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 :الخلاصة 

انها  د ثبت، ولقالانقباضي والانبساطي وظيفيال ختلاللاا يجمع  هو مؤشر عضلة القلبمؤشر أداء  :  خلفية الموضوع

والأوعية الدموية  أمراض القلب في مؤشرامن الممكن ان لكون   

 في لقييم قصور القلب مقارنة مع مؤشرات القلب الاخترى . MPI : لقييم دورالهدف

قياس  و م الذي يضخ بالنبضة الواحدةد)لم قياس حجم الM-Mode بواسطة موجات صدى القلب نوع :  العمل طريقة

وهذا عن طريق البعد  الايسر الى حجم الدم في نهاية الانبساط للقلب ولم قياس كللة البطين من الدم نسبة الجزء المقذوف

ويضاف لها  قياس سمك الحاجز بين البطينين وسمك الجدار الختلفي -الداختلي للبطين الايسر في حالة الانبساط والانقباض

وبقسمة قيمة هذه الكللة على -في حالة الانبساط للقلب ومن ثم لطبيق معادلة ختاصة للحصول على كللة البطين الايسر

وذلك ( MPIوبواسطه الدوبلر لم قياس مؤشر اداء عضلة القلب ) شر كللة البطين الايسر .مساحة سطح الجسم نحصل مؤ

 .LVETوجمعهما ثم القسمه على   IVRTو  IVCTبقياس 

 SV  .0% و  EFمقارنة مع  (0.0.±0.6.(هي)القيمة الطبيعية  %28نسبه غير طبيعية لقريبا  MPIاظهر  :النتائج

ولكن العاقة كانت موجبه مع كللة البطين  SV و  EFو  MPIت الدراسة العاقة السلبية بين اظهر على اللوالي. %6.08و

 . LVETو  IVCT) ،IVRTو EFالايسر ومؤشره .كانت العاقة سلبية بين 

الكاسيكية  صدى القلب  مؤشرات على اسلختدامقوى الا السريرية ميزةاللديه  أداء القلب للقييم  MPIاسلختدام  :الاستنتاج

 .الأخترى

Abstract: 

Back ground: The myocardial performance (MPI) is a combined index of systolic and 

diastolic dysfunction and has been shown to be a predictor of cardiovascular outcome in heart 

diseases. 

Aim : Evaluate the role of MPI in assessment of heart failure in comparison with other 

echocardiographic parameters. Methods : By M-mode echocardiography, measurement of 

ejection fraction (EF) and  stroke volume (SV) had been done, then measurement of left 

ventricular mass (LVM ) by measurement of left ventricular internal dimension in diastole 

(LVIDd) and systole (LVIDs), posterior wall thickness in diastole (PWTd), and 

interventricular septal thickness in diastole (IVSd). Left ventricular mass (LVM) was 

calculated from the measurements of the left ventricle (LV) using the equation: LVM (g) = 

0.81 [1.04 (interventricular septal thickness + posterior wall thickness + LV end-diastolic 

internal dimension)3 – (LV end-diastolic internal dimension)3] + 0.6. Left ventricular mass 

index calculated by dividing LVM on body surface area. Measurement of MPI by the apical 

five-chamber view with Doppler study . the sum of the isovolumic relaxation time (IVRT) 

and isovolumic contraction time (IVCT) divided by the left ventricular ejection time (LVET) 

obtained from the left ventricular inflow and outflow. Results: The percentage of abnormal 

MPI in this study is about 82% (normal value is 0.39±0.05) in comparison to EF and SV 
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which are 39% and 54.2% respectively. MPI showed weak but negative correlation with EF 

and SV ( r = -0.163,          -0.044) respectively, and positive correlation with LVM and LVMI 

(r = 0.416 , 0.413) respectively. EF showed negative correlation with LVET, IVCT and 

IVRT( r = -0.03 , -0.028 , -0.25 ) respectively . Conclusion  : Use of MPI for assessing 

cardiac performance has a potential clinical advantage over the use of other classical 

echocardiographic indices. 

 Key words : MPI , LVM , LVMI .   

Introduction: Congestive heart failure 

(CHF) is a major cause of morbidity and 

mortality (1).There are many limitations to 

the use 

of classical echocardiograph indices for the 

estimation of systolic and 

diastolic left ventricular (LV) function. The 

ejection fraction (EF, an index of systolic 

function) and LV volumes are subject to 

large errors when the ellipsoid shape of the 

heart becomes spherical. Age, rhythm and 

conduction disturbances, and changes in 

loading all affect the Doppler signal of 

transmitral flow, which is the most 

commonly used method for studying 

diastolic function (2). Previous studies have 

demonstrated that patients with heart failure 

may have gone through a phase of 

asymptomatic left ventricular (LV) 

dysfunction, where objective LV 

measurements reveal impairment of cardiac 

contractility but overt heart failure is not 

present (3-6). 

