
ORIGINAL ARTICLE

Value of intraventricular dyssynchrony
assessment by gated-SPECT myocardial
perfusion imaging in the management of heart
failure patients undergoing cardiac
resynchronization therapy (VISION-CRT)

Amalia Peix, MD, PhD, FACC, FASNC,a Ganesan Karthikeyan, MD, MSc,b

Teresa Massardo, MD,c Mani Kalaivani, PhD,b Chetan Patel, MD,b Luz M. Pabon,
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Background. Placing the left ventricular (LV) lead in a viable segment with the latest
mechanical activation (vSOLA) may be associated with optimal cardiac resynchronization
therapy (CRT) response. We assessed the role of gated SPECT myocardial perfusion imaging
(gSPECT MPI) in predicting clinical outcomes at 6 months in patients submitted to CRT.
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Methods. Ten centers from 8 countries enrolled 195 consecutive patients. All underwent
gSPECT MPI before and 6 months after CRT. The procedure was performed as per current
guidelines, the operators being unaware of gSPECT MPI results. Regional LV dyssynchrony
(Phase SD) and vSOLA were automatically determined using a 17 segment model. The lead was
considered on-target if placed in vSOLA. The primary outcome was improvement in ‡1 of the
following: ‡1 NYHA class, left ventricular ejection fraction (LVEF) by ‡5%, reduction in end-systolic
volume by ‡15%, and ‡5 points in Minnesota LivingWith Heart Failure Questionnaire (MLHFQ).

Results. Sixteen patients died before the follow-up gSPECT MPI. The primary outcome
occurred in 152 out of 179 (84.9%) cases.Mean change in LV phase standard deviation (PSD) at 6
monthswas 10.5�. Baseline dyssynchronywas not associatedwith the primary outcome.However,
change inLVPSD frombaseline was associatedwith the primary outcome (OR1.04, 95%CI 1.01-
1.07, P 5 .007). Change in LV PSD had an AUC of 0.78 (0.66-0.90) for the primary outcome.
Improvement in LVPSD of 4� resulted in the highest positive likelihood ratio of 7.4 for a favorable
outcome. In 23% of the patients, the CRT lead was placed in the vSOLA, and in 42% in either this
segment or in a segment within 10� of it. On-target lead placement was not significantly associated
with the primary outcome (OR 1.53, 95% CI 0.71-3.28).

Conclusion. LV dyssynchrony improvement by gSPECT MPI, but not on-target lead
placement, predicts clinical outcomes inpatientsundergoingCRT. (JNuclCardiol 2021;28:55–64.)
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Abbreviations
CRT Cardiac resynchronization therapy

CAD Coronary artery disease

ESV End-systolic volume

gSPECT

MPI

Gated SPECT myocardial perfusion

imaging

IAEA International Atomic Energy Agency

LV Left ventricle

LVEF Left ventricular ejection fraction

MLHFQ Minnesota Living With Heart Failure

Questionnaire

NYHA New York Heart Association

ROC Receiver-operating curves

SPECT Single-photon emission computed

tomography

vSOLA Viable segment with the latest mechan-

ical activation

INTRODUCTION

Heart failure affects more than 15 million people

worldwide and is growing globally at epidemic propor-

tions, causing considerable increases in disability,

mortality, and healthcare costs.1

As a consequence of the epidemiologic transition

and advances in health care, as well as the aging of the

population and the high prevalence of coronary artery

disease (CAD), hypertension, obesity, and diabetes

mellitus are increasing and will have a significant

impact on the incidence of heart failure in low-and-

middle income countries. Therefore, in a few years, the

incidence and prevalence of heart failure may reach

similar levels to those observed in high-income coun-

tries.2 Cardiac resynchronization therapy (CRT) can

benefit some patients with end-stage heart failure,

depressed left ventricular ejection fraction (LVEF)

