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Synchronicity matters! The loss of contraction

synchrony between left ventricular (LV) myocardial

segments leads to structural and functional alterations

that may eventually result in heart failure. Mechanical

dyssynchrony (MD) or disparities in wall contraction

timing may be secondary to delayed electric conduction,

delayed electromechanical coupling, or changes in

regional myocardial properties due to ischemic damage

or myocardial infarction.1

During the last two decades, many efforts have been

made to detect and measure the LVMD accurately, since

it has shown promising results in clinical practice.

LVMD has presented incremental clinical value in

prognostication and risk stratification of different sub-

sets of patients with ischemic2 or nonischemic dilated

cardiomyopathy,3 acute myocardial infarction,4 coro-

nary artery disease,5 and even in patients with preserved

ventricular function without signs or symptoms of heart

disease, allowing early intervention before the occur-

rence of global LV dysfunction.6 Also, it has been

shown that LVMD plays a role for prognosis after car-

diac resynchronization therapy (CRT) implantation.7 It

is of particular importance because 30% of patients do

not show any beneficial outcome with CRT1 and their

condition might even worsen as a result of changes in

cardiac mechanics.8 However, the efficiency of MD as a

screening tool to identify responders to CRT is still

under question. In fact, the success of CRT response

depends on a complex set of variables which include,

but are not limited to, the extent of the viable myo-

cardium in the target segment for pacing, successful

delivery of a pacing lead to a segment with the most

delayed activation, and the presence and magnitude of

LVMD.9 It seems that the latter case itself holds two

variables based on the condition of MD measurements

either at rest or stress.

While limited, much of the literature on the

assessment of the effects of physical exercise or phar-

macological stress on LVMD relates to the patients with

impaired LV function amenable to CRT using different

echocardiographic techniques.10 Among these studies,

there is a general agreement that LVMD is not a

stable phenomenon, and its presence and extent may

change in response to the level of the stress or exercise.

However, these studies have reported different stress-

induced responses on LVMD in heart failure

patients.11–14 These differences may be explained by

differences in echo methodologies, defined indexes, and

types of stressors used. But, even in a single study car-

ried out on patients with the same pathologies, stress

tests have been reported to increase, decrease, or have

no effect on LVMD.11 A possible explanation for this

irregular outcome could be the difference in intrinsic

myocardial properties, which are specific to each

patient. The association between stress-induced changes

on LVMD and the response to CRT has been addressed

by some of these studies. Accordingly, stress-induced

variation in MD has been shown to have a more sig-

nificant relationship to clinical outcomes and long-term

survival than resting MD following CRT.12,14 The

robustness of stress MD for the prognosis has also been

proved in patients with dilated cardiomyopathy and

narrow QRS.15 In addition, exercise MD was shown to

be a stronger predictor of response to CRT than resting

MD.16 A question may rise here instantly: Why is the

assessment of LVMD for the purpose of selecting CRT
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responders or even for predicting the prognosis of

patients still considered only at rest? It might be due to

the complexity of MD measurements at stress condition

using echocardiography. In fact, echocardiographic

methods have widely been used until now for diagnosing

LVMD. Identifying the dyssynchrony even at rest has

always been challenging using echo techniques because

of the absence of standard and automatic MD criteria

and due to measurement errors that may happen con-

sequently during the complicated procedures, which,

overall, lead to unreliable results. The accuracy of the

results would be the worst for under-stress MD assess-

ments because of the heart rate variations. The

subjectivity of echo techniques also prevents the

development of prospective clinical studies with a

multicenter nature. Based on echo-driven rest MD

assessments, the predictive value of MD for selecting

the best CRT responders has been criticized,17 and it has

been suggested to consider MD as a response parameter

after CRT rather than a parameter to select patients for

CRT.8 Although the innovative phase analysis technique

in nuclear cardiology has helped to overcome the sub-

jectivity and inaccuracy of echo-driven MD results, it

has not been much used for stress MD analyses, and

even for rest MD analyses in large clinical trials.

In this issue of the Journal of Nuclear Cardiology,
Legallois et al.18 have made a contribution to the eval-

uation of LVMD under stress constituting the first study

analyzing the repeatability of LV dyssynchrony assess-

ments derived from SPECT myocardial perfusion

imaging (MPI) in a multicenter design. This multicentric

study evaluated whether the repeatability of the LV

dyssynchrony assessments using SPECT MPI is high

enough to allow detecting either a synchrony reserve or

significant synchrony changes during low-dose dobu-

tamine infusion in patients with ischemic

cardiomyopathy. They retrospectively analyzed data

prospectively acquired from 61 patients with LV ejec-

tion fraction of \ 50% and ischemic cardiomyopathy

who were referred for the evaluation of myocardial

viability in 10 different centers. Each patient underwent

two consecutive rest MPI SPECT tests 40 to 60 minutes

after the injection of a 99mTc-labeled tracer. After the

completion of rest acquisitions, they administered a low-

dose graded infusion of dobutamine at a starting dose of

5 mcg/kg/min during 5 minutes, increasing to 10 mcg/

kg/min in the absence of clinical or electrical sign of

ischemia. Taking into account the short half-life of

dobutamine, they initiated under-stress SPECT acquisi-

tion after 3 minutes of steady infusion of the target dose.

The LVMD was assessed using QGS software through

bandwidth (BW), standard deviation, and entropy. They

concluded that LVMD and functional assessments using

SPECT MPI are quite repeatable in patients with LV

dysfunction and ischemia and that entropy has the best

repeatability, with a concordance correlation coefficient

of 0.8, among other MD parameters. These results are

highly promising since they are derived from a study

that is multicentric with the potential of having vari-

ability in SPECT systems like scanner sensitivity and

spatial resolution. Also, the results relate to the patients

with myocardial infarction and LV dysfunction, a clin-

ical condition that changes the radiotracer count

intensity and myocardial wall thickening, which may

affect the myocardial segmentation and consequent

phase analyses. As expected, entropy showed the highest

repeatability among other MD parameters since,

although a histogram-based approach is used for its

estimation, it is less dependent on the shape of the phase

distribution histogram. The robustness and sensitivity of

entropy in specifying the dyssynchrony variations dur-

ing the stress SPECT have been reported previously

even in healthy canine subjects.19,20 In this study,

entropy (P = 0.04) and BW (P = 0.049) indicated a

significant contraction synchrony improvement under

stress condition in patients with ischemia and depressed

ejection fraction. Low-dose dobutamine might enforce

higher coordination in regional mechanical contraction

in these patients.

While the current study reveals the feasibility of

under stress LVMD assessments using MPI SPECT, it

opens an avenue to employ this method for better

understanding of the role of MD in patient selection for

CRT, an area which still remains the most crucial reason

for MD assessments. Showing excellent multicentric

repeatability for MD assessments using MPI SPECT

develops enough motivation for conducting prospective

multicenter studies. It is time to show the clinicians,

with absolute certainty, whether stress-induced varia-

tions in MD can serve as a CRT selection criterion by

conducting prospective randomized multicenter trials

using stress MPI SPECT.
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