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This review is devoted to comprehensive echocardiographic analysis o¥egtiicular function- right ventricular

strain rate analysis.
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Introduction

Left and right sides of the heart are interconnected
with each other both functionally and structurally.
Left ventricle is the most studied part of the heart
however, in recent years other parts of the heart have
also gained attention. Luckil right ventricle (RV) is
one of them. Right ventricle has a long history starting
from being realized as an unnecessary part of the
heart to its recognition as a respectful and an
indispensable part of the heart.

Magnetic resonance imaging (MRI) is theeferred
imaging method for RV evaluatioifl) however
echocardiography is the most frequently used one
due to its widespread availability, safety,
repeatability, and real time imaging with high
temporal and spatial resolutio). In our previous
reviews in depth analysis of left ventricle and left
atrium were discusse(B, 4)

Here in this mini review we will focus on
echocardiographic deformation imaging of the right
ventricle and its derived parameters.

Right Ventricle: Brief Physiology
The right entricle with borders from tricuspid valve
to pulmonic valve has three parts: Inflow, apical
trabecular and outflow (infundibular). The principal

work done by the RV is the transfer of blood flow
coming from systemic venous circulation to
pulmonary circuldon. Apart from interventricular
aSLiidzyz GKS wxQa 20f AljdzSt
and deep longitudinal fibers are the main tools for
accomplishing this work5) ¢ KS NAIKG
contraction begins in inflow section and spreads to
the apical ad infundibular sections with 250 msec
time intervals (6). Peristaltic contraction of the RV
creates a stroke volume equal to left ventricle (7).
Major contribution to the RV stroke volume comes
from longitudinal contraction and pulling of its free
wall towards interventricular septum. About 15% of
wxQa AGNR1S @2fdzyS A &7). LINR
Left ventricular contraction has a very important
effect on RV function via the shared interventricular
septum which is called ventricular interdependence.
About 20% to 40% of the pressure increase in the RV
is because of left ventricular contractio(8). In
contrast to left ventricle, rotational or circumferential
shortening has a very little role in the stroke volume
generation of the RY9). Low resistane and high
capacitance of pulmonary circulation also provides a
basis for lower stroke work of RY0).
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Right Ventricle: Echocardiography
a)Diameter Measurement

Right ventricular dysfution has prognostic
importance on several diseases including pulmonary
hypertension (11) and myocardial infarction(12).
Therefore, early recognition of RV dysfunction is a
very important task for a clinician, which leads to the
ways for implementing of ggopriate therapies.

The RV has an anterior location in thorax and its
complex shape precludea thorough evaluation from

a single echocardiographic window. A simple diameter

measurement seems logical for determination of RV
dilatation, albeit it is a rekvely late finding. Multiple
echocardiographic windows can be used for that
purpose including apical fotothamber, parasternal
long-axis and shorbxis views at the aortic valve level,
RV inflow view, subcostal and RV focused views (Fig.
laf) (13) Refeence values for RV dimensions and
their respective cubff values are provided in Table 1
(1314). Right ventricular focused views can be
preferred in diameter measurements due to their
better reproducibility(15).

Table 1.Reference values (13) andeélcut-off values (14) for right ventricle diameter measurements
Parameter Mean (SD Normal Range CutOff Value
RV basal diameter , mm 33 (4) 2541 <42 mm
RV mid diameter , mm 27 (4) 19¢35 <36 mm
RV longitudinbdiameter, mm 71 (6) 59¢83

RVOT PAX diametermm 25 @2.5 20¢30

RVOT proximal diametemm 28(3.9) 21¢35 <36 mm
RVOT distal diametgmm 22 (2.5) 17¢27 <28 mm
RV wall thickness, mm 3(1) 1¢5

RV right ventricle, RvVO(q right ventricular outflow tract, RVOHLAX right ventricdar outflow tract
Parasternal long axis view
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Figure 1a. Apical-¢hamber view of right ventricle
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Figure 1c. Right ventricular outflow tract: parasternal sheaxis view at the aortic valve level
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Figure 1dRight ventricular inflow view
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Figure 1eSubcostal viewof right ventricle
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Figure 1f.Right ventrcular focused view

b) Right Ventricular Systolic Performance Analysis RV myocardial performance index (RVMPI) is the ratio
of the sum of isovolumic contraction and relaxatio

The surrogate markers principally reflecting time divided by ejection time. PW or TDI PW can be

longitudinal shortening has gained widespread used for its calculation. RV MPI values >0.43 by PW or

acceptance in practical echocardiographic evaluation >0.54 by TDI PW suggest RV dysfundi&) RV MPI

of the RV. MMode based tricuspid antar plane is not reliable in the setting of elevated right atrial

systolic excursion (TAPSE) (Fig. 2a) and tissue Doppler pressure(13).

imaging (TDI) based pulsed wave (PW) S velocity (TDI Right ventricular fractioal area change (RV FAC) is a

S wave) (Fig. 2b) are the most frequently used 2-dimensional echocardiography based method

longitudinal shortening markers. Their eoff values relying on correct identification of systolic and
are shown in Table 2. TAPSE andSI'Wave are angle diastolic RV areas. Its formula is:
dependent, and hence, apicalchamber view is more wt C!/ &2 0 -diastolicrarea eRd-syst8liy’ R

suitable for their measurement. Although very area)/end diastolic area.

frequently used TAPSE and TDI S wave measure only A value lowetthan 35% accepted as abnormal. RVFAC
very localized portion of RV (lateral tricuspid annulus). neglects about 25%30% of the RV volume in the
It is assumed that this area cgectly reflects the outflow tract. Drawing of endocardial contour in the
global RV function. However, any disease causing a heavily trabeculated RV is not an easy task, which
localized damage such as RV myocardial infarction increases interobserver variabilitiL3).

makes this assumption invalid.

Table 2 Reference valas for TAPSE and TDI S wave

Parameter Mean SD Normal Range
TAPSE, mm 24 3.5 >17
TDIS wavecm/sec 14.1 .3 >9.5

TAPSEtricuspid annular plane systolic excursidibl S wavetissue Doppler imaging based pulsed waveelScity
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Figure 2aM-Mode TAPSE
TAPSEtricuspid annular plane systolic excursion

Figure 2b. TDI S wave
TDI S wavetissue Doppler imaging basedlsed wave S velocity




