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Abstract Cardiovascular compromise is a common complication of neonatal respiratory distress

and perinatal asphyxia. Tei index is a Doppler-derived index for the assessment of overall left ven-

tricular function that combines systolic and diastolic time intervals.

Aim: Assess the role of MPI versus cardiac troponin I as early indicator of hypoxic cardiac damage

in neonates with respiratory distress or perinatal asphyxia. The present work was conducted on

forty neonates, 15 with neonatal respiratory distress (group I), 15 with perinatal asphyxia (group

II), and 10 apparently healthy neonates as a control (group III). All have: Detailed history-thor-

ough clinical examination-Plain X-ray-ECG-Two dimensional, M-mode and Doppler echocardio-

graphic examination with the measurement of both myocardial performance index (MPI) of the

right and left ventricle-Serum cardiac troponin I.

Results: There was statistically significant increase in serum cardiac troponin I in groups I and II

than group III. Left and right ventricular myocardial performance index (MPI) were increased in

group I and II than the control group. No correlation between Tei index and each of postnatal

age, apgar score at 5-min, heart rate, serum cardiac troponin I, ejection fraction and fractional

shortening, but there was direct relationship between MPI and LVEDD and inverse relationship

between MPI and each of EF% and FS%. But there was significant correlation between L.V.

MPI and gestational age.

Conclusion: Tei index was higher in neonates with respiratory distress and neonates with perinatal

asphyxia than in normal neonates despite normal or even increased ejection fraction which indicates

that these patients may have subclinical ventricular dysfunction which should be followed up care-

fully.
ª 2014 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Cardiology.

1. Introduction

Respiratory distress is a common emergency responsible for
30–40% of admission in the neonatal period. The clinical

presentation of neonatal respiratory distress includes apnea,
cyanosis, grunting, inspiratory stridor, nasal flaring, poor feed-
ing and tachypnea (respiratory rate more than 60 beats per
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minute). There may be also retractions in the intercostals,
subcostal, or suprasternal spaces. Most cases of neonatal
respiratory distress are caused by transient tachypnea of

newborn, respiratory distress syndrome, or meconium aspira-
tion syndrome, but other various cases are possible.1 (see
Tables 1–5)

Perinatal asphyxia is a common cause of neonatal morbid-

ity and mortality. Perinatal asphyxia can be defined as the im-

paired respiratory gas exchange accompanied by development

of acidosis. The incidence of perinatal asphyxia varies from 1

to 8 per 1.000 live birth.2 Among the indicators of perinatal as-

phyxia commonly used to diagnose this condition are neonatal

respiratory distress, delayed onset of spontaneous respiration,

low apgar score (<6 at 5 min), need for resuscitation and/or

ventilation and metabolic acidosis (cord blood PH < 7.0 or

7.0 and base deficit >12 mmoL/L). Post natal indicators

include neonatal encephalopathy, multi organ failure and

abnormal findings on brain imaging.3

Cardiovascular compromise is a common complication of

neonatal respiratory distress and perinatal asphyxia. This

reduced cardiovascular reserve may present clinically with

hypotension, which is associated with increased mortality

and adverse neurological outcome.4

To evaluate cardiac involvement in neonates with respira-
tory distress, ECG and Echocardiography recording were
performed and cardiac enzymes were determined. These data

were related to clinical presentation and patients’ outcome.5

Recently the myocardial performance index (MPI) or Tei

index has been proposed to be useful indicator of cardiac

involvement in neonates with respiratory distress and perinatal

asphyxia, as it is useful in the evaluation of both systolic and

diastolic function of left ventricle in combination, and it

provides an objective assessment of persistent pulmonary

hypertension of newborn with perinatal asphyxia.6 Tei index

is a simple Doppler-derived index, can be easily obtained as

non-invasive technique with good diagnostic value of cardiac

injury in neonates suffering from perinatal asphyxia.7

1.1. Aim of the work

To evaluate the role of Doppler-derived index combining both

systolic and diastolic performance (Tei index) versus cardiac

troponin I in the assessment of ischemic cardiac injury in

neonates suffering from respiratory distress and perinatal

asphyxia.

