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infarction (MI) with preserved left ventricular ejection fraction (LVEF). We tested in the present study whether
RLS and GLS could also identify transmural extent of myocardial scar and predict LV functional recovery and re-
modeling in patients with reduced LVEF after acute ML
Methods: Echocardiography and late gadolinium enhancement cardiac magnetic resonance (LGE-CMR) were
performed in 71 patients with reduced LVEF (<45%) after acute MI treated with acute percutaneous coronary in-
tervention. At 8-month follow-up, echocardiography was repeated to determine global LV functional recovery
and remodeling.
Results: RLS was worse in transmural than in non-transmural infarcted segments (—6.6 £ 6.1% vs —10.3 & 5.9%,
p <0.0001) and in non-transmural than in normal segments (—10.3 £ 5.9% vs —14.5 £ 6.4%, p < 0.0001).
RLS > —12% had sensitivity of 78% and specificity of 69% to identify transmural infarcted segments (AUC =
0.79; 95% (I, 0.77-0.81, p < 0.0001). GLS > —11.3% had sensitivity of 53% and specificity of 100% to predict the
absence of LV global functional improvement (AUC = 0.73, CI, 0.55-0.87, p = 0.01) at 8-month follow-up.
GLS < —12.5% predicted the absence of adverse LV remodeling with sensitivity of 100% and specificity of 54%
(AUC = 0.83; (I, 0.66-0.94, p < 0.0001). GLS > —11.5% was associated with a poor prognosis.
Conclusions: In patients with reduced LVEF after acute MI, RLS and GLS allow: (1) identification of transmural ex-
tent of myocardial scar and (2) predict LV global functional recovery and remodeling at 8-month follow-up.

© 2020 Elsevier B.V. All rights reserved.
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Infarct size and transmural extension of necrosis following acute
myocardial infarction (MI) are known to be the main parameters deter-
mining prognosis and functional outcomes [1-3] through their acute
impact on left ventricular (LV) function and progressive remodeling
[4-6]. Therefore, accurate assessment of these two parameters is clini-
cally important in terms of prognosis. Late gadolinium enhancement
(LGE) cardiac magnetic resonance (CMR) accurately differentiates in-
farcted from viable myocardium and allows the prediction of LV func-
tional recovery and remodeling after acute infarction [4,7,8]. However,
the routine use of CMR after acute Ml is limited in terms of availability
and patients' contraindications. Furthermore, the need for breath-
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holding to remove respiratory motion artefact can also be a problem
for patients with severe cardiac and/or respiratory disease.

Two-dimensional speckle tracking echocardiography (2D-STE) is a
B-mode images-based technique that quantifies regional myocardial
deformation [9]. The accuracy of 2D-STE was confirmed using
sonomicrometry and MRI tagging as reference methods [10]. Deforma-
tion imaging by 2D-STE has been shown to have high agreement with
LGE CMR in the analysis of myocardial viability in patients with chronic
ischemic LV dysfunction [11] and in the prediction of global and seg-
mental changes in LV function after acute MI with preserved LV systolic
function (LVEF > 45%) [12-14].

However, to our knowledge, no study focused on the ability of LV
strain in predicting recovery of LV function and remodeling after MI
with reduced LVEF. Consequently, we evaluated, in the present study,
the ability of regional and global longitudinal strain (RLS-GLS) (1) to
identify transmural extent of myocardial scar in comparison with LGE


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijcard.2020.02.039&domain=pdf
https://doi.org/10.1016/j.ijcard.2020.02.039
mailto:a.bendriss@laposte.net
https://doi.org/10.1016/j.ijcard.2020.02.039
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/ijcard

2 A. Ben Driss et al. / International Journal of Cardiology 307 (2020) 1-7

CMR and (2) to predict global LV functional recovery and remodeling at
8-month follow-up in patients with reduced LV systolic function
(LVEF < 45%) after acute MI.

1. Methods
1.1. Study population

A total of 100 patients with acute MI were evaluated for possible in-
clusion in the study. All patients underwent primary percutaneous cor-
onary intervention in Grand Hopital de I'Est Francilien (GHEF). Patients
with first acute MI with reduced left ventricular ejection fraction
(LVEF < 45%) in sinus rhythm, without contraindications to CMR, with
sufficient echocardiographic windows were considered for inclusion.
Only patients whose LVEF did not change >5% between the onset of
MI and the day of inclusion (2-45 days) and remained <45% were stud-
ied. Considering these criteria, 71 patients were enrolled. All patients
underwent both a transthoracic echocardiography with 2D-STE and a
LGE CMR for assessment of LV volumes and ejection fraction, RLS, GLS
and LGE. LGE CMR were performed in GHEF and 2D-STE were per-
formed in Centre de Réadaptation Cardiaque de la Brie (CRCB), by differ-
ent cardiologists, in blind manner.

