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KEYWORDS Abstract Echocardiographic assessment of left ventricular mechanical dyssynchrony (LVMD)
Ventricular dyssynchrony; received great interest with the appearance of Cardiac resynchronization therapy ever since the first
Echocardiography; successful implants. Recent guidelines still keep QRS duration as the main selection criterion for
Tissue Doppler; diagnosing the presence of LVMD. However, measurement of QRS duration, which is an electrical
Heart failure; phenomenon, seems to provide only a crude estimate on myocardial activation and is poorly cor-
Three-dimensional related with the presence of LVMD. Echocardiography seems to be a more reliable tool for cor-
echocardiography

rectly identifying candidates for CRT and thus reducing the number of clinical non-responders.
Recently LMVD was found to be associated with other cardiac and noncardiac diseases. Therefore,
echocardiographic assessment of LVMD will always remain of importance.
The aim of this article is to present a simplified, step-wise approach for the assessment of LVMD
which can be easily followed and performed by echocardiographers to produce reliable, reproduc-
ible results for the assessment of LVMD.

© 2013 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Cardiology.

Contents

1 IntrodUucCtion . . . . . . . . e 218

2 N oo 218

3 R EVIEW . .« o 218

4. Preparation. . . . . ..ot i it e e e e 218
4.1, M-mode MeaSUICIMENTS . . . . . . . ottt e et e e e e e e e e 219
4.2.  Pulsed wave Doppler Measurements . . . . . . ...ttt e e e 220
4.3, TDImeasurements . . . . . . ... .ottt e e 221

* Address: Cardiology Department, Faculty of Medicine, Ain Shams
University, Abbassia, Cairo, Egypt. Tel.: +20 100 161 4717.

E-mail address: amissiri(@med.asu.edu.eg.

! Accredited by the European Association of Echocardiography for
the practice of adult trans-thoracic echocardiography (2012-2017)
Peer review under responsibility of Egyptian Society of Cardiology.

1110-2608 © 2013 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Cardiology.
http://dx.doi.org/10.1016/j.ehj.2013.08.002


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ehj.2013.08.002&domain=pdf
mailto:amissiri@med.asu.edu.eg
http://dx.doi.org/10.1016/j.ehj.2013.08.002
http://dx.doi.org/10.1016/j.ehj.2013.08.002
http://www.sciencedirect.com/science/journal/11102608
http://dx.doi.org/10.1016/j.ehj.2013.08.002

218 A.M. El Missiri
4.3.1. LOOP aCqUISILION . . . vttt et et e e e e e e e e e e e e e 221

4.3.2.  Analysis of acquired [0OPS . . . . .. ot 222

44. Real-time three dimensional echocardiography (RT3DE) measurements ... .......................... 223
4.4.1. LV full volume acquUiSItioN . . . . . .ottt e e e e e 223

4.4.2. LV full volume analysis . . . ... ... .t 224

5. Limitations of echocardiographic assessment of LVMD . . ... ... ... . .. 224
6.  Summary and recommended INdiCAtIONS . . . . . . .. . e 224
Conflict Of INTEIESt . . . . . . o o 224
References. . . . . .o 224

1. Introduction

Echocardiography has played an essential role in Cardiac
resynchronization therapy (CRT) ever since the first successful
implants whether it was for the estimation of left ventricular
ejection fraction (LVEF), LV volumes, grade of mitral regurgi-
tation, etiology of heart failure (HF), or the assessment of left
ventricular mechanical dyssynchrony (LVMD). In recent
guidelines, QRS duration still remains the main selection crite-
rion for diagnosing the presence of LVMD in clinical practice.
This is mainly because the large prospective, randomized trials
solely relied on the QRS width as the only marker for dyssyn-
chrony.'! However, measurement of QRS duration, which is an
electrical phenomenon, seems to provide only a crude estimate
on myocardial activation and is poorly correlated with the
presence of mechanical dyssynchrony.”

In spite of the promising results of the randomized clinical
trials, analysis of individual responses revealed that 20-30% of
patients did not respond to CRT.?

In contrast, echocardiography allows the severity of
mechanical dyssynchrony and its impact on cardiac hemody-
namics to be assessed in a quantitative manner. It therefore
seems to be a more reliable tool for correctly identifying can-
didates for CRT and thus reducing the number of clinical
non-responders.”*

At first glance, echocardiographic assessment of LVMD
seems to be time consuming, requiring special expertise, and
the optimal protocol for dyssynchrony assessment has not
yet been defined. However, important information about the
presence and severity of dyssynchrony can be obtained from
conventional echocardiographic techniques and dyssynchrony
assessment can be easily integrated into daily routine practice. '

The role of echocardiography in assessing LVMD in CRT
patients remains controversial to date. The Predictors of Re-
sponse to Cardiac Resynchronization Therapy (PROSPECT)
trial examined the predictive value of many echocardiographic
parameters of dyssynchrony (Doppler, M-mode, tissue Dopp-
ler imaging [TDI], and delayed longitudinal contraction) on
LV reverse remodeling and composite clinical score. It con-
cluded that given the modest sensitivity and specificity in this
multicenter setting despite training and central analysis, no
single echocardiographic measure of dyssynchrony may be
recommended to improve patient selection for CRT beyond
current guidelines.” However, another study from three experi-
enced centers in dyssynchrony assessment reproduced a
positive role for TDI. In that study, three parameters derived
from 12 LV segments and septal-to-lateral wall delay predicted
LV reverse remodeling and improvement of LV ejection
fraction.’

Three different levels of dyssynchrony can be distinguished
by echocardiography: (1) Atrioventricular dyssynchrony:
delayed ventricular activation in relation to the atria owing to
prolongation of the PR interval. (2) Interventricular dyssynchro-
ny: delayed onset and end of LV systole due to delayed LV elec-
trical activation in comparison to the RV. (3) Intraventricular
dyssynchrony: delayed activation of some LV segments with pro-
longed contraction after aortic valve closure.’

The first two levels can be easily identified by conventional
echocardiography. Tissue Doppler tissue imaging (TDI) is
currently regarded as the most sensitive technique for quanti-
fication of intraventricular dyssynchrony.'

2. Aim

The aim of this article is to present a simplified, step-wise
approach for the assessment of LVMD which can be easily
followed and performed by echocardiographers to produce
reliable, reproducible results for the assessment of LVMD.

3. Review

Echocardiographic measurements of LVMD that will be
reviewed in detail in this article are:

1. Septal-to-posterior wall motion delay (SPWMD).
2. Inter-ventricular mechanical delay (IVMD).
3. Tissue Doppler tissue imaging indices:
a. Mechanical dyssynchrony index/Yu index.
b. Maximal difference in Ts.
c. Basal septal-to-lateral wall Ts.
4. Systolic dyssynchrony index (SDI-16).

Table 1 lists all these measurements of LVMD with their
normal values, cut-off values for the presence of LVMD,
advantages and disadvantages.

All measurements of LVMD listed in this article are in
concordance with the recommendations for performance and
reporting of the American Society of Echocardiography
Dyssynchrony Writing Group.'!

4. Preparation

Theechocardiographershouldstartbyproperlypreparingboththe
patientand theechocardiographymachineinordertoenhancethe
qualityofacquiredimagesandloopswhichwillfacilitateanalysisla-
teron. Thisisachieved by doingthe following:
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