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Abstract

Case Report

Introduction

Percutaneously inserted central lines  (PICLs) are routinely 
used in Neonatal Intensive Care Units for even the tiniest of 
babies, to provide medications and parenteral nutrition. This 
procedure has been associated with many complications, of 
which pericardial effusion (PCE) and cardiac tamponade are 
rare.[1] The incidence of this complication is 1.8/1000 lines and 
case fatality rate of 0.7/1000 lines.[2] Others have reported an 
incidence in the range of 0.76%–1.8%.[3] The mortality rate 
may vary from 45% to 67%.[4] Hence, even though rare, this 
particular complication carries a high degree of mortality and 
morbidity. The purpose of this report is to sensitize the clinicians 
to this fatal complication; to have a high degree of suspicion 
for this, especially in a baby with PICL line who suddenly 
deteriorates or has cardiopulmonary instability. In addition, 
emphasized here is how a bedside basic echocardiography can 
be diagnostic and lifesaving for these babies.

Case Report

A male preterm 980 g by birth weight was born to 25‑year‑old 
primigravida with 28  weeks of gestation. The baby was 

delivered with a cesarean section for the indication of fetal 
distress. In view of respiratory distress, the baby received 
single dose of natural bovine surfactant within half an hour 
of birth and was ventilated with nasal continuous positive 
airway pressure. A  PICL  (Vygon, Germany) was inserted 
electively on the 5th day of life through the right saphenous 
vein. The chest X‑ray confirmed the position of the catheter 
tip at the junction of inferior vena cava and right atrium just 
above the diaphragm. On the 7th day of life, the baby suddenly 
deteriorated in the form of desaturations, tachycardia, and 
hypotension. On examination, the neonate appeared cyanosed, 
with saturations of 85% and delayed capillary refill time. 
On auscultation, the heart sounds were feeble and blood 
pressure showed a systolic reading of 30 mm mercury. The 
baby was therefore immediately intubated and was put on 
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mechanical ventilation with pressure control mode and 100% 
oxygen. Systemic hypotension was corrected with inotropes. 
In view of this sudden deterioration, a chest roentgenogram 
was called for, which showed marked cardiomegaly and a 
cardiothoracic ratio of 0.68 [Figure 1]. In view of the above 
findings, a two‑dimensional echocardiogram was performed, 
which showed a massive PCE [Figure 2]. There was a diastolic 
collapse of the free wall of the right atrium, indicating 
cardiac tamponade. Pericardiocentesis was immediately 
performed, and 9 ml of yellowish fluid was aspirated through 
a subxiphoid percutaneous approach. Subsequently, the 
skin color of the neonate improved rapidly, his vital signs 
gradually returned to normal, and his oxygen requirement 
decreased from 90% to 30%. Echocardiography done later 
showed increased contractility with resolution of the PCE 
[Figure  3]. The PICL line was immediately withdrawn. 
Inotropic support was gradually reduced and omitted after 
24 h; the pressure support for the baby was also gradually 
reduced and the baby was weaned off the ventilator the next 
day. Biochemical analysis of the obtained pericardial fluid 
revealed a glucose concentration of 1215  mg/dl and total 
protein of 0.1 g/dl. There were 100 red blood cells/mm3 and 
50 white blood cells/mm3. The aspirated fluid was suggestive 
of total parenteral nutrition infusate. There was no further 
accumulation of fluid, and a follow‑up echocardiogram after 
a week was normal. The baby was started on trophic feeds 
3 days after pericardiocentesis. The patient was subsequently 
discharged, and a chest roentgenogram done before discharge 
showed a normal cardiothoracic ratio.

Discussion

With advances in neonatal care, survival among the extremely 
low‑birth‑weight babies has improved significantly. Part of 
these advances involves total parenteral nutrition and fluid 
management. PICL lines have therefore become an integral 
part of these strategies. The need for placing these lines for a 
longer duration has become a necessity. In spite of the correct 
position of central lines, clinicians have encountered PCE as 
a complication.[5] Although positioning of the catheter tip at 
the level of T8–9 is acceptable on X‑ray, it has been suggested 
that the catheter tip is not only outside the cardiac silhouette 
but also the intrapericardial portion of the great vessels (1 cm 
outside the cardiac silhouette in preterm and 2 cm in term 
neonates). Clinical presentations may vary from sudden 
cardiac collapse to unexplained cardiovascular instability. The 
cause for such effusions is not clear, but various theories have 
been suggested based on clinical findings.[6] The authors have 
attributed the damage to the termination site and the angle at 
which the catheter lies within the heart, repeated contact of 
the catheter tip with the cardiac wall may result in endothelial 
injury and thrombus formation, and this endothelial injury and 
adherence of the tip to the cardiac wall due to the thrombus 
may eventually lead to diffusion of fluid in the pericardial 
space. There are case reports of cardiac tamponade even in 

Figure 1: X‑ray showing percutaneously inserted central lines in situ and 
pericardial effusion.

Figure 2: Echocardiography showing evidence of pericardial effusion.

Figure 3: Post aspiration echocardiogram showing resolution of the effusion.

babies with correctly positioned catheter tip. Hyperosmolar 
infusates and subsequent endothelial damage and necrosis may 
be the causes of effusion in these patients. This complication 
can present at any time during which the catheter is in situ. 
The median time reported was 3.2 days from insertion, range 
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0.4 days to 13.5 days.[7] An increase in the cardiothoracic ratio 
along with cardiovascular instability should alert the clinician 
to this serious complication. A bedside echocardiography is 
not only diagnostic but also lifesaving as we demonstrated 
in our case. Bedside echocardiography should become an 
integral part of training and assessment in tertiary neonatal 
care units.[8] Subxiphoid percutaneous approach is safe and 
effective in treating the tamponade as we demonstrated in 
our case.
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