At 8-month follow-up (median value), transthoracic echocardiogra-
phy was repeated with reassessment of LV volumes, ejection fraction
and GLS in CRCB and clinical outcomes were obtained (consultation or
phone call). The outcome was a combined criteria including death,
acute heart failure decompensation needing intravenous diuretics,
heart transplantation, secondary prevention ICD.

The study was approved by the local institutional ethics committee
and informed consent was obtained from the patients.

1.2. Echocardiography

Transthoracic echocardiography (TTE) was performed using a Vivid
7 ultrasound scanner (GE Medical Systems) with a 1.5-4.0 MHz phased
array transducer. Images were obtained during apnoea if needed, to
minimize translation movements of the heart. Parasternal long-axis
and short-axis views as well as three standard apical views (four cham-
ber, two chamber and long axis) were acquired (frame rate: 55-

90 frames/s). The digital loops (a set of 3 loops for each of the three api-
cal views, repeated twice) were stored and analysed off-line on a per-
sonal computer using EchoPAC software provided by GE. LV volumes
and ejection fraction were determined by manual tracing of end-systolic
and end-diastolic endocardial borders on apical four-chamber and two-
chamber views, using the biplane Simpson's method. Strain describes
local myocardial deformation. Longitudinal strain is a measure of per-
centage shortening or percentage lengthening of the myocardium.
Strain rate is a measure of the speed of myocardial deformation, with
the unit s~'. Longitudinal strain and strain rate values are negative
when the myocardium contracts and become positive when it
lengthens. The principles and the technique of STE are extensively de-
scribed in a review article by d'Hooge et al. [15]. The strain values are re-
ported here as Lagrangian strain. For GLS and strain rate the three
standard apical views were analysed considering the 17-segment
model (Fig. 1). Both RLS and GLS were obtained: global strain values
were calculated by averaging all segment peak systolic strain values. Se-
rial echocardiography allowed the detection of global functional recov-
ery as well as LV remodeling and time course of GLS at 8-month follow-
up. Global functional recovery was defined as an absolute increase in LV
ejection fraction of >5% from baseline to 8-month follow-up, corre-
sponding to a previous study [13]. LV remodeling was defined as an in-
crease in LV end-systolic volume of >15% from baseline to 8-month
follow-up, as reported in previous studies [16,17].

In 20 randomly selected studies, GLS was repeated on the same car-
diac cycle by another experienced observer to determine interobserver
variability. These same studies were also reexamined by one observer
1 month apart to determine intraobserver variability.

1.3. Cardiac magnetic resonance

CMR was performed using a 1.5 T scanner (Siemens). Infarcted tis-
sue was identified using Late Gadolinium Enhanced (LGE) images. Im-
ages were acquired in short-axis, four-chamber and two-chamber
views and during breath hold, at baseline and 10-15 mn after intrave-
nous injection of 0.2 mmol/kg body weight gadolinium-based contrast
agent at 2 ml/s (Multihance®). All CMR studies were analysed off-line
by using a dedicated workstation. LVEF, LV end-systolic and end-dia-
stolic BSA-adjusted volumes were obtained. Infarcted tissue was

Fig. 1. Longitudinal strain by two-dimensional speckle tracking echocardiography (two-chamber, three-chamber and four-chamber views) in a patient with recent first anterior
myocardial infarction. Each trace represents one LV segment. Apical and median segments are dyskinetic (blue color in bull's eye plot) while other segments are hypokinetic.
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defined as an area of gadolinium hyperenhancement in a sub-endocar-
dial or transmural pattern and in the territory of a coronary artery. The
transmural extent of the infarction scar in each segment was assessed as
the percentage of LGE of the wall thickness. A segment was defined as
normal when there was neither LGE no kinetic anomaly, non-
transmural when LGE was <50% of myocardial transmurality and
transmural infarcted when LGE was >50% of myocardial transmurality
[18]. The same 17-segment model used for 2D-STE analysis was applied
[19] (Fig. 2).

