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PAEDIATRICS  

DUCT-DEPENDENT CONGENITAL HEART DISEASE 

Most congenital heart disease is picked up in the antenatal period and managed 
appropriately. However, neonates with a duct-dependent circulation do occasionally 
present to ED acutely unwell when the ductus arteriosus closes. This is normally in the first 
two days of life. 

Consider duct dependent CHD in any newborn presenting with shock or cyanosis in the first 
few days of life. 

Classification of Duct-Dependent Lesions 

Duct dependent systemic 
circulation 

Duct dependent pulmonary 
circulation 

Duct dependent systemic 
and pulmonary circulation 

Hypoplastic left heart 
syndrome 

Pulmonary atresia Transposition of the great 
arteries 

Critical aortic stenosis Critical pulmonary stenosis  

Coarctation of the aorta Tricuspid atresia  

 Severe tetralogy of Fallot  

Mechanism 

Duct-dependent systemic lesions: systemic circulation is dependent on right to left flow 
through the ductus arteriosus. Closure results in cardiovascular collapse. 

Duct-dependent pulmonary lesions: pulmonary blood flow is dependent on left to right 
shunting from the aorta to the pulmonary arteries through the ductus. 
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Clinical Features 

Systemic circulation affected: hypoxia and respiratory distress, severe heart failure, absent 
femoral pulses, severe metabolic acidosis. 

Pulmonary circulation affected: cyanosis, tachypnoea, normal pulses, no response to 
hyperoxia test (below). 

Hyperoxia test: helps to distinguish between right-to-left shunt and other causes of 
neonatal illness like sepsis. Administer 100% O2 for 10 minutes. Persistently low saturations 
supports CHD. 

Management 

Airway and breathing 

 Intubation if in respiratory distress or shocked (or apnoeic due to prostaglandin). 

 Monitor pre-and post ductal saturations (right finger and either foot). 

 Aim for saturations 75-85% (over-oxygenation reduces pulmonary vascular resistance 
leading to increased pulmonary blood flow and reduced systemic flow). 

Circulation 

 2x venous access & bloods including blood cultures and blood gas. 

 4 limb blood pressures. 

 Fluid bolus 10ml/kg up to max 30ml/kg. 

 Consider dopamine if resistant shock. 

 Prostaglandin - keeps the closing duct open, occasionally reopens a closed duct. 

Aim for palpable pulses, resolution of cyanosis and resolution of metabolic acidosis. 

Consider other causes - eg antibiotics for sepsis. 

Options for prostaglandins include: 

 Alprostadil (prostaglandin E1) 5 nanograms/kg/min IV titrated to max 100/kg/min. 

 Dinoprostone (prostaglandin E2) 5 nanograms/kg/min titrated to 100/kg/min. 

 Adverse effects include: apnoea, bradycardia, severe hypotension & hyperthermia. 

 Prostacyclin and epoprostenol are pulmonary vasodilators and not suitable for 
maintaining the ductus. 

 

 


