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INTRODUCTION

Little attention has been given to the study of the quantitative assessment of right
ventricle (RV) function, and it is likely to be ignored during the routine clinical echocar-
diographic assessment of dogs and cats. The RV may seem to be less frequently or
obviously involved in diseases that commonly affect small animal patients (eg, degen-
erative mitral valve disease or cardiomyopathies). Right ventricular function is notori-
ously difficult to quantify, especially compared with the left ventricle (LV). Challenges
of RV performance assessment include its complex three-dimensional (3-D) shape,
which is less amenable to geometric assumptions; separate inflow and outflow re-
gions; prominent endocardial trabeculations; and marked load-dependence. How-
ever, in humans, a rapidly growing body of literature has revealed that quantitative
RV function assessment plays a pivotal role in predicting clinical status, morbidity,
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KEY POINTS

� The right ventricle is challenging to image and its function may be affected by numerous
cardiovascular diseases, including those traditionally viewed as left heart specific.

� Echocardiographic assessment of right ventricular function is warranted in dogs and cats
with known or suspected cardiovascular disease.

� Tricuspid annular plane systolic excursion, fractional area change, and right ventricular
systolic myocardial velocity are appealing for routine clinical assessment of right ventric-
ular function.

� Myocardial performance index, strain-based imaging, and three-dimensional imaging are
more time consuming but may be helpful in specific situations.

� Further study of right ventricular function indices is warranted, particularly in animals with
cardiovascular disease.

Vet Clin Small Anim - (2017) -–-
http://dx.doi.org/10.1016/j.cvsm.2017.04.004 vetsmall.theclinics.com
0195-5616/17/ª 2017 Elsevier Inc. All rights reserved.

mailto:lcvisser@ucdavis.edu
http://dx.doi.org/10.1016/j.cvsm.2017.04.004
http://vetsmall.theclinics.com


and mortality in a variety of cardiovascular diseases that similarly affect small animal
patients, including those traditionally regarded as left heart specific.1–5 The docu-
mented value of assessing RV function in diseases that more directly affect the left
heart is perhaps a reminder that the ventricles function as a single unit intimately linked
by superficial myofibers, the interventricular septum, and the pericardium. Viewing LV
function and RV function separately should be considered flawed.6 Thus, functional
assessment of both ventricles is encouraged during routine clinical assessment
regardless of the underlying disease process. Studies evaluating echocardiographic
indices of RV function in dogs and cats are beginning to emerge. This article highlights
recent advances in RV function assessment for small animals. In addition to high-
lighting relevant aspects of RV anatomy and physiology, several quantitative indices
of RV function are discussed, including imaging techniques, advantages and disad-
vantages, and clinical impact.

RIGHT VENTRICULAR ANATOMY AND PHYSIOLOGY

The RV can be anatomically divided into 3 components: (1) the inlet, consisting of the
tricuspid valve, chordae tendineae, and papillary muscles; (2) the trabeculated apical
myocardium; and (3) the infundibulum, or conus, consisting of the RV outflow tract.
Compared with the ellipsoid shape of the LV, the RV 3D shape is more complex. In
the longitudinal plane it appears triangular and in the cross-sectional plane it is cres-
centic. Right ventricular mass is approximately one-sixth that of the LV, despite the 2
chambers pumping equal volumes.7

The myofiber orientation of the RV consists of superficial layers that are arranged
circumferentially and parallel to the atrioventricular groove. These fibers are arranged
in an oblique manner as they advance toward the apex and the LV.8 In contrast, the
deep RV myofiber layers are arranged longitudinally from base to apex. The myofiber
orientation and contractile motion of the LV is more complex. The LV contains super-
ficial myofiber layers that are arranged obliquely, subendocardial layers that are ar-
ranged longitudinally, and circumferentially oriented fibers in between. This
arrangement results in the more complex LV movement consisting of torsion, rotation,
and thickening.8 The interventricular septum is generally considered part of the LV, but
it does contain longitudinal fibers that belong to the RV.9 Right and left ventricular
myofiber continuity, along with the interventricular septum and pericardium,
contribute to the interaction between the two ventricles throughout the cardiac cycle;
the so-called ventricular interdependence.
The RV’s primary function is to receive systemic venous return and pump it into the

low-resistancepulmonaryarteries. It does sobycontracting ina sequential pattern start-
ing with the inlet and trabeculated myocardium and ending with the infundibulum.8

Contractionof theRVoccursby3separatemotions: (1)movementof the freewall toward
the septum, producing a bellows effect; (2) contraction of the longitudinal fibers, thus
pulling the tricuspid valve annulus toward the apex; and (3) traction of the free wall at
the points of attachment secondary to LV contraction.3,8 An experimental study in
dogshasshown that themajor contributorofRVcontraction is longitudinaldisplacement
of thebase toward the apex.10 This finding hasalso been shown in humans using tagged
cardiac MRI.11 Greater shortening of the RV in the longitudinal plane versus the radial
plane is likely causedby the high surface area-to-volume ratio of RVs. Hence, compared
with theLV, less inward (radial)motion is required to eject the samestroke volume.Char-
acteristics of RV contraction are highly dependent on its loading conditions, as is readily
apparent in nontachypneic hyperpneic patients with a pronounced respiratory sinus
arrhythmia where acute alterations in RV preload overtly affect RV function.
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