1.4. Statistical analysis

Statistical analysis was performed using Statview version 5 (SAS). All
categorical variables are expressed as percentages and all continuous
variables as mean + standard deviation (SD). Continuous data were
compared using Student's t-test or analysis of variance as appropriate.
Correlations between GLS and other echocardiographic and CMR pa-
rameters were performed by Spearman linear regression analysis.
Pairwise comparisons between echocardiographic and LGE segments
were performed. Receiver-operating-characteristic (ROC) curves were
constructed to evaluate the ability of 2D-STE to distinguish non-
transmural from transmural infarcted segments according to CMR and
to distinguish patients with and without global function recovery as
well as LV remodeling. Interobserver and intraobserver variability of
GLS were determined by analysis of the absolute deviation (zero or
greater) between repeated measurements divided by the mean of
both measurements. Cox proportional hazards analysis was used to
examine echocardiographic variables traditionally used in risk

Fig. 2. LGE CMR of the four-chamber and two-chamber views in the same patient as in Fig.
1. There is a transmural extent of LGE in the apical and anterior segments with an apical
thrombus.

stratification after MI for independent prediction of a combined criteria
including death, acute heart failure decompensation, heart transplanta-
tion, secondary prevention ICD. Event rates were compared with the use
of standard chi-square tests and Kaplan-Meier curves calculated for
groups with admission levels above and below median value of GLS. p
values < 0.05 were considered significant.

2. Results
2.1. Patient characteristics

The baseline clinical characteristics of the 71 patients included
(mean age 59 + 12, 89% men) are listed in Table 1. Imaging variables
(echocardiographic and CMR parameters) are listed in Table 2.

Among patients included in the study, 97% achieved TIMI III flow
after primary PCI and 94% received PCI within 24 h from the onset of
AMIL.

The culprit artery was left anterior descending artery (LAD) in 82% of
patients and MI was anterior in 81% of patients. Three patients had no
Aspirin because of concomitant treatment by Clopidogrel and vitamin
K antagonist (VKKA) in 2 cases and a cerebral hemorrhage leading to As-
pirin interruption in 1 case.

2.2. Global function analysis

Considering the entire LV, there was a moderate correlation be-
tween GLS by STE and LVEF assessed by echocardiography (r = 0.68,
p <0.0001) and by CMR (r = 0.66, p < 0.0001). GLS showed a weaker
correlation with troponin I peak (r = 0.50, p = 0.01).

Table 1
Patient characteristics (n = 71).

Variable Value
Age (y) 59 + 12
Men 63 (89%)
Diabetes mellitus 5(7%)
Hypertension 22 (31%)
Smoking 52 (73%)
Hypercholesterolemia 30 (42%)
Family history 22 (31%)
Body mass index 27 £5
Troponin I peak (IU/L) 4929 + 3881
Culprit artery

LAD 58 (82%)

LCX 7 (10%)

RCA 6 (8%)
Location of MI

Anterior 58 (81%)

Inferior 10 (14%)

Lateral 3 (5%)
Acute cardiogenic choc 20 (28%)
Aspirin 68 (96%)
Clopidogrel 22 (31%)
Prasugrel 26 (37%)
Ticagrelor 22 (31%)
B-receptor blockers 68 (96%)
ACE inhibitors/ARBs 67 (94%)
Spironolactone 33 (46%)
Statins 69 (97%)
Ivabradine 9 (13%)
Amiodaron 2 (3%)
Diuretics 18 (35%)
VKA 14 (20%)

LAD: left anterior descending coronary artery; LCX: left circumflex coro-
nary artery; RCA: right coronary artery; MI: myocardial infarction; ACE:
angiotensin-converting enzyme; ARB: angiotensin Il receptor blocker;
VKA: vitamin K antagonist.
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Table 2
Imaging variables.

Echocardiographic parameters

LVEF, % 39 £7
LVEDVi, ml/m? 65 + 16
LVESVi, ml/m? 38 + 14
E/A 13 £ 0.7
E/Ea 83 +3

GLS, % —11.6 £ 2.7
GLSR, 1/s —0.79 + 0.16
Cardiac magnetic resonance parameters

LVEF, % 39+£9
LVEDVi, ml/m? 105 + 33
LVESVi, ml/m? 65 + 28

Normal myocardial segments 52% (632/1204)
Non-transmural myocardial segments (LGE < 50%) 10% (117/1204)
Transmural myocardial segments (LGE > 50%) 38% (455/1204)
Intraventricular thrombus 13% (9/71)

LVEF: left ventricular ejection fraction, LVEDVi: left-ventricular end-diastolic volume BSA-
adjusted, LVESVi: left-ventricular end-systolic volume BSA-adjusted, GLS: global longitu-
dinal strain, GLSR: global longitudinal strain rate; LGE: late gadolinium enhancement.