(\35%), and a wide QRS complex on the surface

electrocardiogram ([120 milliseconds).3 However, these

selection criteria are suboptimal, given that in previous

CRT trials which used them, a significant percentage of

patients (20-40%) did not benefit from CRT.4,5 It has

been recognized that electrical dyssynchrony as deter-

mined by QRS duration may not necessarily represent

real mechanical dyssynchrony and, therefore, not the

best predictor of CRT response.6-8 Therefore, assess-

ment of cardiac mechanical dyssynchrony is needed to

more accurately select patients who would benefit more

consistently from CRT. It has been shown that left

ventricular mechanical dyssynchrony may be mandatory

for the prediction of CRT response.9,10

Assessment of LV dyssynchrony has been

approached with a number of imaging techniques, such

as echocardiography with tissue Doppler imaging, strain

imaging and more recently speckle-tracking; magnetic

resonance imaging; gated blood pool ventriculography

and gated single photon emission computed tomography

(gSPECT).11-17

LV mechanical dyssynchrony, site of latest mechan-

ical activation, and myocardial scarring are important

parameters related to CRT response.18,19

Since many heart failure patients will undergo a

gSPECT myocardial perfusion imaging (MPI) study as

See related editorial, pp. 65–71
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part of the work-up, added to the ventricular function

information and the perfusion images to assess the

presence, extent and location of myocardial scar or

fibrotic tissue, these patients can benefit from the simple

additional phase analysis to measure LV dyssynchrony.

Although this knowledge may influence site selection

for LV pacing lead placement, to date, there is no

multicenter trial evidence to support it. Additional

potential benefits for gSPECT MPI are its widespread

availability, automation, and reproducibility and the

ability to obtain data from already acquired gSPECT

MPI studies.

Therefore, the International Atomic Energy Agency

(IAEA) has sponsored a non-randomized, multicenter

trial: ‘‘Value of intraventricular synchronism assessment

by gated-SPECT myocardial perfusion imaging in the

management of heart failure patients submitted to

cardiac resynchronization therapy’’ (IAEA VISION-

CRT). The aim of this trial is to improve the clinical

response of heart failure patients by properly predicting

response to CRT therapy and helping guide the optimal

placement of the LV lead by using nuclear medicine

techniques. Here, we report our primary findings.

METHODS

Study Design

Ten centers from 8 countries (Brazil, Chile, Colom-

bia, Cuba, India, Mexico, Pakistan, and Spain)

participated in this prospective cohort study. The coun-

tries’ main investigators recorded all the data (clinical,

CRT, gSPECT MPI, and follow-up information) in

individual forms for each patient, and these data were

collected by the central management center in the IAEA

headquarters in Vienna.

In each participant center, the New York Heart

Association (NYHA) class was assessed by a clinical

cardiologist unaware of the imaging results as deter-

mined by the core lab. Minnesota Living With Heart

Failure Questionnaire (MLHFQ)� was administered by

study personnel and change was assessed by the con-

ventional 5-point criteria.

Emory University (USA) acted as a core lab for

centralized gSPECT MPI reconstruction, processing and

phase analysis. The core lab was blinded as to each

patient’s clinical and CRT information. Statistical anal-

ysis of the acquired data was carried out by the All India

Institute of Medical Sciences (India).

We aimed to assess the role of LV dyssynchrony

and viability quantified from gSPECT MPI to predict

clinical outcomes at six months in subjects undergoing

CRT. Improved clinical response (primary outcome)

was defined as at least one of the following 4 points at

six months: improvement by at least 1 NYHA class,

improvement of LVEF by C5%, reduction of end-

systolic volume (ESV) by C15%, and improvement of

LVEF by at least 5 points in MLHFQ.

The LV lead placement was not guided by gSPECT

imaging data but by the conventional clinical practice of

each participating site and then the results were com-

pared as to whether it followed the SPECT

recommendation (on-target) or not. We defined lead

placement as on-target or recommended as in the study

by Friehling et al.20 Thus, lead placement decisions were

based on current standard international practice (pos-

terolateral LV wall, depending on vein availability).

Any other placement was defined as remote and not

recommended as in any scarred segment.

The study was approved by the participant coun-

tries’ scientific councils and complies with the

Declaration of Helsinki. Written informed consent was

obtained from all participants and patient anonymity

was maintained during data analysis.

