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Why should be to perform and interpret neonatal echocardiography?

Screening Echo versus Functional Echo



Requesting newborn cardiac evaluation
commonly to rule out structural abnormality(Screening Echo)

 1)Prenatal diagnosis of fetal heart disease or fetal anomaly of other organ systems

 2) Heart murmur

 3) Abnormal heart rate and rhythm

 4) Cyanosis

 5) Signs of poor perfusion

 6) Mechanical ventilation depending (Heart Failure ,Pulmonary Hypertension,Pericardial Effusion )

 7) Respiratory distress of uncertain etiology

 8) Poor feeding

 9) Genetic or syndromic features(50% risk for CHD in Down syndrome )

 10) Abnormality of other organ systems with possible associated cardiac defect

 11)GDM(25% risk of CHD)

 12) Prematurity(increased risks of persistent  PDA,Transient Arrhythmias ,Asphixic cardiomyopathy)

 13)Cardiac anomaly in previous pregnancy

 14) IUGR% 



Targeted Neonatal Echocardiography (TNE) OR Functional echocardiography (fn ECHO)

is performed to evaluate :

 Objective evaluation of cardiac function and output

 Identify whether PDA is haemodynamically significant or not

 Allow evaluation of therapeutic interventions 

 Improvement of outcomes of infants with severe cardiac malformations 

 Helps in more specific family counselling 

 Timely referral of neonate with CHD to tertiary cardiac care centers 



Components of Functional echocardiography

• Left ventricular function 

• Right ventricular function 

• Ductal shunting 

• Atrial shunting 

• Pulmonary artery pressure

• Measurement of blood flow and cardiac output 

• Superior vena cava flow



Why should be to perform fn ECHO

Functional echocardiography combined with clinical parameters may 

Identify neonates who truly have impaired end-organ perfusion 
And

Allow targeted therapy



Functional echocardiography (fn ECHO)
indicate in New Born when they are Suspected to have 

 Patent ductus artenosus (PDA)

 Cyanosis 

 Persistent pulmonary hypertension 

 The infant with heart failure ,Hypotension or shock 

 Newborn with new heart murmur 

 Central line placement

 Suspected effusion

 Suspected thrombosis

 Perinatal Asphyxia



Ductal shunting

The dominant direction of ductal shunting in the early postnatal period is left to right results in 

consequences such as :

 Reduced systemic blood flow and blood pressure 

 Increased ventilatory requirements

 Pulmonary hemorrhagic edema

These hemodynamic effects may paradoxically be more important in the early hours after birth 

rather than later in the clinical course(indirect support to the early/prophylactic therapy of the PDA) 

so we need the parameters 



Evaluation of PDA 

Haemodynamically Significant PDA (hs PDA)

1. Ductal diameter is probably the most important parameter to determine the 

degree of ductal shunting. 

2. Maximum L to R flow velocity and flow pattern in LPA (continuous, pulsatile, 

bidirectional) 

3. R->L shunt(the amount of time of the cardiac cycle blood flows right to left)

4. The ratio between the dimensions of the left atrium and the aorta (LA/Ao ratio) 

>1.5 

5. Diastolic flow velocity in Left pulmonary artery > 0. 2m/sec 

6. Measuring the flow pattern in the descending Aorta (DAo) and the cerebral arteries

7. ( Diastolic flow in ascending of descending aorta suggestive of steal phenomenon)

8. Left side heart volume over load : Mitral regurgitation.



PDA Characters in relation to hemodynamic



Atrial shunt

The pattern of flow should be classified as:

 left to right  (increases right ventricular outp

 Bidirectional

 right to left   (Upto 30% right to left shunting is normal in newborn )

Persistant R to L shunt with reduce LA/ AO ratio suggest Presistant pulmonary arterial hypertension 



How we assess tissue perfusion in neonate ?

Usually Heart rate ,Blood pressure monitoring and Capillary refill time are used to assess tissue perfusion 

But these  are problematic especially in the very preterm neonate during the first few postnatal days, 

when complex hemodynamic changes occur during the transition to postnatal life



Hypotensive neonate 
Blood pressure and Systemic Blood Flow (SBF) do not enjoy a direct relationship in the newborn.

Often, babies have low SBF with normal blood pressure and vice versa. 

Why?

The hypotension has varied etiology in the neonate such as:

Poor myocardial function as the result of asphyxia

Pathological vasodilation in septic shock or asphyxia

Hypovolemia with cardiac under filling caused by fluid or blood loss



Hypotensive neonate & Fn Echo

The hypotension etiology in the neonate :

Poor myocardial function as the result of asphyxia, Pathological vasodilation in septic shock or asphyxi,Hypovolemia with cardiac under filling caused by fluid or blood loss 

Echocardiography differentiates between these situations by:

 measurement of cardiac output

 assessment of cardiac filling

 myocardial function 

 exclusion of pericardial effusion tamponade (an extravasation of a central line)



Estimation of Preload

 A normally filled IVC will have some 

pulsation with the cardiac cycle and 

respiratory motion.

 The measurement of IVC diameter is 

taken 1 cm caudal to the confluence of 

the hepatic veins. 

 Measurement near the IVC-RA junction 

may be in-accurate due to 

diaphragmatic contraction in 

spontaneously ventilating patients



Estimation of Preload

Change in IVC diameter 

 using the decrease in diameter during normal inspiration (termed collapsibility index)

 using the increase in diameter during positive pressure ventilation (termed distensibility index) 

 A collapsing IVC during inspiration in spontaneously ventilating patients, or a distending IVC during 
inspiration in mechanically ventilated patients is thought to predict fluid responsiveness.

Criteria for a positive test 

 for mechanically ventilated : distention of the IVC >12%–18% 

 for spontaneously ventilating patients:distention of the IVC >40%–50% 

considered predictive of fluid responsiveness



Superior vena cava flow 

Systemic Blood Flow (SBF)

 The superior vena cava drain blood from the arms, head, and brain. 

Approximately 80% of this blood is estimated to be returning from the brain 

in infants. Therefore, the measurement of SVC blood flow is potentially a 

marker of cerebral blood flow.

 A significant number of preterm babies develop low systemic blood flow 

during the first day of life which may not be accompanied by hypotension 

,probably due to abnormal regulation of vascular tone.

 This low SBF has been associated with both long and short term adverse 

outcomes.

 SBF in neonates is better measured by superior vena caval flow and not by 

cardiac output. 



Superior vena cava flow

 Low SVC flow may result from an immature myocardium struggling to 

adapt to increased extra-uterine vascular resistances.

 Critically low flow occurs when this is compounded with high mean 

airway pressure and large ductal shunts out of the systemic 

circulation.

 Late IVH is strongly associated with these low flow states and occurs 

as perfusion improves



Persistent Pulmonary Hypertension of 

Newborn 

 Echocardiography is not only diagnostic of PPHN but also helps in monitoring 

changes over time and responses to treatment 

Pulmonary artery pressure is assessed using three methods:

 1. Pulmonary artery Doppler acceleration time 

 2. Ductal shunt velocities 

 3. Tricuspid incompetence (TI) velocities. 

 4. Interventricular septal shape

 5.Direction of Doppler flow across a PFO and PDA



placement of Catheters

 Appropriate placement of PICC line

 Identification of complications

1. thrombosis

2. abnormal position

3. line fracture

4. embolization

5. vessel occlusion

6. effusions 


