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The following editorial was focused on the most

relevant points of the article by Malik et al.:1 firstly,

normal cut-off values of phase analysis parameters and

different variables that influence in the ventricular syn-

chrony analysis; secondly, the impact of the duration of

type II diabetes mellitus on left ventricular mechanical

synchrony analysis; thirdly, the repercussions on the

cardiac function of the diseases associated with diabetes

mellitus (DM), and its complications; and fourthly, a

normal gated SPECT definition.

In the last 13 years, we have a new tool in the area

of nuclear cardiology called analysis of left ventricle

synchrony. Since 2005, several articles2–20 have been

published in relation to the normal cut-off values

(Table 1), and diagnosis and prognosis (Table 2). From

a physiological point of view, the study of the

mechanical synchronization of the ventricles is very

complex. Among the different publications, there is a

general agreement between the average values and the

cut-off values normality obtained; however, in spite of

that they are not exactly concordant. This is due to the

fact that these cut-off values depend on multiple

variables, which are difficult to control in the statistical

analysis (Figure 1). Until now, all the information pro-

vided by different groups of researchers have taught us

that these influential variables can be grouped into four

main categories (Figure 1): type of software, type of

statistical methodology to find the appropriate cut-off

values, the moment that images are acquired, and clin-

ical patient data. But probably, as experimental studies

show21, the most complex thing to control is the effect

of the intrinsic myocardial properties on ventricular

synchrony, which are specific to each patient.

Through different mechanisms, patients with DM

have high cardiovascular morbidity and mortality. The

left ventricular diastolic dysfunction,22,23 systolic dys-

function,24 and left ventricular mechanical

dyssynchrony (LVMD)1 are frequent.

In this issue of Journal of Nuclear Cardiology,

Malik et al. evaluated retrospectively 146 consecutive

patients with normal gated SPECT-MPI.1 LVMD was

determined by the cut-off values (mean ? 2 SD)

observed for phase standard deviation (SD) and phase

bandwidth (BW) from the control subjects. LVMD was

detected in 24 (28%) DM patients with the pre-defined

cut-off values for SD ([ 10.8) and BW ([ 35.6) derived

from the controls. Hyperlipidemia, overweight/obesity,

duration of DM, and its long-term complications were

independently associated with LVMD, with long-term

complications being the highest risk factor (OR 28.00;

p\ 0.001). The authors concluded that the evolution

time of the patients with type II DM affects the left

ventricular mechanical synchrony.

In this study, long-term type II diabetes complica-

tions (nephropathy, neuropathy, neuropathy, and/or

retinopathy) were present in 27.9% (24/86) of patients,

and 18 of them (18/24, 75%) had LVMD. Therefore, the

cause and the degree of LVMD is not only due to the
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myocardial changes caused by diabetes directly, but also

by the myocardial repercussion caused by the effects of

DM on other organs (nephropathy, neuropathy, etc).

Previously, From et al.22 evaluated the diastolic function

in 486 patients with DM free of heart failure using tissue

Doppler echocardiography, and concluded that a dura-

tion of DM of C 4 years is correlated with significant

LV diastolic dysfunction. On the other hand, most of the

asymptomatic diabetes patients with a 5- to 10-year

duration of DM have ECG changes; 70% of patients

with ECG changes have poor glycaemic control;24 and

the most common abnormality observed is ST-T chan-

ges, left atrial enlargement, left ventricular hypertrophy,

left bundle branch block, and right bundle branch

block.24 In other study,23 1760 diabetic patients with a

tissue Doppler echocardiographic assessment of dias-

tolic function were identified; 411 patients (23%) had

diastolic dysfunction. The cumulative probability of the

development of heart failure at 5 years for diabetic

patients with diastolic dysfunction was 36.9% compared

to 16.8% for patients without diastolic dysfunction

(p\ 0.001), and who had a significantly higher mor-

tality compared to those without diastolic dysfunction.

Also, these patients have an elevated risk for heart

failure. The possible pathophysiological mechanisms

between diabetes and heart failure may include a higher

risk of atherosclerosis, microvascular dysfunction, and

deposition of interstitial myocardial fibrosis, and specific

neurohumoral deregulations.25 Höke et al.25 studied 710

patients with diabetes with heart failure and cardiac

resynchronization therapy. At the 6-month follow-up,

they found a significant (p\ 0.001) improvement in

diastolic and systolic function after cardiac resynchro-

nization therapy. Therefore, the evolution time of the

diabetes is very important, because the longer the

exposure to diabetes, the higher the prevalences of

myocardial involvement.

Furthermore, another interesting aspect of Malik

et al’s.1 work, is the association between diabetes,

arterial hypertension, and ventricular hypertrophy. The

left ventricular hypertrophy and remodeling is frequent

in patients with type II DM; cardiac steatosis and

impaired myocardial energetics can contribute to these

changes.26 Interstitial fibrosis is implied in the patho-

genesis of ventricular hypertrophy, and was identified in

advanced stages of diabetic cardiomyopathy.26–28 DM

per se is linked to significant cardiac steatosis, and there

exists a correlation between myocardial triglyceride and

the concentric ventricular remodeling. Also, the

myocardial steatosis is a predictor of concentric LV

remodeling and subclinical contractile dysfunction in

patients with type II DM.26

All this explains how complex it is to study the

ventricular dyssynchrony in DM patients. In futureT
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studies, to avoid these confounders (nephropathy, neu-

ropathy, arterial hypertension, ventricular hypertrophy,

etc.) in DM patients, it is very important to exclude

patients with diabetic complications, but this requires a

greater number of patients to be evaluated.

Noteworthy, in the current issue of the journal,1 this

study is titled ‘‘left ventricular mechanical dyssyn-

chrony assessment in long-standing type II diabetes

mellitus patients with normal gated SPECT-MPI.’’ All

patients have a normal gated SPECT. To consider a

normal gated SPECT, it is important to have a normal

synchrony. Actually in our Nuclear Cardiology Depart-

ment, we define a normal myocardial perfusion gated

SPECT stress-rest as normal perfusion, motility and

thickening (score 0), normal volumes, normal ejection

fraction, normal transient ischemic dilation ratio, normal

chape index, normal stress lung-heart ratio, normal

synchrony, normal coronary flow, normal coronary

reserve flow, normal ST, without angina, C 5 METs,

normal heart rate recovery, normal % heart rate

([ 80%), normal reserve pulse pressure, and normal

Duke treadmill score.

According to these considerations, perhaps in future,

research studies should use the same methodology and

the same adjustment variables to obtain the normal cut-

off values of phase parameters. Finally, we recognize the

effort and enthusiasm of Dr. Malik and the rest of the

authors in the preparation of this research work.
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25. Höke U, Thijssen J, van Bommel RJ, van Erven L, van der Velde

ET, Holman ER, et al. Influence of diabetes on left ventricular

systolic and diastolic function and on long-term outcome after

cardiac resynchronization therapy. Diabetes Care. 2013;36:985-91.

26. Levelt E, Mahmod M, Piechnik SK, Ariga R, Francis JM, Rodgers

CT, et al. Relationship between left ventricular structural and

metabolic remodeling in type 2 diabetes. Diabetes. 2016;65:44-52.

27. Weber KT, Brilla CG. Pathological hypertrophy and cardiac

interstitium. Fibrosis and renin-angiotensin-aldosterone system.

Circulation. 1991;83:1849-65.

28. Rubler S, Dlugash J, Yuceoglu YZ, Kumral T, Branwood AW,

Grishman A. New type of cardiomyopathy associated with dia-

betic glomerulosclerosis. Am J Cardiol. 1972;30:595-602.
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