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Abstract

Left ventricular (LV) dyssynchrony is a predictor of
response to biventricular (BiV) pacing in patients with
heart failure (HF) and LV dysfunction. In this study we
compared a novel two-dimensional speckle tracking
technique to standard Tissue Doppler Imaging (TDI) with
regard to LV dyssynchrony assessment in 10 HF patients
candidated to BiV pacing. Substantial correlation was
found between the two techniques in measuring LV
dyssynchrony  (r=0.69; p<0,05). Two-dimensional
speckle tracking was able to detect variations in LV
dyssynchrony induced by simultaneous BiV pacing. This
pilot evaluation suggests that two-dimensional speckle
tracking may be a valuable alternative to standard TDI to
assess LV dyssynchrony before implant and during follow
up in candidates to BiV pacing.

1. Introduction

Biventricular (BiV) pacing is a firmly established
additive treatment for patients with severe drug-refractory
heart failure (HF) and ventricular dyssynchrony [1]. It is
based on left ventricular (LV) stimulation (by a
pacemaker or defibrillator), usually performed in
synchrony with right ventricular stimulation. LV pacing
is obtained by positioning a lead into the coronary sinus,
preferably in a postero-lateral vein [1]. Improvement in
clinical end-points (symptoms, exercise capacity, quality
of life) and echocardiographic end-points (left ventricular
size, systolic function, mitral regurgitation) has been
reported by large, randomized trials on BiV pacing [1].
Furthermore, BiV pacing has been shown to reduce
hospitalizations for HF and mortality [1]. However, to
date 20% to 30% of patients do not respond to BiV
pacing, and the reasons are still unknown.

LV dyssynchrony has been identified as an important
predictor of response to BiV pacing in patients with HF
and dilated cardiomyopathy [2]. Therefore, there is now
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an increasing need for diagnostic modalities able to
quantify LV dyssynchrony, in order to improve the
selection of candidates to BiV pacing. Tissue Doppler
Imaging (TDI) is the most commonly used technique, but
it is angle dependent due to the use of Doppler effect [2].

A novel two-dimensional (2D) speckle tracking
algorithm in an operator driven automatic approach
(XStrain™, Esaote, Italy) has been recently developed
and implemented on commercially available ultrasound
systems. In this approach, the LV endocardial border is
tracked over time, and segmental velocities are displayed
as vectors, without any angle dependence, thus allowing a
quantification of myocardial synchronicity.

Aim of the study was to compare this tissue tracking
technique to standard pulsed TDI with regard to LV
dyssynchrony assessment in candidates to BiV pacing.
Furthermore, we evaluated the impact of simultaneous
BiV pacing on LV dyssynchrony, as assessed by tissue
tracking.

2. Methods

2.1. Image analysis: tracking method

XStrain™ relies on a novel patented [3] speckle tracking
imaging method which can be used to assess regional and
global LV function. With XStrain™, the borders are not
“detected”, they are rather “tracked”, i.e. followed in
time, starting from one reliable instantaneous trace
manually drawn by the operator over one frame. Similar
methods have been used in several different formulations
in many research fields. These methods fall in the general
category known as Optical Flow in advanced image
analysis [4,5], and they are commonly referred to as
Speckle Tracking in echographic imaging [6,7].

As shown in figure 1.1, the LV endocardial border
points are manually traced from one side to the other of
the mitral annulus. Such border can be defined as a
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