2.3. Regional function analysis

LGE analysis could be performed in all LV segments in all patients.
Myocardial deformation analysis by echocardiography could be per-
formed in1195 LV segments (99% of 1207). Pairwise comparisons be-
tween the 1195 LGE and echocardiographic segments were done. RLS
was worse in transmural than in non-transmural infarcted segments
(—6.6 & 6.1% vs —10.3 £ 5.9%, p < 0.0001) and worse in non-
transmural than in normal segments (—10.3 4+ 5.9% vs —14.5 + 6.4%,
p < 0.0001). The same results were observed for RLS rate: —0.61 +
0.42 s~ ! in transmural infarcted segments vs —0.71 + 0.34 s~ ! in
non-transmural segments (p = 0.01) vs —0.93 + 0.34 s~ ! in normal
segments (p <0.0001). RLS > —12% had sensitivity of 78% and specificity
of 69% to identify transmural infarcted segments (area under the curve
(AUC), 0.79; 95% confidence interval (CI), 0.77-0.81, p < 0.0001).

2.4. Prediction of global left ventricular functional recovery

LV functional changes at 8-month follow-up were assessed in 30 pa-
tients. In 14 of these patients, LVEF increased absolutely by >5% at 8-
month follow-up while in 16 patients, LVEF did not increase.

Basal GLS was better in patients with than in those without global
functional improvement at 8-month follow-up (—12.9 + 1.6% vs
—10.5 &+ 3.1, p = 0.01). GLS > —11.3% had sensitivity of 53% and
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Fig. 3. Receiver operating characteristic curves of GLS analysis at baseline for the
prediction of global LV functional improvement at 8 month follow-up.

specificity of 100% to predict the absence of global functional improve-
ment (AUC = 0.73; 95% confidence interval = 0.55-0.87, p = 0.01)
with a positive predictive value of 100% (Fig. 3).

At 8-month follow-up, GLS and LVESV increased in the group of pa-
tients without global functional improvement and decreased in the
group of patients who had a LVEF improvement of >5% (1.4 4 2.8% vs
—0.67 4+ 1.6%, p = 0.018; 13 £ 39 vs —16 + 21%, p = 0.01 respec-
tively). LVEDV increased in the group of patients without LVEF improve-
ment and decreased in the group of patients with a LVEF improvement
of >5% but the difference was not significant (12 + 35% vs —4.7 + 19%,
p = 0.11).

2.5. Prediction of left ventricular remodeling

LV functional changes and remodeling at 8-month follow-up were
assessed in 30 patients. LV remodeling demonstrated increases in
ESV > 15% in 9 patients from baseline to 8-month follow-up while in
21 patients, ESV did not increase.

Basal GLS was worse in patients with than in those without LV re-
modeling at 8-month follow-up (—9.5 £+ 2.1 vs —12.5 4+ 2.6%,p =
0.005). GLS < —12.5% predicted the absence of LV remodeling at
8 month follow-up with a sensitivity of 100% and specificity of 54%
(AUC = 0.83; 95% CI = 0.66-0.94; p < 0.0001) with a negative predic-
tive value of 100% (Fig. 4).

2.6. Clinical outcomes

We evaluated the prognostic value of GLS studying the occurrence of
adverse cardiac events through combined criteria including death, heart
transplantation, acute decompensation needing intravenous diuretics
and secondary prevention ICD. Outcomes were assessed in 46 patients.
Ten events occurred among the 46 followed patients during the 8-
month follow-up (9-760 days). There were 1 death, 2 heart transplan-
tations, 2 acute decompensations needing [V diuretics and 5 ICD for ven-
tricular tachycardia. Univariate predictors of adverse event are reported
in Table 3. LV volumes, E/Ea ratio and GLS predicted adverse event in
univariate analysis. With only 10 events, any multivariate model
would be overfitted, invalidating any findings of independent associa-
tions. Thus, we did not perform the multivariate analysis. When we
compared patients according to median value of baseline GLS
(—11.5%), we observed a significant increase in adverse event in pa-
tients with GLS > —11.5% compared with those with GLS < —11.5%

(p = .01) (Fig.5).
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Fig. 4. Receiver operating characteristic curves of GLS analysis at baseline for the
prediction of LV remodeling at 8 month follow-up.
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Table 3

Univariate echocardiographic predictors of adverse event (combined criteria including
death, acute heart failure decompensation, heart transplantation, secondary prevention
ICD).

