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A B S T R A C T

Background: Mitral annular plane systolic excursion (MAPSE) is an M-mode derived echocardiographic
marker of left ventricular longitudinal function, the aim of this study is to evaluate the value of MAPSE in
assessment of contractile reserve in patients with ischemic cardiomyopathy before cardiac revasculari-
zation.
Methods: The study included 50 patients with ischemic cardiomyopathy with ejection fraction (EF) �35%,
the patients presented to echocardiography laboratory for dobutamine stress echocardiography (DSE) to
assess viability and contractile reserve before revascularization, patients with primary valvular disease,
and those with significant mitral annular calcifications were excluded from the study. A low dose DSE was
done to all patients using standardized incremental infusions of 5, 10, and 20 mg/kg/min and the
following parameters were measured at both baseline and peak dose, (EF, wall motion score index
(WMSI) and MAPSE).Contractile reserve was measured as the difference between the low dose and
baseline values of the EF and WMSI
Results: The study included 50 patients aged 55.08 � 7.15 years, 94% were males, the DSE protocol was
complete in all patients without serious side effects. A total of eight hundred segments were analyzed, at
baseline 65% were dysfunctional including 31.2% hypokinetic, 28.8% were akinetic, and 5% were
dyskinetic. At low dose study 70% of the dysfunctional myocardium showed viability, EF increased
significantly from 30.84 � 4.56 to 42.24 � 8.15%, p < 0.001, the WMSI reduced significantly from
1.92 � 0.33 to 1.47 � 0.39, and MAPSE increased significantly from 1.02 � 0.23 to 1.30 � 0.30 mm. MAPSE
showed a significant positive correlation with EF at both baseline and low dose study (r = 0.283, p = 0.046
& r = 0.348, p = 0.013) respectively and a significant negative correlation with WMSI at both baseline and
low dose study (r = �0.3, p = 0.034 & r = �0.409, p = 0.003) respectively. By Roc curve analysis we found
that D MAPSE �2 mm can predict contractile reserve at D EF >10% (AUC = 0.6, sensitivity 67.86, specificity
59.09), and D MAPSE �1.8 mm can predict contractile reserve at DWMSI �0.20(AUC = 0.61, sensitivity
65.5, specificity 75.6).
Conclusions: MAPSE is a rapid simple quantitative echocardiographic method that can asses contractile
reserve in patients with ischemic cardiomyopathy before cardiac revascularization
© 2017 Published by Elsevier B.V. on behalf of Cardiological Society of India. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Dobutamine stress echocardiography (DSE) is a widely used
technique to asses myocardial viability and contractile reserve in
patients with ischemic Cardiomyopathy.1 To date, the assessment
of myocardial contractile reserve is limited to the improvement in
left ventricular ejection fraction (EF) or wall motion score index
(WMSI) calculated mainly from 2 dimensional echocardiography
during DSE, both methods are reliable in many studies in
assessment of contractile reserve but they need expert

Abbreviations: A, late transmitral inflow velocity; Aa, late diastolic annular
velocity; ACEI, angiotensin converting enzyme inhibitors; BP, blood pressure; CAD,
coronary artery disease; DSE, dobutamine stress echocardiography; E, early
transmitral inflow velocity; Ea, early diastolic annular velocity; ECG, electrocardio-
gram; EF, ejection fraction; E/Ea, the ratio of early transmitral velocity to early
diastolic mitral annular velocity; HR, heart rate; LV, left ventricle; LVEDV, left
ventricular end diastolic volume; LVESV, left ventricular end systolic volume;
MAPSE, mitral annular plane systolic excursion; Sa, systolic annular velocity; TDI,
tissue Doppler imaging; WMSI, wall motion score index.
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echocardiographer estimation, proper endocardial border delinea-
tion, and are somewhat subjective and prone to reader discor-
dance.2,3 Mitral annular plane systolic excursion (MAPSE) is an M-
mode derived echocardiographic marker of left ventricle (LV)
longitudinal function.4,5 MAPSE has been suggested as a surrogate
measurement for LV systolic function.6,7 it can be easily performed
because it does not rely on optimal endocardial definition and the
mitral annulus can often be visualized and tracked even when
there is poor LV image quality with inadequate endocardial
visualization8 the aim of this study is to evaluate the value of
MAPSE in assessment of contractile reserve in patients with
ischemic cardiomyopathy undergoing cardiac revascularization.

2. Methods

2.1. Study population

The study included 50 patients with ischemic cardiomyopathy
with EF � 35% and an ischemic etiology of cardiomyopathy was
defined as the presence of any epicardial coronary vessels
with �75% stenosis in coronary angiography or any history of
myocardial infarction or coronary revascularization (either percu-
taneous coronary intervention or coronary artery bypass graft-
ing),9 the patients presented to echocardiography laboratory for
DSE for assessment of viability and contractile reserve before

Table 1
comparison between patients and control regarding demographic data.