Patient Population

One hundred and ninety-eight patients underwent

CRT, but complete data of clinical assessment, baseline

core-lab SPECT and clinical six-month follow-up data

were obtained in 195 patients.

For the analysis, 195 sequential patients with

gSPECT MPI who met the following inclusion criteria

were included: stable patients over 18 years old with

NYHA functional class II, III or ambulatory IV heart

failure for at least three months before enrolment,

despite receiving optimal tolerated medical therapy

according to current guidelines; LVEF B 35% from

ischemic or non-ischemic causes, measured according to

the usual procedure at the participating centre for

inclusion, whereas LVEFs used for analysis came from

nuclear core lab; intrinsic QRS duration of C120 ms,

with morphology of left bundle branch block; sinus

rhythm; written informed consent. Exclusion criteria

were as follows: arrhythmias that prevented the gated

acquisition; major coexisting illness affecting survival

less than one year; right bundle branch block; pregnancy

or breast-feeding; acute coronary syndromes, coronary

artery bypass grafting or percutaneous coronary inter-

vention in the last three months before enrolment and

within six months of CRT implantation. These patients

were studied by gSPECT MPI at rest within up to four

weeks before the CRT implantation, and 6 ± 1 months

after. As sixteen patients died between the baseline and

follow-up period, 179 patients were included for the

final analysis (Figure 1).
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SPECT Acquisition and Reconstruction

The SPECT scans were performed approximately

30 minutes post rest injection using 740-1110 MBq (20-

30 mCi) of 99mTc-sestamibi or tetrofosmin. SPECT

images were acquired on dual-headed cameras using

180� orbits and a standard resting protocol with either 8

or 16 frames ECG-gating according to standard current

guidelines.21 All images were reconstructed using

OSEM with 3 iterations and 10 subsets and filtered by

a Butterworth filter, power 10, using a cut-off frequency

of 0.3 cycles/mm. Reorientations into short-axis images

were sent to ECTb4 (Emory Cardiac Toolbox, Atlanta,

GA) for conventional automated processing of perfusion

and function, including phase dyssynchrony analysis.

Algorithm to Guide LV Lead Position
Placement

Algorithms for measuring LV dyssynchrony16 and

for guiding optimal LV lead position18,20 have been

described in detail elsewhere. Briefly, a 3D sample

distribution of maximum counts along the LV myocar-

dial wall is extracted from each of the gated LV short

axis data sets. A one-dimensional first-harmonic Fourier

approximation is applied to the count variation over time

for each myocardial segment, generating a 3D phase

distribution that describes the timing of LV regional

mechanical activation (onset of mechanical contraction)

over the entire R-R cycle. The most clinically relevant

dyssynchrony index derived is the phase standard

deviation (PSD).16 The normal values have been pub-

lished and validated.16,22 The technique is fully

automated, has effective temporal resolution of 15 ms

for a heart rate of 60/min, inter and intra-observer

reproducibility of 99%,23 high repeatability,24 good

robustness with camera types,25 tracer dose,26 heart rate

and perfusion defects.27 The LV perfusion distribution

voxels with less than 50% of the LV maximum voxel

counts were defined as non-viable. The average onset of

regional mechanical contraction (myocardial activation)

is determined as the average phase for each of the 17 LV

segments. Regional myocardial activation and viability

are then combined to automatically identify the location

of the viable segment with the latest mechanical

activation (vSOLA) as the location of the optimal LV

lead position.20,28,29 Other viable segments with average

phases within 10� of the vSOLA were also automatically

identified as potential candidates for lead placement and

labeled as acceptable segments. Segments with phases

wider than 10� of the vSOLA were not considered as

candidates for lead implantation.

The position of the LV lead post-implantation was

determined from postero-anterior and lateral chest

radiography and localized on a 17-segment polar map

of the LV by an electrophysiologist blinded to gSPECT

MPI findings.

