
ORIGINAL RESEARCH PAPER

FUNCTIONAL ECHOCARDIOGRAPHY IN VERY PRETERM INFANTS: 
ESTABLISHING NORMATIVE PARAMETERS AND CLINICAL APPLICATIONS IN 

AN INDIAN NICU

Dr. Sehajdeep 
Singh Randhawa

DM Neonatology Resident, Mahatma Gandhi Hospital, Jaipur, India.

Dr Ankush 
Khanna

DM Neonatology Resident, Mahatma Gandhi Hospital, Jaipur, India.

Dr. Dhaarna 
Mutreja

MRCOG, Specialist Doctor at Aster Hospital, Dubai, UAE.

Dr. Kamal 
Khanna*

Senior Consultant at KD Hospital, Amritsar. *Corresponding Author

INTRODUCTION
Echocardiography has become an essential diagnostic tool in neonatal 
intensive care units (NICUs), particularly for very preterm infants who 
are at high risk for cardiovascular complications. Functional 
echocardiography (FnECHO) allows for real-time assessment of 
cardiac function and hemodynamic status, which is crucial in 

1,2,3managing very preterm infants (born before 32 weeks gestation).  
The application of FnECHO in this specic population in Indian 
NICUs has not been extensively studied. This study aims to assess the 
impact of FnECHO on clinical management specically for neonates 
born before 32 weeks gestation at a tertiary care center in India.

In India, there is limited published data regarding the normative values 
4,5and use of FnECHO in NICUs.  This study aims to investigate the 

various clinical indications for FnECHO, assess its impact on 
treatment decisions, and evaluate its role in managing very preterm 
neonates. Over a 9-month observational period, we focused on the use 
of FnECHO within our NICU to analyze its impact on patient 
management. By doing so, we aim to enhance understanding of 
FnECHO's contribution to neonatal care and its effectiveness in 
improving outcomes for this high-risk patient group

MATERIALS AND METHODS
This prospective study was carried out at NICU (Level III) of Mahatma 
Gandhi Medical College, Jaipur amongst 82 very preterm babies. The 
study was conducted from November 2023 to July 2024.

Functional echocardiography was done in very preterm babies born in 
Mahatma Gandhi Hospital during the study period. After each 
echocardiographic examination by an experienced neonatologist, the 
results were carefully reviewed and discussed in a multidisciplinary 
team meeting to determine the optimal treatment strategy and adjust 
patient management accordingly.

Inclusion Criteria
Ÿ The study included all preterm neonates born before 32 weeks of 

gestation who underwent functional neonatal echocardiography 
(FnECHO) during the 9-month study period.

Exclusion Criteria
Ÿ Neonates diagnosed with structural cardiac anomalies during 

antenatal or postnatal period.

Overview of Study Methodology and Procedures

1. Data Acquisition
o  Clinical documentation.Sources:
o  Information on gestational age, birth Variables Examined:

weight, delivery method, Apgar scores, ventilatory requirement, 
details of ECHO, clinical diagnoses, and management.

2. Echocardiographic Procedures
o Asepsis protocols of the NICU were followed strictly while 

performing functional echocardiography.
o Echocardiography was done in babies following standard 

guidelines.
3. Documentation and Data Analysis
o  Echocardiographic results were Documentation Process:

meticulously documented.
o  Clinical management was adjusted Management Adjustments:

based on the ndings from FnECHO when necessary.
o  The collected data were recorded in a Microsoft Data Analysis:

Excel spread sheet and analyzed using descriptive statistics.
4. Ethical Considerations
o  The research received formal approval from the Approval:

hospital's Ethics Committee.