Chi? p
TTE LVEDV 6.5 0.01
TTE LVESV 9.9 0.002
TTE LVEF 3.6 0.059
E/Ea ratio 9.9 0.001
GLS 3.8 0.05
GLS rate 2.5 0.11

TTE, transthoracic echocardiography; LVEDV, left ventricular end diastolic volume; LVESV,
left ventricular end systolic volume; LVEF, left ventricular ejection fraction; GLS, global sys-
tolic strain.

2.7. Observer variability

For GLS analysis, intraobserver variability was 3.4 4+ 1.1% and inter-
observer variability was 4.6 + 1.2%.

3. Discussion

The major findings of this study are that, in patients with reduced LV
systolic function after first acute myocardial infarction: (1) RLS is able to
identify transmural infarcted segments and (2) GLS predicts global LV
functional recovery and remodeling at 8 month follow-up.

3.1. GLS and the evaluation of global LV function after MI

We found a moderate correlation between GLS and LVEF measured
by echocardiography as well as by CMR. These results are in agreement
with previous ones [14,20] confirming the validity of GLS in the evalua-
tion of LV function in acute and sub-acute MI.

3.2. Regional longitudinal strain and late gadolinium enhancement

The present study shows that RLS is worse in segments with areas of
LGE evaluated by CMR. In particular, RLS is significantly reduced in
transmural infarcted segments. A value of —12% or less negative for
RLS was able to identify transmural infarcted segments with a sensitiv-
ity of 78% and a specificity of 69%. These results are in accordance with
previous ones both in acute MI [14] and in chronic ischemic heart dis-
ease [21,22]. Cut-off values identified in our study were similar to that
found by Ciminio et al. [14] but a bit different from the values found
by Gjesdal et al., possibly because the study was performed in a popula-
tion of chronic ischemic patients [22]. Contrary to some previous studies
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Fig. 5. Kaplan-Meier event curves for time to cardiac event during the follow-up period
according to baseline GLS. The median GLS value was —11.5%. The event-free survival
was lower in patients with baseline GLS > —11.5% (dashed line) than in those with
baseline GLS < —11.5% (solid line) (p = 0.01).

[21] we studied only the longitudinal component of myocardial strain,
because, as previously described, radial and circumferential strain mea-
surements resulted to be not so reliable [23].

Thus, as in chronic ischemic heart disease and in acute MI with pre-
served LVEF, the evaluation of RLS allows also a reliable identification of
transmural infarcted segments in patients with reduced LVEF after
acute MI.

Taken together these results suggest that longitudinal strain is able
to identify infarcted segments at different stages of MI (acute, sub-
acute and chronic) whatever the value of LVEF.

Identification of transmural infarction is clinically important because
of its prognostic implications. There is a close relationship between dif-
ferent degrees of ischemic injury, mortality and morbidity [24]. It is well
known that when transmural extent of LGE is >50% of the entire seg-
ment, the likelihood of increased contractility after revascularization is
strongly reduced [3]. 2D-STE shows a high agreement with LGE CMR
which is considered the gold standard method for identifying scar.

3.3. Strain and recovery of LV function

Though the number of patients followed is small (n = 30), this study
shows that STE allows the prediction of global functional recovery at 8-
month follow-up after MI with high specificity and positive predictive
value in patients with LVEF <45%. Baseline GLS > —11.3% had sensitivity
of 53% and specificity of 100% to predict the absence of global functional
improvement with a positive predictive value of 100% in our study. In
prior studies, using longitudinal strain analysis for the prediction of
global functional recovery, sensitivity and specificity reported varied
from 72% to 86% and from 69 to 74% respectively [12,13,25,26]. How-
ever, LVEF was preserved in the studied population.

The novelty of the present study is that we focused only on patients
with reduced LVEF after acute MI. We report here that GLS is also able to
predict LV functional recovery in this population.