Statistical Analysis

For power analysis, we assumed that dyssynchrony

by imaging will be present in approximately two-thirds

of any patient population submitted for CRT. From

previous studies, we estimated that 75% of those who

have dyssynchrony on imaging will demonstrate a

clinical response. Assuming that the likelihood of a

favorable clinical response is reduced by 30% (to about

53%) among those who do not demonstrate dyssyn-

chrony on imaging, we estimated that a sample size of

about 180 patients would be sufficient for a power of

80% at a two-tailed a of 0.05%.

Left ventricular dyssynchrony was defined as left

ventricular phase histogram standard deviation (PSD)

[43�,30 as determined by gSPECT MPI. The primary

analysis was to determine the difference in the propor-

tion of patients showing a favorable clinical response

depending on the presence or absence of dyssynchrony.

We determined the independent predictive value of LV

dyssynchrony on the primary outcome after adjustment

for other important prognostic variables in a logistic

regression model. We adjusted our model for all the

prognostically important baseline variables (which were

not collinear). The variables adjusted for were, age,

gender, QRS width, NYHA class, LVESV and LVEF. In

exploratory analyses, we assessed the predictive value of

improvement in dyssynchrony at six months as a

predictor of the primary outcome. We calculated area

Figure 1. Study flow chart. CRT, cardiac resynchronization
therapy; FU, follow-up; gSPECT, gated single-photon emis-
sion computed tomography.
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under the receiver-operating curves (ROC) for both LV

dyssynchrony at baseline and the improvement in

dyssynchrony after CRT for predicting the primary

outcome.

Lead position as recorded at the time of device

implantation was categorized as on-target if it was

placed in the vSOLA as identified on the SPECT study.

It was considered acceptable if it was placed in segments

within 10� of the last viable contracting segment. We

assessed the reduction in LV dyssynchrony with lead

position and determined its independent predictive value

in predicting the primary outcome or its components. All

analyses were performed using Stata 13 (College Sta-

tion, Texas). We considered a P value \.05 to be

statistically significant.

RESULTS

Baseline patients’ clinical characteristics are pre-

sented in Table 1. Only one patient was paced in apex,

and seven patients were paced in segments deemed non-

viable (by the established definition that any myocardial

pixel \50% of maximum LV uptake is non-viable).

QRS interval mean duration corresponded to

158.7 ± 25.4 ms, and LV PSD histogram to

54.4 ± 20.9�. There was no correlation between the

two variables (r = .028; P = .698). Changes in the

measurements of the primary endpoints are presented in

Table 2. There were significant improvements in NYHA

class, LVEF, MLHF score and LVESV. Fifty out of 195

(25.6%) patients had an infarct size[35% of LV.

At six-month follow-up, the medications of the 179

living patients were as follows: beta blockers (150

patients, 84%), angiotensin-converting-enzyme inhibi-

tors (105, 59%), statin (58, 32%), aspirin (84, 47%),

angiotensin II receptor blockers (43, 24%), diuretics

(133, 74%), mineralocorticoids (17, 9%).

Improvement with CRT

Overall, the primary outcome occurred in 152 out of

179 (84.9%) patients. Functional class improved by at

least 1 NYHA class in 67% patients, improvement in

LVESV by C15% occurred in 54% and LVEF improved

by C5% in 47%. The MLHF score improved by C5

points in 76% of those for whom data were available.

Sixteen patients died between the baseline and follow-up

period, and thus were excluded from the analysis.

Twelve out of 129 (9.3%) patients with LV dyssyn-

chrony, defined as LV PSD[43�, died compared to four

out of 66 (6.1%, P = .585).

Left Ventricular Dyssynchrony and Clinical
Outcomes

The mean LV PSD at baseline was 54.4� (minimum

10.3, maximum 113) and PSD was[43� in 129 (66%)

patients. Baseline dyssynchrony was not associated with

the primary outcome in univariable (OR 0.7, 95% CI

0.33-1.5) or multivariable analyses (OR 0.66, 95% CI

0.25-1.76). The area under the ROC was 0.43. In 46

(23%) patients the CRT lead was placed in the last

viable contracting segment, and in 84 (42%), it was

placed in either this segment or in a segment that was

within 10� of it. Dyssynchrony was not associated with

the primary outcome among these patients.

