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Overview
• Role of POCUS: Cardiac Assessment 

• How do you scan the heart? 

• Approach the child with three questions: 

1. Does the child need volume? 

2. Does the child need an inotrope or vasopressor? 

3. Is there a pericardial effusion/tamponade? 

• Questions & Discussions



Role of POCUS: Cardiac 
Assessment



Indications of POCCUS
• Assess volume status 

• Assess cardiac contractility 

• Assess cardiac output  

• Assess pulmonary pressures 

• Assess for pericardial effusions 

• Guide pericardiocentesis 

• Monitor treatment strategies

Critical care cardiac 
US is very different to 

echocardiography; 
structural heart 

disease is out of the 
remit of POCUS



How do I Scan the Heart?



Echo Windows









Key Terminology



Key Terminology: Sweep



Echo 
Anatomy



Echo Anatomy: Subcostal



Echo Anatomy: Apical



Echo Anatomy: 
Parasternal Long Axis



Echo Anatomy:
Parasternal Short Axis



Does the Child Need 
Volume?



Hypovolaemia
• Ultrasound evidence of intravascular hypovolaemia 

include: 

• Under filling of the ventricles 

• Meeting of the papillary muscles 

• Variation in IVC size with respiratory effort 

✦ IVC collapsibility -> Spontaneous breathing 

✦ IVC Distention common in mechanically ventilated



Hypovolaemia & IVC







Recognition of a 
volume loaded 
heart is easier 
than an under 

filled heart









Re-Assess After Volume
• Can be used in real time to assess impact 

• Aim to prevent excessive volume therapy  

• Adult data supports ‘Passive Leg Raise’ as a 
technique to assess likelihood of fluid 
responsiveness 

• Need to apply to clinical features as well 

• Include pulmonary ultrasound - ?B lines







Does the Child Need an 
Inotrope or Vasopressor?



Assessment of Heart on POCUS

Ensure the heart is well filled

Assess the Ventricular Function

Normal or 
Hyperdynamic 

Ventricular Function

Vasopressor

Reduced LV Function

Inotrope



Assessment of LV Function
• Can be carried out in any view 

• ‘Visual assessment’ 

✤ Do the ventricular walls move together during systole? (Also, 
radius change in short axis view) 

✤ Does the LV cavity empty during systole? 

✤ Does the myocardium thicken during systole? 

✤ What is the LV shape? 

• Measurements 

✴ FS, EF, Simpsons

















Assessment of LV Output



Assessment of LV Output



Assessment of RV Function
• Much harder to assess 

• Consider: 

✴ Size, shape, contractility 

✴ RA > LA 

✴ Flattened inter-ventricular septum 

• Can use tricuspid regurgitation jet to estimate PA 
pressures







Estimating PA Pressures

• PA Peak Systolic Pressures can be estimated by 
using the peak velocity of the Tricupsid 
Regurgitation jet

➡ PA Pressure = 4[TR peak vel]2 + RA Pressure







Is there a Pericardial 
Effusion or Tamponade?



Pericardial Effusion
• Sub-costal view is key position; then apical 4 chamber 

• Need to sweep posterior to anterior 

• High sensitivity (96% in one study) 

• Caution… 

➡ Anterior fat pads 

➡ Clotted blood 

➡ Tamponade with small or no effusion… 

➡ Pleural effusions



Pericardial Effusion









Cardiac Tamponade
• Ultrasound features include: 

✓ Right atria & ventricular collapse 

✓ Reduced chamber filling/size 

✓ Reduced ventricular function 

✓ Distended IVC (reduced variability on respiration) 

• Can occur in the absence of pericardial effusion



Take Home Messages
• Use cardiac POCUS to answer three questions: 

✓ Is the pre-load adequate/well filled heart? 

✓ Is the heart contracting? 

✓ Is the heart surrounded by a pericardial effusion? 

• Consider this an alternative stethoscope; use in all 
shocked children



Any Questions?

Thank you!
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