RESULTS
Results are tabulated in the following tables.
Table 1: Normative Echocardiographic Parameters

Table 2: Distribution by Gestational Age and Birth Weight
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ABSTRACT
Background: Functional echocardiography (FnECHO) plays a crucial role in assessing cardiovascular status in very preterm infants, yet limited 
normative data is available from Indian NICU settings.  To evaluate the clinical application of FnECHO and establish normative  Objective:
echocardiography parameters in very preterm neonates in an Indian tertiary NICU.  A prospective observational study  Materials and Methods:
was conducted on 82 neonates <32 weeks gestation at Mahatma Gandhi Hospital, Jaipur, between November 2023 and July 2024. 
Echocardiography parameters, including tricuspid A-wave, TAPSE, RVOT, and LVOT outputs, were assessed. Clinical variables such as 
gestational age, birth weight, respiratory support requirement, and timing of scan were recorded.  Of the enrolled neonates, 74.4% were  Results:
between 28–32 weeks gestation. The mean TAPSE was 0.7 cm and LVOT output was 145 mL/kg/min. FnECHO scans performed within 24 hours 
inuenced management decisions in 47.5% of cases, especially regarding uid therapy and respiratory support.  FnECHO is a  Conclusion:
valuable, non-invasive tool guiding early clinical decisions in very preterm neonates. Dening normative parameters in the Indian population can 
optimize individualized care and improve outcomes.
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Parameters Value
Tricuspid Valve A-Wave (TVA) 46.1 cm/s
Tricuspid Valve E-Wave (TVE) 37.1 cm/s
E/A Ratio (Tricuspid Valve) 0.8
TAPSE 0.7 cm
RVOT 190 mL/kg/min
Mitral Valve A-Wave (MVA) 42.4 cm/s
Mitral Valve E-Wave (MVE) 32.3 cm/s
E/A Ratio (Mitral Valve) 0.76
LVOT 145 mL/kg/min

Category Number (%)
Gestational Age
< 28 weeks 21 (25.6%)
28-32 weeks 61 (74.4%)
Birth Weight
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Table 3: Distribution of Respiratory Support

Table 4: Timing of First Echocardiographic Scan

DISCUSSION
Our study investigates the crucial role of functional echocardiography 
(FnECHO) in the management of very preterm infants within a level 3 
NICU setting. By focusing on normative echocardiographic 
parameters specic to very preterm babies in an Indian context, our 
research provides essential insights that support the frequent and 
necessary use of echocardiography in this vulnerable population. The 
ndings of our study offer precise and relevant data that can enhance 
clinical decision-making and care strategies in similar settings.

Impact of Gestation, Birth Weight and Sex
The study population included 82 preterm infants, with a slight male 
predominance (54.8%) compared to females (45.2%). The distribution 
according to gestational age showed that 25.6% of the infants were 
born before 28 weeks, while 74.4% were between 28 and 32 weeks of 
gestation. Birth weight was another critical factor, with 24.3% of 
infants weighing less than 1 kg, 47.5% between 1 and 1.5 kg, and 

6,728.2% over 1.5 kg.

These factors signicantly inuence echocardiographic parameters. 
For instance, lower gestational age and birth weight are associated 
with increased risks of PDA and compromised cardiac function, 

8,9necessitating more frequent echocardiographic assessments.

Timing of Echocardiography
The timing of the rst echocardiographic assessment is critical in the 
management of preterm infants. In our study, 47.5% of the 
echocardiograms were performed within 24 hours of hospitalization. 
Early echocardiographic evaluation is vital in identifying and 
managing conditions such as PDA and hemodynamic instability, 

10,11which can have signicant clinical implications if left untreated.

The ndings from early echocardiograms often guide the initial 
treatment strategy, including decisions about uid management, 

12,13inotropes, and the need for surgical intervention.

Distribution According to Respiratory Support
Respiratory support is a common requirement in preterm infants, with 
varying degrees of dependency observed in the study population. Of 
the 82 infants, 30.4% required no respiratory support, while 8.5% were 
on heated humidied high-ow nasal cannula (HHHFNC), 37.8% on 
non-invasive positive pressure ventilation (NIPPV), and 23.3% on 
synchronized intermittent mandatory ventilation plus pressure support 
ventilation (SIMV/PSV). The need for respiratory support is often 

14,15linked to the underlying cardiac function, as assessed by FnECHO.