Table 1. Baseline clinical characteristics of
patients

Variable N 5 195

Age, years 60 (11)

Females, N (%) 74 (38)

Height, cm 164 (11)

Weight, kg 71 (15)

Ethnicity

Hispanic 102 (52)

Asian Indian 38 (19)

Caucasian 26 (13)

African 20 (10)

History of CAD 60 (31)

Previous myocardial infarction 42 (22)

Previous revascularization 9 (5%)

Hypertension 111 (57)

Diabetes 50 (26)

Dyslipidemia 56 (29)

Smoking 38 (19)

Medical treatment

Aspirin 96 (49)

Beta blockers 167 (85)

ACE inhibitors 118 (61)

ARBs 51 (26)

Diuretics 160 (82)

Statins 74 (38)

Age, height and weight are expressed as mean ± SD. The
rest of variables are presented as the number (%)
ACE, angiotensin-converting-enzyme; ARB, angiotensin II
receptor blocker; CAD, coronary artery disease
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Change in LV Dyssynchrony with CRT
and Clinical Outcomes

The change in LV PSD at six months for the

following categories was 10.5� for the overall popula-

tion, 9.1� for on-target, and 8.8� for on-target/

acceptable segments lead placement (not statistically

significant from overall). Only nine patients had com-

pletely off-target lead placement. There was no

significant relationship of an off-target lead placement

with the primary outcome. Odds ratios associated with

the improvement in LV dyssynchrony and occurrence of

the primary outcome are shown in Table 3. Among all

study patients, the change in LV PSD from baseline was

associated with a small but significant improvement in

the primary outcome (OR 1.04, 95% CI 1.01-1.07,

P = .007; OR = 1.04 per 1� decrease in LV PSD).

Patients with on-target (OR 1.55, 95% CI 0.63-3.84) or

acceptable lead placement (OR 1.53, 95% CI 0.71-3.28)

also were associated with the primary outcome but the

relationships were not statistically significant.

The change in LV PSD correlated with a change in

LV ESV from baseline (r = .367, P\ .001) (Figure 2).

The position of the lead in relation to the last viable

contracting segment, however, did not result in a larger

change in ESV (30 mL vs. 28 mL, P = .62).

The area under the ROC was 0.78 (0.66-0.90) for

the association of the improvement in LV PSD with the

primary outcome (Figure 3). An improvement in LV

PSD of 1� was associated with a sensitivity of 71.9%

and a specificity of 72.7%. An improvement in LV PSD

of 4� was associated with the highest positive likelihood

ratio of 7.4 for a favorable clinical outcome. This

improvement cutoff was obtained from the ROC anal-

ysis in Figure 3.

Table 2. Baseline vs. 6-Month Follow-up variables

Baseline 6 months P value

NYHA class .002

I 61 (35)

II 51 (26) 75 (43)

III 114 (58) 32 (18)

IV 31 (16) 8 (4)

LVEF (%) 28 (11), (N = 195) 33 (16)

(N = 157)

\.001

MLHF score 48 (20) (N = 143) 29 (22)

(N = 147)

\.001

LVESV (ml) 191 (94)

(N = 198)

160 (116)

(N = 156)

\.001

LVEF, left ventricular ejection fraction; LVESV, left ventricular end-systolic volume; NYHA, New York Heart Association

Table 3. Improvement in LV dyssynchrony and occurrence of the primary outcome

Variable

Odds ratio (95% CI)

Unadjusted Adjusted

Improvement in LV dyssynchrony by SPECT 1.04 (1.01, 1.07) 1.04 (1.01, 1.07), P = .007

Age (years) 1.0 (0.98, 1.0) 1.0 (0.95, 1.08), P = .744

Females 0.51 (0.25, 1.1) 0.58 (0.12, 2.84), P = .502

QRS duration (ms) 1.0 (0.99, 1.0) 1.0 (0.99, 1.02), P = .638

NYHA (III & IV) at baseline 0.86 (0.4, 1.9) 2.70 (0.68, 10.77), P = .16

LVEF at baseline 1.0 (0.97, 1.0) 0.92 (0.85, 1.00), P = .061

LVESV at baseline 0.99 (0.99, 1.0) 0.99 (0.98, 1.0), P = .045

CI, confidence interval; LVEF, left ventricular ejection fraction; LVESV, left ventricular end-systolic volume; NYHA, New York Heart
Association; SPECT, single-photon emission computed tomography
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DISCUSSION

In this study, we found that baseline LV dyssyn-

chrony was not associated with the primary outcome.