The Doppler-derived myocardial 

performance index (MPI, also denoted the 

TEI-Doppler index), a fairly new index of 

combined systolic and diastolic function, is 

defined as the sum of isovolumic contraction 

time and isovolumic relaxation time divided 

by the ejection time (7). MPI has previously 

been shown to be a sensitive indicator for 

symptomatic heart failure in a cross-sectional 

study(8). but whether MPI predicts future 

development of heart failure independently 

of other echocardiographic measurements is 

still to be examined (9). 

The index is simple, noninvasive, easy to 

estimate and reproducible (10-12). The mean 

normal value of the Tei index is 0.39± 0.05 

for the left ventricle (10). 

 Aim of this study is to evaluated the 

applicability and usefulness of  MPI in 

predicting the development of heart failure in 

comparison with other  cardiac  indices.  

Methods: Forty-six patients (30 male and 16 

female; mean age ± SD, 52 ± 15.1 years; 

range, 35–67 years) in echocardiograph out 

patients  of Shaheed AL-Muhrab Center for 

cardiac catheterization in Babylon Province,  

between December 2014 and July 2015 were 

enrolled for this cross sectional study. 

Inclusion criteria include diabetic and 

hypertension patients with no sign or 

symptom of heart failure, other exclusion 

criteria patients with myocardial infarction or 

heart block.  Of these, 27 patients had 

hypertension, and 19 had diabetes mellitus. 

Two-dimensional (2D) echocardiography and 

Doppler examination was performed with a 

2.5 MHz transducer (Sonos 1500, Hewlett 

Packard Andover, MA, USA). All 

examinations were performed with the 

subjects in the standard left lateral position. 

An experienced physician (B.A.) did both the 

examination and the reading of the images. 
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LV dimensions were measured with M-

mode. The measurements included LV 

diameter in end-diastole and end-systole. LV 

volumes were calculated according to the 

Teichholz M-mode formula 

volume=7D3/(2.4+D), D=diameter(13-14), 

and from that, ejection fraction was 

calculated (LV end-diastolic volume−LV 

end-systolic volume)/LV end-diastolic 

volume. By M-Mode measurement of stroke 

volume was done also by measuring LVIDd 

and LVIDs. 

 LVM measurement : LVM was determined 

by using the M-mode formula of Troy 

according to the recommendations by the 

American Society of Echocardiography 

(ASE)(15). They included left ventricular 

internal dimension in diastole (LVIDd) and 

systole (LVIDs), posterior wall thickness in 

diastole (PWTd), and interventricular septal 

thickness in diastole (IVSd). Left ventricular 

mass (LVM) was calculated from the 

measurements of the left ventricle (LV) using 

the equation: 

LVM (g) = 0.81 [1.04 ( interventricular 

septal thickness + posterior wall thickness + 

LV end-diastolic internal dimension)3 – (LV 

end-diastolic internal dimension)3] + 

0.6.(16). 

LV mass was divided with body surface area 

giving the LV mass index. 

The Tei index reflects both systolic and 

diastolic function. It is defined as the sum of 

the isovolumic relaxation time and 

isovolumic contraction time divided by the 

ejection time obtained from the left 

ventricular inflow and outflow (17) . The 

isovolumic relaxation time was determined 

from the apical five-chamber view as the 

time from the end of left ventricular ejection 

to the beginning of the early mitral inflow 

(E) wave. Isovolumic contraction time was 

defined as the time from the peak of the R 

wave or the end of the late atrial filling (A) 

wave to the beginning of left ventricular 

ejection (18) . 

Statistical analysis : Descriptive statistics (the 

mean values, standard deviations, and 

percentages) were used to describe the 

quantitative  study variables. Pearson 

Correlation study was used to assess the 

correlation  between parameters measured in 

the study. P value <0.05 was considered 

statistically significant. 

Results: Echocardiographic  parameters that 

were measured in this study were expressed 

as mean ±SD in table-1. 

Table-1 Echocardiographic hemodynamic parameters  :  

Parameter Mean ±SD 

IVCT(sec) 0.075±0.03 

IVRT(sec) 0.099±0.032 

LVET (sec) 0.278±0.038 

MPI 0.629±0.174 

EF 54.086±12.06 

SV(ml/beat) 68.58±20.13 

LVM (g) 192.29±96.71 

LVMI(g/m2 ) 105.57±0.167 

IVCT: Isovolumetric contraction time, IVRT: 

Isovolumetric relaxation time, LVET: Left 

ventricular ejection time, MPI: Myocardial 

performance index, EF: Ejection fraction, 

SV: Stroke volume, LVM: Left ventricular 

mass, LVMI: Left ventricular mass index. 

