Pericardial effusion and pulmonary veins stenosis in severe bronchopulmonary dysplasia
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A female infant with antenatally diagnosed trisomy 21 was delivered at 27 weeks. She was intubated at birth and given surfactant. A day three echocardiogram three showed a structurally normal heart, but severe pulmonary hypertension (PH). She required oscillation, nitric oxide and inotropes. At one week, she developed necrotising enterocolitis (NEC) and a perforation requiring resection and ileostomy formation. A subsequent echocardiogram showed resolved PH. She was extubated on day 34 and weaned to nasal cannulae oxygen by day 80. At 42 weeks post-conceptual age she acutely deteriorated with increasing oxygen requirement needing invasive ventilation and inotropes. An echocardiogram showed pericardial effusion and severe PH (Image 1). She was transferred for drainage of the pericardial fluid (28ml). Contrast-enhanced cardiac computed tomography showed stenosis of both left and right upper pulmonary veins (Image 2).  Considering the high-risk nature of interventional repair, the decision was made for palliation by her parents and medical team. 
Prematurity and trisomy 21 are risk factors for PH and associated pulmonary vein stenosis (PVS).[1] PVS carries a high mortality especially with multiple vein involvement.[2] PVS arises from abnormal development and remodelling of pulmonary vessels mediated by inflammatory factors, which can also affect splanchnic vasculature with predisposition to NEC.[3, 4]  Subsequent right heart failure can lead to pericardial effusion with impaired fluid reabsorption via venous and lymphatic drainage systems into the right atrium.[5]  The poor outcome of our case of PVS and pericardial effusion with bronchopulmonary dysplasia highlights the need for serial echocardiograms within this population. 
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Image 1. Echocardiogram apical view demonstrating global pericardial effusion. Red arrow indicates area of pericardial fluid. RA - right atrium, RV - right ventricle. 
Image 2. Three-dimensional reconstruction of cardiac CT angiography: coronal view (posterior aspect). Red arrows indicate regions of pulmonary vein stenosis. LA - left atrium.
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