However, an improvement in LV PSD of 4� was

associated with the highest positive likelihood ratio of

7.4 for a favorable clinical outcome; then changes in LV

PSD paralleled changes in the primary outcome and its

components, indicating that a dyssynchrony reduction as

measured by LV PSD could be associated with out-

comes improvement.

The fact that a 4-degree change was significant

points to the strength of the discriminatory power of the

change in PSD and the fact that there is no need to look

for a more robust method. Moreover, the developers of

the PSD method used have established that a phase

difference of as low as 2.8 degrees can be detected.31

Thus, a 4-degree difference is significant when measur-

ing changes in the same patient.

On the other hand, the lead placement in relation to

vSOLA on-target or acceptable segments identified by

gSPECT MPI did not correlate with clinical outcomes in

our study.

Strengths of the Vision-CRT Study

Our results are based on the study of a contempo-

rary international multicenter population receiving

standard state of the art contemporary heart failure

therapy, and are comparable in terms of outcome with

other heart failure similar populations who received

CRT.19,32-34 Thus, our results represent international,

multicenter, diverse populations, which reflects every-

day clinical practice across these developing countries.

Moreover, the software analysis of gSPECT MPI was

totally automated and done by a central core lab, and

electrophysiologists were not aware of the gSPECT MPI

results.

Considering that the post hoc analysis of LV lead

positioning in the MADIT-CRT cohort revealed that

apical positioning, compared to basal positioning of the

LV lead, results in a significant increase in heart failure

events and death,35 in this study only one patient was

paced in apex, and seven patients were paced in non-

viable segments.

Association of LV Dyssynchrony to Clinical
Outcomes

It has been shown that the presence of baseline

mechanical dyssynchrony measured by echo was asso-

ciated with a response to resynchronization therapy.36 In

connection to this, for Delgado et al.,10 baseline LV

radial dyssynchrony, discordant LV lead position, and

myocardial scar in the region of the LV pacing lead were

independent determinants of long-term prognosis in

ischemic heart failure patients treated with CRT. How-

ever, no potential marker of mechanical dyssynchrony

reliably predicts response. The lack of predictability is

especially evident when different centers attempt to

replicate each other’s work, due to the fact that test

performance varies widely between centers.10 In our

case, this possibility does not exist because all baseline

and post-CRT studies were processed in a core lab.

On the other hand, Naegeli et al. have shown that

after successful CRT implantation, clinical long-term

response (27 ± 19 months) is independent of correction

of dyssynchrony measured by echocardiography

Figure 2. Correlation between phase standard deviation (SD)
and end systolic volume (ESV) changes post CRT in all
patients. The change in LV PSD correlated with a change in
LV ESV from baseline (r = 0.367, P\ .001).

Figure 3. Improvement in LV dyssynchrony with CRT is
associated with the primary outcome. The area under the ROC
was 0.78 (0.66-0.90) for the association of the improvement in
LV PSD with the primary outcome.
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parameters and QRS width. They found several other

factors indicating poor outcome such as markers of poor

cardiac function, diabetes and poor renal function.37

In the present work, we have found that the

difference between baseline and six months post-CRT

dyssynchrony is a sensitive parameter of clinical out-

comes, rather than the baseline value by itself. Thus, LV

dyssynchrony automatically measured by PSD from

gSPECT MPI is a valid marker of CRT clinical

outcomes. This may have an important clinical impli-

cation because it represents a sensitive way to predict

outcomes to be used in the clinical evaluation of these

patients, and as far as we know, our work is the first to

give a value of change of LV PSD with a high positive

likelihood ratio.