The percentage of abnormal MPI in this 

study is about 82% (normal value is 
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0.39±0.05) in comparison to EF and SV 

which are 39% and 54.2% 

respectively.Figure-1 

 

Figure-1:Percentage of abnormal values of echocardiographic-hemodynamic parameters in 

this study : MPI (myocardial performance index), EF (ejection fraction, and SV (stroke 

volume) . 

Correlation studies between MPI with EF and SV were made and showed weak correlation 

but it reflected a negative correlation (r= -0.163 , -0.044 respectively).Figure-2,3. 

 

Figure.2 Linear regression plot of Myocardial performance index(MPI) and ejection fraction 

(EF).  

 

82%

39%
54.20%

0%

20%

40%

60%

80%

100%

MPI EF SV

R² = 0.0268

0

10

20

30

40

50

60

70

80

0 0.2 0.4 0.6 0.8 1

Ejection 
fraction(EF)

Myocardial performance index (MPI)

y = -5.0742x + 71.782
R² = 0.0019

0

20

40

60

80

100

120

140

0 0.2 0.4 0.6 0.8 1

Stroke 
volume(SV)ml

/beat

Myocardial performing index (MPI)



 
 
 

50 
 

 

Figure.3 Linear regression plot of Myocardial performance index(MPI) and stroke 

volume(SV).  

Correlation study of MPI with LVM and LVMI showed positive correlation (r=0.416, r=0.413 

respectively).Figure.4,5 

 

Figure.4 Linear regression plot of Myocardial performance index(MPI) and left ventricular 

mass (g).  

 

Figure.5 Linear regression plot of Myocardial performance index(MPI) and left ventricular 

mass index (LVMI).  

Correlation studies of  EF with LVET, IVCT and IVRT were weak correlation  but they 

reflected  negative correlation ( r = -0.03, -0.028 and -0.25) respectively.Figure.6,7,8. 
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Figure.6 Linear regression plot of ejection fraction (EF) and left ventricular ejection time 

(LVET).  

 

Figure.7 Linear regression plot of ejection fraction (EF) and isovolumetric contraction time 

(IVCT).  

 

Figure.8 Linear regression plot of ejection fraction (EF) and isovolumetric relaxation time.  

Discussion : It is apparent from the present 

observation that MPI had the highest 

percentage of abnormal values (82%) in 

comparison of EF (39%) and SV 

(52.2%),MPI has previously been shown to 

be a sensitive indicator for symptomatic heart 

failure in a cross-sectional study (8).  MPI 

could provide prognostic information 

independently of other measurements of 

cardiac function and of traditional risk 
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factors for heart failure and this is in 

accordance with Johan et al (9). Because of 

the potent systolic parameters that contribute 

to the MPI , such as isovolumic contraction 

time (ICT) and ejection time (ET), the index 

detects with reliability current alterations of 

LV systolic function (19-22). Thus, the index 

maintains a strong inverse relation with 

ejection fraction (21). The higher the value of 

the index, the lower the ejection fraction and 

vice versa (23) , this is the same for stroke 

volume which reflects systolic function of 

the left ventricle. 

Negative correlation between EF and LVET 

is in accordance with Clifford et al studies. 

reflects the combined influence of the 

opposite relationship of each of the systolic 

intervals to the ejection fraction (24) and this 

is also for correlation of EF with IVCT . 

 The use of these conventional indices when 

left ventricular geometry is altered may be 

further error-prone . Ejection fraction and left 

ventricular volumes, as we mentioned 

previously , are prone to large errors when 

the ellipsoid shape of the heart is altered. 

 The MPI is not affected by these changes 

and is therefore more likely to be a better 

estimate of diastolic and systolic function in 

a large group of the population (18). 

Adeseye A Akintunde,et al (18) in 2011 

studied relationship between Tei index of 

myocardial performance and left ventricular 

geometry in Nigerians with systemic 

hypertension and found that among Nigerian 

hypertensive, LV systolic and diastolic 

functions (using the MPI ) were impaired in 

all subgroups of hypertensive patients 

according to their left ventricle geometry 

compared to the control group. This 

impairment was more advanced in patients 

with concentric and eccentric hypertrophy, so 

this goes with our finding of the positive 

correlation between MPI and LVM and 

LVMI . 

Conclusion : Use of the MPI for assessing 

cardiac performance has a potential clinical 

advantage over the use of other classical 

echocardiographic indices for estimating left 

ventricular diastolic and systolic function. 
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