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The definition of left ventricular mechanical

dyssynchrony (LVMD) is the difference in the timing of

mechanical contraction (systole) or relaxation (diastole)

of the left ventricular wall segments. Notably, mechan-

ical dyssynchrony does not equal electrical

dyssynchrony, which is measured by QRS duration.

Mechanical and electrical dyssynchrony do commonly

occur simultaneously, but not always.1,2 To date, elec-

trical dyssynchrony plays a greater role in the clinical

management of heart failure patients given a clear

association of a wide left bundle branch block

([ 120 ms) with adverse cardiovascular outcomes.

More importantly, treatment of electrical dyssynchrony

with cardiac resynchronization therapy (CRT) has been

proven again and again to improve clinical outcomes.

The role of LVMD has now been under investigation for

over 2 decades.3 We now know that LVMD has sig-

nificant prognostic implications across a variety of

disease states. For example, in patients with heart failure

and reduced ejection fraction (HFrEF) and no history of

myocardial infarction, patients with LVMD had higher

risks of cardiac events irrespective of QRS width and

left ventricular ejection fraction (LVEF).4 In patients

with coronary artery disease, LVMD was associated

with mortality independent of electrical dyssyn-

chrony.5,6 These findings were reproduced across other

retrospective studies using ischemic and non-ischemic

heart failure populations.7-9

It has been suggested that lack of response to CRT

meeting otherwise traditional criteria (LVEF B 35%

and electrical dyssynchrony) may be due to the absence

of LVMD.10,11 Presence of LVMD in the setting of a

non-left bundle branch block was associated with better

long-term survival than absence of LVMD.11 Further,

reversal of ventricular remodeling, a key feature of

CRT, was directly linked to successful reduction on

LVMD.12,13

Given the high CRT failure rate of around 30-40%

(lack of improvement in clinical symptoms and cardiac

function14) and the potentially independent clinical

significance of LVMD, the research into LVMD and

CRT patient selection and post-CRT outcomes is gain-

ing momentum.15 What if targeting mechanical

dyssynchrony could improve the chance of successful

CRT?

Nuclear imaging by Gated Single Photon Emission

Computed Tomography (GSPECT) Myocardial Perfu-

sion Imaging (MPI) now allows evaluating systolic and

diastolic LVMD. Diastolic LVMD has been overlooked

for a long period of time. Diastolic LVMD was found to

have a stronger association with all-cause mortality than

systolic LVMD in patients with coronary artery disease.

Further, diastolic LVMD was associated with all-cause

and cardiovascular mortality independent of LVEF.16

Finally, the few studies that evaluated the prognostic

significance of diastolic LVMD via GSPECT MPI sug-

gested a greater value of diastolic over systolic LVMD

in selecting CRT candidates among HF patients.17

The analysis by Alexanderson-Rosas et al. assessed

the utility of diastolic LVMD measured by GSPECT

MPI in patients with HFrEF who underwent CRT. The

secondary analysis of the VISION-CRT study sponsored

by the International Atomic Energy Agency (IAEA) was

a multinational prospective study. LVMDD (diastolic

but also systolic) were measured before CRT device

implantation. Patients were followed up for 6 months.

Clinical improvement was defined as improvement in at

least one of the following: decrease in C 1 NYHA
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functional class, improvement in LVEF (%) by C 5%,

reduction of left ventricular systolic volume by C 15%,

and improvement in at least 5 points in Minnesota living

with heart failure questionnaire. Diastolic LVMD was

defined as diastolic phase standard deviation C 408.
Of 160 subjects with complete baseline information

20 died before the 6-month visit. Clinical improvement

was seen in most patients. NYHA class improvement

was seen in over 60% and LVEF improvement by C 5%

was seen in nearly 50%. Nearly 83% of patients had

improvement in at least one of the pre-defined clinical

outcomes. Baseline diastolic LVMD was found in nearly

51% of patients at baseline, with a significant reduction

to 32% at follow-up. The prevalence of systolic LVMD

was reduced from 78% to 58%.

Notably, at baseline, diastolic LVMD correlated

moderately with structural and functional cardiac

parameters such as LVEF, and left ventricular systolic

and diastolic volume. Yet, in a regression analysis, no

significant association between any diastolic dyssyn-

chrony and change in clinical outcomes were found.

This was the case for the combination or individual

clinical endpoints. Similar findings were observed for

systolic LVMD.

Some key take-aways from this study are as fol-

lows: 1. Prevalence of LVMD (diastolic or systolic) is

high; 2. Diastolic and systolic LVMD can occur inde-

pendently of each other; 3. In concordance with prior

evidence, diastolic and systolic LVMD are associated

with progressive cardiac functional and structural

remodeling. However, the major take-away and the most

surprising finding of this analysis is the fact that pres-

ence of LVMD (irrespective of phase of cardiac cycle)

was not associated with clinical outcomes. This finding

casts a shadow on the concept that LVMD could be of

either predictive value for CRT outcomes or be used as a

selection tool for CRT candidates. The analysis of

diastolic LVMD is of particular interest given that this

represents the largest analysis of diastolic LVMD using

GSPECT MPI in the setting of CRT. A hint towards a

lack of association of diastolic LVMD with outcomes

was recently demonstrated in separate cohort of patients

with predominant heart failure with preserved ejection

fraction.18 Does this mean, there is no value in mea-

suring diastolic (also systolic) LVMD and consider them

potential therapeutic targets? We don’t think so. The

study results need to be viewed with some caution given

some notable limitations. First, this was a small retro-

spective analysis. Second, the analysis strictly evaluated

the association of baseline LVMD with a change in

clinical parameters (outcomes) and not a change in

LVMD. This type of an analysis would provide an

important insight into the true dynamic of LVMD and

clinical changes with CRT. Also, it is important to

understand whether CRT affected LVMD in patients

with clinical improvement. This question is currently not

answered by this analysis. Finally, it is important to

acknowledge that follow-up ended at 6 months. While

changes beyond 6 months are unlikely, future studies

should explore the changes in LVMD and clinical out-

comes beyond 6 months.

In summary, whether LVMD can be used to

improve CRT candidate selection is unclear. The

available mixed data demand a prospective clinical trial

of CRT eligible patients utilizing GSPECT MPI data

and clinical data to study outcomes.
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