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Doppler-derived myocardial performance index in healthy

children
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Abstract: The myocardial performance index (MPI) is a simple quantitative, non-geometric index of ventricular
function and is readily applicable for evaluation of the right and left ventricle function. The aim of the study was
to assess normal MPI values in healthy children. We studied 38 healthy children from 3 to 18 years of age. The
normal values of both, the left ventricular and right ventricular MPI were 0,32 + 0,07 and 0,27 + 0,09, respec-
tively. Measurement of the MPI is non-invasive and easily obtainable and does not prolong the time required
for examination. It is independent from ventricular geometry, blood pressure, heart rate and it appears to be
of great prognostic value in many different clinical settings (Tab. 2, Fig. 1, Ref. 14). Full Text in free PDF

www.bmyj.sk.
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The development of 2-dimensional (2-D) echocardiography
has raised new expectations and hopes for improving the accu-
racy of echocardiography in quantitating left ventricular (LV)
function. The myocardial function is determined by preload,
afterload, contractility, heart rate and rhytm. The myocardial per-
formance index (MPI) is a simple quantitative, non geometric in-
dex of ventricular function and is readily applicable for evalua-
tion of the right and left ventricle functions (1, 2). The aim of the
study was to assess the normal MPI values in healthy children.

Methods

We studied 38 healthy children from 3 to 18 years of age.
The study has been approved by the Ethical Commitee of the
Martin Faculty Hospital. The inclusion criteria were as follows:
no presence of structural cardiovascular diseases, weight appro-
priate for age and height, no presence of somatic or mental dis-
orders. The measurements were done using the GE Vingmed
(System five performance) Doppler pulsed echocardiograph. The
MPI (Tei index) is calculated from a ratio of time intervals (a-b/b)
derived with the aid of pulsed Doppler echocardiography (Fig. 1).
Locating the sample volume at the tips of the mitral valve leaflets,
in the apical 4-chamber view, enables the measurement of @, which
is the time interval between the end and the start of transmitral
flow. The sample volume is then relocated to the left ventricular
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Fig. 1. The MPI index (ICT+IRT/ET) is derived as (a - b/ b). ICT =
isovolumic contraction time, IRT = isovolumic relaxation time, ET
= ejection time.

(LV) outflow tract, just below the aortic valve (apical 5-chamber
view) for the measurement of b, the LV ejection time. The interval
a includes the isovolumic contraction time (IVCT), the ejection
time (ET) and the isovolumic relaxation time (IVRT), and MPI
may also be expressed by the formula IVCT+IVRT/ET (1). The
results were expressed as mean and standard deviation.

Results

In our study the normal values of both, the left ventricular
(LV) and right ventricular (RV) MPI were 0.32 + 0.07 and 0.27 +
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Tab. 1. Echocardiographic measurements.

Measurement Mean + SD
EDV [ml] 64.3£33.2
ESV [ml] 25.1£1.2
SV [ml] 40.84+30.8
LVIDs [cm] 2.5+0.7
LVIDd [cm] 3.8+0.9
RV MPI 0.27+0.09
LV MPI 0.32+0.07

SD = Standard deviation, EDV = End diastolic volume, ESV = End systolic vol-
ume, LVIDs = Left ventricular internal diameter systolic, LVIDd = left ventricular
internal diameter diastolic, RV MPI = Right ventricular myocardial performance
index, LV MPI = Left ventricular myocardial performance index

Tab. 2. Comparison of MPI in a healthy children.

Study Number of RV MPI LV MPI
Patients

Kim WH et al (10) 26 - 0.38+0.04
Eidem BW et al (11) 152 - 0.35+0.03
Djuradin K et al (5) 75 - 0.37+0.05
Wiliams RV et al (12) 30 - 0.32+0.1
Bruch C et al (13) 35 - 0.39+0.31
Ishi M et al (14) 150 0.28+0.04 -

Tei C et al (4) 37 0.24+0.04 -
Borzonee M et al (8) 108 0.25+0.09 0.36+0.11
Jurko Jr et al 38 0.27+0.09 0.32+0.07

RV MPI = Right ventricular mocardial performance index, LV MPI = Left ven-
tricular myocardial performance index

0.09 respectively. Echocardiographic data are summarized in
Table 1.

Discussion

We determined normal values for left ventricular and right
ventricular MPI in healthy children from 3 to 18 years of age
(Tab. 1). There was only one previous study that assessed both,
LV and RV myocardial preformance indexes in the same group
of children. Our values are consistent with those found in other
studies (Tab. 2).

There are many limitations in using the classical
echocardiographic indexes for the estimation of systolic and di-
astolic LV function (1).

MPI was published for the first time in 1995 as an evalua-
tion of left ventricular systolic and diastolic function in combi-
nation (2). It has proven to be a reliable method for the evalua-
tion of LV systolic and diastolic performance, with clear advan-
tages over older indexes and prognostic values in many kind of
heart diseases (1).

MPI measures the ratio of isovolumic time intervals to ven-
tricular ejection time. It is a simple quantitative non geometric
index of ventricular function (3). Since the results obtained from
the Tei-index (MPI) correspond to those of invasive methods, it
may be preferable over the available invasive techniques (4).
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MPI for children < 3 years is significantly bigger (0.40 +
0.09) than for those aged between 3 nad 18 (0.33 + 0.22). The
age-dependent changes in the index may reflect changes during
the maturation of the myocardial characteristics of the LV in
neonates and children (1).

In patients with dilated cardiomyopathy, the MPI was found
to reflect the severity of LV dysfunction and has proven to be
an independent prognostic factor for mortality, similar to the
ejection fraction (5). It seems, that MPI might be a useful prog-
nostic factor for cardiac rejection in post-transplant pediatric
patients (6).

In patients with an acute myocardial infarction, the MPI was
found to be significantly higher, than in healthy controls (0.705
+0.023 versus 0.455 £ 0.023). The MPI showed significant pre-
dictive value in relation to the severity of coronary artery dis-
ease (7).

No significant differences in the left and right MPI have been
seen between patients with left-to-right shunt lesions and con-
trol subjects. MPI is a quantitative measure of ventricular func-
tion that appears to be relatively independent of changes in
preload (3).

Our study presents LV and RV MPI in healthy children. The
MPI (Tei-index) is a simple, sensitive and accurate tool for the
quantitative assessment of functions of the RV and LV. Mea-
surement of the MPI is non-invasive and easily obtainable and it
does not significantly prolong the time required for examina-
tion. It is independent from ventricular geometry, blood pres-
sure, heart rate and it appears to be of great prognostic value in
many different clinical settings (1). It could be considered as an
important measurement in a comprehensive hemodynamic study,
especially in patients with abnormal ventricular geometry (8, 9).
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