Infants on higher levels of respiratory support typically exhibit greater 
hemodynamic instability, highlighting the importance of early and 
accurate echocardiographic assessment. The pressure exerted by 
mechanical ventilation can affect venous return and right ventricular 
function, altering echocardiographic measurements such as TAPSE 

16,17and RVOT ow.

Normative Data for Very Preterm Babies
In the current study, the normative data for tricuspid valve assessment 
in very preterm infants showed a tricuspid valve A-wave (TVA) 
velocity of 46.1 cm/s and a tricuspid valve E-wave (TVE) velocity of 
37.1 cm/s, with an E/A ratio of 0.8. These values reect the diastolic 
function of the RV and are consistent with previous studies that 

indicate the importance of RV function in the overall hemodynamic 
18,19stability of preterm infants.

Additionally, the tricuspid annular plane systolic excursion (TAPSE) 
value of 0.7 is within the expected range for this population, further 
validating the use of FnECHO in assessing RV systolic function. For 
the left ventricle, the mitral valve A-wave (MVA) velocity was found 
to be 42.4 cm/s, with a mitral valve E-wave (MVE) velocity of 32.3 
cm/s, resulting in an E/A ratio of 0.76. These ndings are crucial as 
they provide a reference for assessing LV diastolic function, which is 
often compromised in preterm infants due to the immaturity of the 

20myocardium.

FnECHO plays a vital role in the care of preterm infants in the NICU. 
Understanding the normative data for echocardiographic parameters 
such as TVA, TVE, E/A ratio, TAPSE, RVOT, MVA, MVE, and LVOT 
in preterm infants is essential for accurate diagnosis and effective 
management. As the use of FnECHO continues to grow, further 
research in level 3 NICUs in North India is needed to rene these 
normative values and to expand their application in clinical practice.

CONCLUSION
FnECHO is an indispensable tool in the management of preterm 
infants, offering  real-time insights into cardiac function and guiding 
therapeutic interventions. The normative data in Indian population is 
presented for tricuspid and mitral valve function, as well as LV and RV 
outputs, which provide essential benchmarks for clinicians. Inuence 
of gestation, birth weight, and sex on these parameters underscores the 
need for individualized assessment and management strategies. 
Furthermore, distribution of respiratory support and the timing of the 
rst echocardiographic scan highlight the critical role of early 
FnECHO in optimizing outcomes for preterm infants. Our study 
emphasizes importance of integrating FnECHO into routine neonatal 
care, supported by continuous collaboration between neonatologists 
and pediatric cardiologists to ensure accurate diagnosis and effective 
management. 

LIMITATIONS
It was conducted at a single tertiary care NICU in India, limiting the 
generalizability of the ndings to other settings. Second, the sample 
size is small and may not fully represent the variability among very 
preterm infants, necessitating larger, multi-center studies for broader 
applicability. Third, variability in echocardiographic techniques and 
operator expertise could affect measurement consistency, emphasizing 
the need for standardized practices. Finally, the study provides a 
snapshot of echocardiographic parameters at one time point, without 
assessing understand how cardiac function evolves during NICU 
admission.
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< 1 kg 20 (24.3%)
1-1.5 kg 39 (47.5%)
> 1.5 kg 23 (28.2%)

Respiratory Support Number (%)
No Support 25 (30.4%)
HHHFNC (Heated Humidied High-Flow Nasal 
Cannula)

7 (8.5%)

NIPPV (Non-Invasive Positive Pressure Ventilation) 31 (37.8%)
SIMV/PSV (Synchronized Intermittent Mandatory 
Ventilation/Pressure Support Ventilation)

19 (23.3%)

Timing of Echo Number (%)
Within 24 hours 49 (47.5%)
13 to 24 hours 22 (26%)
25 to 48 hours 13 (18.7%)
> 49 hours 8 (9.1%)
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