Bleeker et al. reported an acute improvement in LV

dyssynchrony immediately after biventricular pacing,

and defined this improvement as an acute phe-

nomenon.36 Therefore, we consider that rather than

using only the baseline dyssynchrony values to predict

outcomes, a better approach may be to compare the

baseline with the immediate post-CRT dyssynchrony to

predict clinical outcomes at six months.

Association of Recommendation of Lead
Placement to Clinical Outcomes

Ideally, the LV lead of a CRT device would be

placed at the precise location of latest electromechanical

activation in a viable segment. Therefore, LV mechan-

ical dyssynchrony, site of latest mechanical activation,

and myocardial scarring are important parameters

related to CRT response.18,19 Theoretically, this posi-

tioning would result in optimal resynchronization. By

using gSPECT MPI, Boogers et al found that the

patients in whom the LV lead was positioned in the

latest activated region had a significant response to CRT

compared with patients with a discordant LV lead

position (79 vs. 26%; P\ .01).18

Nevertheless, we did not find clinical improvement

with on-target lead placement, supported by the fact that

the degree of dyssynchrony was not significantly

reduced in these patients. Two main potential reasons

can be advocated: first, we depended on electrophysi-

ologists to report the lead placement site, which could

not have been totally exact; second, the algorithm to

detect the last viable contracting segment may need

further improvement. In addition to this, a third reason

could be that the electrophysiologists involved in the

study, although blinded to the gSPECT MPI results,

received the echo information including the sites of scar

if present, and this could have influenced the decision to

not pace the non-viable tissue. In fact, only in 3.58% (7/

195) of our patients the lead was placed in a

hypoperfused non-viable segment as compared to the

19% (17/90) of the patients in the Boogers study.18

In contrast to our results, some studies using

echocardiography and speckle tracking method,38,39

have demonstrated that with guided positioning of the

lead it is possible to improve the proportion of respon-

ders to CRT in heart failure patients. The randomized

TARGET19 (two-center) trial, with speckle-tracking site

provided analysis, found a greater proportion of respon-

ders in six months (70% vs. 55%, P = .031) when the

LV lead was guided to be positioned in vSOLA vs. a

control group. Responders were identified as a C15%

ESV reduction at six months measured by echo. They

also found a higher proportion of implanted leads at a

scar site 12% (24/207) with twice as many scar

implantations in their control group. Moreover, the day

after CRT implantation ventricular delays was opti-

mized by echo. This is consistent with our finding that

improvement in LV PSD by gSPECT MPI post CRT is a

significant predictor of clinical outcomes. However, it

must be noted that reliable echocardiographic measure-

ments require expertise in order to obtain consistent and

reproducible results. Automated phase analysis from

gSPECT MPI has a significant impact clinically because

it allows gSPECT MPI, the most widely used nuclear

imaging procedure for the management of CAD, to

assess cardiac dyssynchrony and heart failure.40,41

LIMITATIONS OF VISION-CRT

The main limitation is that this trial was not

designed as a randomized trial. This was necessary in

order to obtain international electrophysiologists’ par-

ticipation to perform implantations at their discretion

using their guidelines and not be guided by the gSPECT

MPI results. Thus, although all patient recruitment and

analysis were done prospectively, the decision as to

whether the lead was placed on target or not was

determined retrospectively, albeit blinded to all results.

Here the patients where the LV lead was not placed in

the SPECT recommended sites acted as the control

group. Another limitation of the trial is that the location

of the LV lead position was provided by the electro-

physiologist who placed it and this was not

independently verified.

CONCLUSIONS

LV dyssynchrony improvement by gSPECT MPI,

but not on-target lead placement, predicts clinical

outcomes in patients undergoing CRT. In addition, the

fact that PSD change was very significant supports LV

PSD as an important physiological variable associated

with CRT response and further investigation is required.
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The fact that the change in PSD is very significant

whether the lead was on-target or off-target indicates

that LV PSD is an important related physiological

variable associated with response to CRT. However,

further investigation is required.
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