2. Patients and methods

This study was performed on forty neonates, 22 males and 18
females, their gestational age ranges from 28 to 36 weeks and
their post natal age ranges from 1 to 7 days in the neonatal

intensive care unit of Menoufyia University Hospital in the
period from October 2010–2011. The study included neonates
with neonatal respiratory distress and perinatal asphyxia with

post natal age ranging from 1–7 days with exclusion of
neonates with congenital heart diseases, neonates with inborn
errors of metabolism and neonates with sepsis. They were clas-

sified into three groups: Group I: Fifteen neonates with respi-
ratory distress (8 males and 7 females), with mean gestational

age 33 weeks and mean post natal age 5 days (Apgar score at
5 min ranging between 7 and 9 and PH between 7.2 and 7.3).

Group II: Fifteen neonates with severe asphyxia, with mean

gestational age 32 weeks and mean post natal age 3 days (Ap-

gar score at 5 min < 7, and PH< 7.2). Group III (control

group): Ten apparently healthy neonates without asphyxia (5

males and 5 females), with mean gestational age 36 weeks

and mean post natal age 4 days (Apgar score at 5 min > 9

and PH> 7.3).

All neonates in the study were subjected to the following:

Detailed perinatal history: Maternal diseases and drug intake,

high risk pregnancy, fetal presentation, mode of delivery, risk

factors of prematurety, labor (prolonged, obstructed, abnor-

mal presentation), presence of meconium, antenatal ultra-

sound and risk factors of infection. – Full clinical examination

including:Gestational age in weeks, Post natal age in days. Apgar

score at 1 min and at 5 min, anthropometric measures performed

on percentile charts, general examination, cardiac examination,

chest examination, abdominal examination and neurological

examination, and mean arterial blood pressure. – Laboratory

investigations include: Complete blood count (CBC) by colter

apparatus, c-reactive protein, arterial blood gases, serum lactate

dehydrogenase, serum creatine kinase MB and serum cardiac tro-

ponin I. – Radiological investigation include: Echocardiogram

using TOSHIBA (SSH140) echo Doppler apparatus and Acuson

XP-128 phased array system equipped with a 2.0, 2.5, 3.5 and

5 MHz

Routinely the examination consisted of M-mode and two-
dimensional echocardiography, pulsed and continuous wave
Doppler and color flow mapping.

¤ Left ventricular measurements were obtained at end-systole
and end diastole according to the recommendation of the
American society of echocardiography.

¤ Left ventricular end-systolic and end-diastolic diameters
and volumes (LVESD, LVESV, LVEDD, and LVEDV)
were computed using the Simpson rule.

¤ Left ventricular ejection fraction was calculated as: %

EF= (EDV–ESV)/EDV.
¤ Left ventricular fractional shortening was calculated as: %

FS= (EDD–BSD)/EDD.
¤ Peak velocities of early (E) and late (A) filling were

derived from atrioventricular valve inflow velocity pro-

files. The ratio of early to late peak velocities (E/A) was
calculated.

¤ Deceleration time (DT) was measured as the time from
peak b velocity to the intercept of the deceleration of flow

with the baseline.

2.1. Measurement of myocardial performance index

Doppler time intervals were measured from the atrioventric-
ular valve inflow and ventricular outflow tracings.8 The inter-

val ‘‘a’’ from cessation to the onset of atrioventricular valve
inflow is equal to the sum of isovolumic contraction time
(ICT), ejection time (ET), and isovolumic relaxation time

(IRT). The interval ‘‘b’’ which equals the ejection time is de-
rived from the duration of ventricular outflow Doppler veloc-
ity profile. MPI was calculated as: (a�b)/b which equals
(ICT–IRT)/ET.
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