3.4. Strain and LV remodeling

Data about the potential value of LV strain to predict LV remodeling
are scarce. The results of our study show a high predictive power of
baseline GLS for the prediction of the absence of LV remodeling with
an AUC of 0.83, a sensitivity of 100% and specificity of 54% and a negative
predictive value of 100% for a cut-off value of GLS < —12.5%. Our results
are in accordance with those reported by Altiok et al. (AUC = 0.806 with
a sensitivity of 82% and specificity of 80% for a cut-off value of strain
<—12.8%) who studied a population with preserved LVEF [12]. It is in-
teresting to note that the cut-off value of strain is similar in the 2 studies.

In the present study, LVESV increased in patients without LVEF im-
provement while it decreased in those with improvement in LVEF at
8-month follow-up. The same variations were observed for LVEDV but
in a lower proportion and the difference was not significant. This may
explain that improvement in LVEF was mainly due the decrease of
LVESV during the follow-up.

LV remodeling has been previously demonstrated as a major deter-
minant of survival after recovery from MI [27].

Thus, an echocardiographic index which can also predict LV remod-
eling should be considered an important clinical tool, since echocardiog-
raphy is the most easily available technique in the acute phase of MI.

3.5. Outcomes

The prognostic value of GLS has been reported in acute MI immedi-
ately before and after primary percutaneous coronary intervention [28-
30].

In the present study, 20% of the 46 followed patients suffered ad-
verse events (a combined criteria including death, acute heart failure
decompensation needing intravenous diuretics, heart transplantation,
secondary prevention ICD) during the 8-month follow-up. In the
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current study, LV volumes, E/Ea ratio and GLS measured after MI were of
significant prognostic values. However, because of the small number of
events we did not perform a multivariate analysis. A GLS value of
<—11.5%, corresponding to median value, identified patients with
poor prognosis. This result may be explained by the predictive value
of GLS of both LV global function recovery and remodeling, surrogate
markers of poor prognosis. Thereby, strain may provide additional in-
formation concerning prognosis in addition to LVEF and LV volumes.
However, though this result is statistically significant and in accordance
with previous studies [28-30], it needs to be confirmed because of the
small size of the present and previous studies.

Thus, considering all these results, RLS and GLS provide additive in-
formation to rapidly identify patients at high risk after MI with reduced
LVEF.

3.6. Limitations

Myocardial systolic strain is a load-dependent parameter, hence it
should be interpreted with care if there are changes of load conditions.
The present results are reported in stable patients 2 days to 45 days after
first acute MI with LV systolic dysfunction (LVEF < 45%) in sinus rhythm.
Itis unknown whether they are useful in other sets of patients (unstable
patients, chronic phase of infarction, infarction with preserved LVEF for
example).

The remodeling process may be in progress between 2 and 45 days
after acute MI. For this reason, we included only patients whose echo-
cardiographic LVEF did not change >5% between the onset of MI and
the day of inclusion and remained <45%. These criteria allowed us (as
much as possible) to exclude patients with echocardiographic remodel-
ing during the period of inclusion. Furthermore, the studied population
was homogeneous since 97% of patients achieved TIMI III flow after pri-
mary PCI and 94% received PCI within 24 h from the onset of AMI.

Cutoff values to define improvement in LVEF (+5%) and increase in
ESV (+15%) may appear to be low considering the interobserver vari-
ability in the real life. However, they were defined before the analysis
of the present data according to previous studies conducted in patients
with MI [13,16,17].

Though global LV functional recovery and remodeling were assessed
in a small number of patients (n = 30), the reported results were statis-
tically significant and in accordance with previous studies.

The small number of events did not allow us to do a multivariate
analysis. A large multicenter study with early post MI evaluation of
strain and late evaluation of LV function, remodeling and clinical out-
come is needed.

The exclusion of myocardial segments because of low echocardio-
graphic image quality may have resulted in a bias in the quantitative
analysis in favor of STE. However, to reduce the percentage of excluded
segments, we stored a set of 3 loops for each of the 3 apical views, and
the number of non-usable segments was very low (1%) and therefore
could not impact the main results.

4. Conclusion

In patients with reduced LVEF after acute MI, global longitudinal
strain allows prediction of LV functional recovery and remodeling at
8 month follow-up while regional longitudinal strain is a sensitive
method to identify transmural infarcted segments.

This result is of considerable clinical interest because echocardiogra-
phy is the most easily available technique in the acute phase of MI
whereas the routine use of CMR in this pattern is limited in terms of
availability and of patients' contraindications.
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