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ABSTRACT

Central venous catheterization is almost routinely used in neonatal intensive care, especially in premature and extremely low-birth-weight infants. One
of the rare but life-threatening complications is pericardial effusion and cardiac tamponade. In addition to perforation, tamponade may develop with
osmotic damage of the fluid administered. This article presents a case of cardiac tamponade due to central venous catheterization in an extremely low

birth weight newborn.
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INTRODUCTION

Central venous catheters are used to provide safe access
to intravenous fluid and antibiotic therapy, total parenteral
nutrition, and blood collection in low birth weight and sick
newborns. They are often placed as the first step in the
management of infants hospitalized in the neonatal intensive
care unit. During and after central catheter placement, several
complications have been observed, including catheter fracture,
migration, and dislodgement that may result in occlusion,
catheter-related infection, thrombosis, and also vessel wall
perforation.?

Pericardial effusion following umbilical venous catheterization
is a rare complication.? It may occur with the perforation of
the atrial wall by the catheter or by osmotic effect without
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mechanical damage.?* Cardiac tamponade is a life-threatening
condition associated with massive pericardial effusion that
can cause hemodynamic instability, low cardiac output, severe
hypotension, and mortality in the newborn. Early diagnosis and
pericardiocentesis are lifesaving.?

We aimed to present the management of central venous
catheter-associated cardiac tamponade in a premature infant.

CASE

A 750 g female baby born from a 36-year-old healthy mother at
28+4 weeks of gestation by cesarean section was admitted to
the neonatal intensive care unit for respiratory distress. After she
had been intubated, respiratory distress syndrome developed,
and then she was operated for necrotizing enterocolitis.
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A 28-gauge peripheral central venous catheter (PICC) was
placed through the left basilic vein on postnatal day 19. After
placement, the position of the catheter was confirmed by chest
radiography, and the catheter tip was found at the junction of
the superior vena cava and right atrium. Circulatory disturbance
and hypotension (36/12/22 mmHg) developed on postnatal
day 23, 4 days after catheter placement. Dopamine infusion
was started at a dose of 5 mcg/kg/min. Ventilator parameters
(frequency and FiO,) were increased to maintain oxygen
saturation above 92%. When echocardiography was performed
on the patient, who was found to have cardiomegaly on chest
radiography, subcostal examination revealed 10 mm of fluid
accumulation in the pericardial space and collapse of the right
ventricle in diastole and the right atrium in systole was observed
(Figure 1, 2).

The patient was evaluated as cardiac tamponade and 25
ml of clear fluid was drained during pericardiocentesis with
echocardiography. 2-3 leukocytes/mm?® and rare erythrocytes
were observed in the fluid cell count. There was no
microbiological growth in the fluid sample taken. The pericardial
fluid was biochemically similar to the total parenteral nutrition
she was receiving (glucose 708 mg/dl, LDH 17 U/L, albumin 0.1
g/dl).

Figure 1. Chest x-ray showing increase of the cardiac area
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Figure 2. Four chamber echocardiography view showing a
significant pericardial effusion

Figure 3. Chest X-ray after pericardiocentesis
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Figure 4. Four chamber echocardiography view after
pericardiocentesis

After pericardiocentesis, the catheter was withdrawn 1 cm. Saline
contrast echocardiography was performed and the catheter
was left in place to be used when no transition between the
pericardial leaves was observed. The catheter tip was checked
with a chest radiograph (Figure 3). No pericardial effusion was
observed on follow-up echocardiography (Figure 4).

DISCUSSION

Central venous catheters are widely used in neonatal intensive
care units to provide total parenteral nutrition, especially in
premature newborns.* In addition to the convenience it provides,
it may lead to complications such as catheter-related infection,
cardiac arrhythmia, intracardiac thrombosis, embolism,
endocarditis, myocardial perforation, pleural effusion, and
pericardial effusion.®

Pericardial effusion and cardiac tamponade, which are life-
threatening complications, occur with catheter misplacement
or dislodgement and are frequently observed on the 3rd day
after insertion.® To prevent this, the recommended position for
the catheter tip is at the junction of the inferior vena cava and
the right atrium. The position of the catheter tip is determined
by radiography both during insertion and at follow-up.® The
2001 Manchester Report recommended that all central venous
catheters placed in newborns, especially for total parenteral
nutrition, should be left outside the borders of the heart on chest
radiography.” In addition, when autopsy reports were examined,
it was thought that hyperosmolar fluid may cause osmotic
damage to the endothelium and lead to effusion formation
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without mechanical damage to the catheter. The presence of
non-hemorrhagic pericardial fluid samples with biochemical
characteristics similar to TPN supports this hypothesis.®

In our case, cardiac tamponade developed on the 4th day after
catheter placement. The catheter tip was seen in the right atrium
on echocardiography, although it was seen in the appropriate
position on the chest radiograph taken on the day of insertion.
After pericardiocentesis, the catheter tip was withdrawn and
checked by saline contrast echocardiography and no passage
was observed. The catheter was continued to be used and the
effusion did not reoccur in the follow-up.

In conclusion, central venous catheters may be dislodged from
their proper position in premature patients with weight loss and
decreased abdominal circumference. It should be kept in mind
that the central catheter may cause cardiac tamponade without
perforation. The tip should be followed up with chest radiographs
during use, and echocardiography should be performed in case
of unexplained clinical deterioration, considering pericardial
effusion and cardiac tamponade. In the presence of tamponade,
it should be remembered that pericardiocentesis is a life-saving
procedure.
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