Item Patients (No = 50) Control group (No = 20) P value

Age (years) (Mean � SD) 55.08 � 7.15 54.40 � 7.72 0.869
Gender (male) (No)(%) 47(94%) 17(85%) 0.343
HR(bpm) (Mean � SD) 74.78 � 5.90 75.55 � 7.28 0.521
Systolic BP (mmHg) (Mean � SD) 124.46 � 8.58 122.30 � 7.74 0.943
Diastolic BP (mmHg) (Mean � SD) 84.72 � 6.69 82.25 � 6.29 0.160
NYHA class I-II(No)(%) 30 (60) –

NYHA class III-IV(No)(%) 20 (40) –

Total cholesterol(mg/dl) (Mean � SD) 250.5 � 22.6 160.2 � 38.6 < 0.001
HDL cholesterol(mg/dl) (Mean � SD) 30.63 � 2.33 33.3 � 5.32 0.032
LDL cholesterol(mg/dl) (Mean � SD) 182.52 � 17.89 125.05 � 11.74 < 0.001
Triglycerides(mg/dl) (Mean � SD) 165.26 � 15.09 101.45 � 14.96 < 0.001
Urea(mg/dl) (Mean � SD) 39.5 � 5.3 38.62 � 6.32 0.921
Creatinine(mg/dl) (Mean � SD) 0.95 � 0.42 0.85 � 0.36 0.832
Major risk factors for CAD
Smoking (No)(%) 43 (86) 11(55%) 0.005
Family history of CAD(No)(%) 10 (20) – –

Diabetes mellitus(No)(%) 14 (28) – –

Hypertension (No)(%) 7 (14) – –

Medications
Aspirin 50 (100)
Clopedogrel 35 (70%) – –

ACEI 45 (90) – –

Diuretics 48 (96) – –

b Blockers 43 (86) – –

Statins 50 (100) – –

Coronary angiographic data
Single vessel (LAD) 11 (22) – –

2 vessel disease (No)(%) 12 (24) – –

3 vessel disease(No)(%) 27 (54) – –

Angiotensin converting enzyme inhibitors (ACEI) BP: blood pressure, CAD: coronary artery disease, HDL: High density lipoprotein cholesterol, HR: heart rate,LAD: left anterior
descending artery, LCX: left circumflex artery, LAD: left anterior descending artery, LCX: left circumflex artery, LDL: Low density lipoprotein cholesterol, RCA: right coronary
artery.

Table 2
comparison between patients and control group regarding echocardiographic data.

Patients at baseline DSE No = 50 Patients at peak dose DSE No = 50 Control group No = 20

LVEDV(ml) 202.30 � 49.59 191.52 � 52.53 104.35 � 24.9 p1 = 0.040*,p2< 0.001*,p3< 0.001*

LVESV(ml) 137.73 � 40.69 112.28 � 43.07 38.95 � 8.57 p1<0.001*,p2< 0.001*,p3< 0.001*

EF (%) 30.84 � 4.56 42.24 � 8.15 62.24 � 4.82 p1<0.001*,p2< 0.001*,p3< 0.001*

WMSI 1.92 � 0.33 1.47 � 0.39 1.0 � 0.0 p1<0.001*,p2< 0.001*,p3< 0.001*

MAPSE(cm) 1.02 � 0.23 1.30 � 0.30 2.11 � 0.26 p1<0.001*,p2< 0.001*,p3< 0.001*

E (m/sec) 0.72 � 0.26 0.77 � 0.29 0.79 � 0.12 p1 = 0.051, p2 = 0.125,p3 = 0.435
A(m/sec) 0.56 � 0.19 0.68 � 0.25 0.59 � 0.09 p1<0.001*, p2 = 0.73, p3 = 0.070
E/A ratio 1.55 � 1.03 1.45 � 1.19 1.34 � 0.31 p1 = 0.409,p2 = 0.820,p3 = 0.103
DT(msec) 159.56 � 44.14 189.76 � 57.06 188.0 � 30.97 p1<0.001*, p2 = 0.011*, p3 = 0.869
Sa(m/sec) 0.06 � 0.01 0.08 � 0.02 0.10 � 0.02 p1<0.001*,p2< 0.001*,p3< 0.001*

Ea(m/sec) 0.07 � 0.02 0.09 � 0.03 0.14 � 0.04 p1<0.001*,p2< 0.001*,p3< 0.001*

Aa(m/sec) 0.07 � 0.02 0.10 � 0.11 0.10 � 0.02 p1<0.001*,p2< 0.001*,p3 = 0.228
E/Ea ratio 11.06 � 5.28 9.22 � 4.76 6.26 � 1.88 p1<0.001*,p2< 0.001*,p3 = 0.002*

A: late diastolic velocity, Aa: late diastolic annular velocity, DT: deceleration time, E: early diastolic velocity, Ea: early diastolic annular velocity, EF:ejection fraction, LVEDV:left
ventricular end diastolic volume, LVESV: left ventricular end systolic volume,MAPSE:mitral annular plane systolic excursion, Sa: systolic annular velocity,WMSI: wall motion
score index. p1: p value comparing between at base line and at peak low dose,p2: p value comparing between at base line and control,p3: p value comparing between at peak
low dose and control,*Statistically significant.
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