in the subcostal four chamber view
where a bifurcating great artery is seen arising from the LV as
the pulmonary artery.””**” The current standard for correc-
tion of this anatomic anomaly is an arterial switch where both
great arteries are transected and re-anastomosed to the correct
ventricle. Tissue Doppler echocardiography with strain and
strain rate imaging is a good modality to evaluate myocardial
function in patients who have undergone correction of trans-
position of great arteries.”” Postoperative echocardiographic
evaluation should focus on assessment of the left and right
ventricular function, valvular narrowings, anastomotic site, and
the origin of the coronaries.””

Double-outlet RV refers to congenital heart disease with an
anomalous bundle of muscle which divides the right heart into
a high pressure inlet and a low pressure outlet, both great ar-
teries arise from the RV and ventricular septal defect acts as the
only outlet for the LV. Echocardiographic diagnosis is based on
demonstration of the muscular bundle and both great arteries
arising to the right of the ventricular septum which is best vi-
sualized in the parasternal-axis and subcostal coronal views.
This view will also help determine the lack of fibrous continu-
ity between the posterior semilunar valve and the anterior mi-
tral valve leaflet."””” Echocardiographic assessment after repair

Right Heart Echocardiography | Roshanak R Markley, et al.

should focus on ventricular septal defect patch, presence of
outflow obstruction and possibility of semilunar valve regurgi-

. 55
tation.”

ACQUIRED RIGHT HEART DISEASE

Valvular diseases that are acquired are also easily diagnosed
and characterized by 2D echocardiography and Doppler or by
transesophageal echocardiography. These include carcinoid
heart disease, tricuspid rheumatic stenosis, pulmonary and tri-
cuspid valve endocarditis, pulmonary and tricuspid valve insuf-
ficiency, or post-valvuloplasty pulmonary insufficiency.”*””

The majority of symptoms of restrictive cardiomyopathies
are due to left ventricular involvement; however, restrictive car-
diomyopathies are often a global process and can affect the RV
in varying degrees of hypertrophy, infiltration and abnormali-
ties of tricuspid inflow which can be easily detected on 2D
echocardiography by detecting changes in myocardial texture
and on Doppler by detecting changes in flow.””*” RV infarct
can also be detected by echocardiography by evaluating the RV
regional wall motion, its size, volume and global function.®”

Transthoracic echocardiography plays a role in corroborating
the diagnosis of suspected pulmonary embolism and help
guide management.”” The echocardiographic indices that are
measured to evaluate for pulmonary embolism included RV/
LV area ratio, RV/LV end diastolic dimension ratio, the McCo-
nnell sign, interventricular septal shift (D sign), pulmonary ar-
tery diameter, tricuspid regurgitation velocity, and the “60/60”
sign. Of all the indices measured, RV/LV end diastolic dimen-
sion ratio > 0.7 had good accuracy for diagnosis of acute pul-
monary embolism. This ratio, in addition to McConnell sign,
were specific but not sensitive.”” In fact, presence of RV dys-
function, and hemodynamic instability in massive pulmonary
embolism and cardiogenic shock is an indication for emergen-
cy removal of pulmonary thrombus using thrombolytics or
embolectomy or catheter-based thrombus aspiration.*”

RIGHT HEART MASSES

THROMBI

Thromboembolism and infections are a major complication
associated with long term central venous catheters, port devic-
es or pacer/implantable cardioverter defibrillator (ICD) leads.
Rarely pacer/ICD leads can also migrate and cause perfora-
tions. In a retrospective study done by Chow et al.,”” 185 pa-
tients who received ICD’s between 1991 and 1999 were as-
sessed by transesophageal echocardiography at 120 + 213 days
after implantation. Forty six (25%) were diagnosed with ICD
lead-related thrombi on follow-up echocardiography. Patients
treated with oral anticoagulation were less likely to have throm-
bus formation. There was a higher incidence of lead-related
thrombus in polyurethane leads than in silicone leads (35% vs.
20%;p = 0.01).

Right heart thrombi can also form in patients with inherited
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or acquired thrombophilia. These thrombi can be mobile or
free floating or fixed. The mobile thrombi, probably originat-
ing in the peripheral veins, significantly increase the risk for
pulmonary embolism. The fixed thrombi usually develop in
the right heart and have a more benign prognosis. These throm-
bi can be detected with high sensitivity (Fig. 2D) by transesoph-
ageal echocardigraphy.éé)

TUMORS

Right heart tumors can be non-primary or primary tumors
of the heart. Non-primary tumors are more frequent and most
likely the result of direct spread from adjacent malignancies or
metastases from primary sites such as lung or breast cancer,
lymphoma or melanoma. Primary tumors of the heart can be
benign or malignant; however the benign primary tumors out-
number the malignant ones by a ratio of 3 to 1.””” Benign
tumors of the right heart can be lipomas, myxomas, fibroelas-
tomas or leiomyoma. Echocardiography can be helpful in dis-
tinguishing between different types of tumors based on their
appearances and locations. Myxomas are often found in the left
atrium. They are irregularly shaped with filamentous fronds
and typically non—homogeneous.és’m) On the other hand, pap-
illary fibroelastomas appear speckled with echolucencies near
the edges.ég) Lipomas are uncommon and may affect the atrial
septum where fatty infiltration of the septum results in dramat-
ic thickening and increased echogenicity which gives it a
“dumbbell-shaped” appearance on echocardiography.”” Rhab-
domyosarcomas are rare tumors.”” They appear as distinct,
highly echogenic, and well-demarcated masses that often ex-
tend into the cavity of the ventricle.” Malignant tumors of the
right heart occur with less frequency and include angiosarco-
mas which are the commonest primary malignant tumor and
rhabdomyosarcomas.”””” Malignant tumors tend to invade or
replace the myocardial tissue and alter the appearance on echo-
cardiography. The heart often appears tethered and immobile.
These tumors can be easily detected with 2D echocardiogra-
phy; however, because they are less common than metastatic
tumors, such echo findings should suggest the possibility of

. . 73
metastatic disease.””

EXTRINSIC CHANGES AFFECTING THE RIGHT
HEART

Pericardial effusions can be trivial and can be seen along the
right atrial border on subcostal view. However, effusions can
cause hemodynamic compromise by compressing the right
heart structures. In fact, isolated right atrial or both right atri-
al and ventricular diastolic collapse and altered inflow patterns
by Doppler are sensitive signs for tamponade physiology.””
Thoracic masses can also cause distortion or partial displace-
ment or encroachment of the right heart structures as well as
some degree of cavity obliteration or compression and cause
tamponade physiology. In this case, the preferred method of
evaluation is transesophageal echocardiography.””

SUMMARY

Over the past several years there has been renewed aware-
ness about right heart and the fact that an impaired right heart
function may be associated with an increased morbidity and
mortality. The advantage of echocardiography over other mo-
dalities is that it is readily available, is easy to petform, is inex-
pensive and does not subject the patient to ionizing radiation.
It is a great tool to evaluate the right heart structure and func-
tion. M-mode, 2D echocardiography with conventional Dop-
pler and tissue Doppler as well as 3D echocardiography and it
can provide significant insight into right heart physiology and
pathology. As we continue to appreciate the importance of the
right heart it becomes prudent to utilize echocardiography as
a routine diagnostic modality to evaluate the right side of the
heart in outpatient, emergency room, and inpatient settings.
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