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Introduction
Thrombi are mostly present in the hepatic vein, the inferior vena 

cava and the right atrium. The most frequent symptoms in case of 
right atrial thrombosis are arrhythmia, respiratory distress, sudden 
manifestation of murmur and signs of right-sided heart failure. 
Reports on fatal or life-threatening thrombi are relatively rare [1-6]. 
Treatment options for those acute life-threatening thrombi consist of 
antithrombotic therapy or surgical removal. 

We report the successful use of recombinant tissue plasminogen 
activator in a premature baby born at 30 weeks gestational age. 

Case report
A ten-day-old, premature girl, gestational age of 30 weeks and 6 

days, and weight of 1,2 kg at birth, developed sepsis within 12 hours 
after removal of an umbilical vein catheter. Laboratory findings showed 
an important rise in inflammatory parameters as well as a strong 
suggestion of associated disseminated intravascular coagulopathy. 
A wide spectrum antibiotic therapy was administered whilst being 
mechanically ventilated. Via a peripheral approach a central line was 
inserted, with the tip of the catheter positioned at the superior vena 
cava-right atrial junction. Within 24 hours after onset of sepsis, acute 
desaturation arose. Increasing inspiratory oxygen concentration and 
optimisation of ventilatory settings did not adequately improve the 
saturation. Clinical examination revealed poor peripheral circulation, 
prolonged capillary refill, narrow pulse pressure and hepatomegaly. 
Additionally, the blood acid base and pH identified the presence of 
lactic acidosis with low Pa02. Transthoracic echocardiography revealed 
a giant mobile right atrial thrombus occupying nearly the entire right 
atrium (Figures 1A and 1B), and prolapsing into the tricuspid valve. 
The blood flow through the tricuspid valve was obstructed, causing 
impaired filling of the right ventricle and compromising the circulation.

In the setting of a potentially lethal hemodynamic status, urgent 
thrombolysis was attempted with the use of recombinant tissue 

plasminogen activator at a dose of 0,3 mg/kg/h and concurrent 
fresh frozen plasma (FFP) during six hours [7]. Significant clinical 
improvement was observed within 3 hours of treatment initiation 
(rise in blood pressure, saturation and peripheral perfusion). A repeat 
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Figure 1A. A subcostal four chamber view of the heart showing the right atrium completely 
covered with thrombus (the crosses outline the dimensions).
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echocardiographic examination twelve hours after start of thrombolysis 
therapy showed almost complete dissolution of the thrombus.

Subsequent anticoagulation was continued with heparin during 
five days then switched to fractionated heparin from day 6, for a total 
duration of six weeks. She developed no haemorrhagic complications, 
although a trans-fontanel ultrasound revealed a picture suggestive of 
paradoxical embolic events, probably due to emboli crossing a patent 
foramen ovale to the left heart.  She was discharged in good clinical 
condition six weeks later. 

Discussion
Right atrial thrombi are frequently reported, though most are 

asymptomatic [8-11]. Data on the treatment of life-threatening thrombi 
in newborns particularly premature infants are scarce, only a few 
reported [1-6,12].

Guidelines for the use of thrombolytic agents in adults are well 
established, whereas there is still uncertainty in paediatric treatment 
regimens, especially in neonates. The efficacy and safety profile of their 
use is limited due to a lack of controlled prospective studies. The current 
literature provides only sporadic case reports and small case series 
regarding thrombolytic agent use in infants and neonates [4,9,13-15]. 
Despite successful results in reported cases, the fear of serious bleeding 
and intracranial haemorrhage exists.

Anticoagulation in infants cannot be extrapolated from the 
adult regimens since the haemostasis system, thrombotic causes and 
pharmacokinetics of antithrombotic agents differ markedly in the 
newborn setting. Plasma concentrations of plasminogen in infants are 
much lower compared to adults, estimated as low as 50%. Consequently, 
in vitro decrease of the thrombolytic effect of tissue plasminogen 
activator (tPA) is observed. Administration of fresh frozen plasma prior 
to the administration of rtPA augments the thrombolytic effect [7].

A right atrial thrombus in neonates, infants and children is usually 
seen in association with the presence of a central venous catheter. In 
our case, the predisposing factors of this major thrombotic event were 
premature birth, the presence of a central line and sepsis.

Therapeutic options for treatment of right atrial thrombosis 
consist of no treatment, heparinisation, thrombolysis or surgical 
removal. Since the thrombus in our patient had dire hemodynamic 
consequences, only the two last options were considered. On account 

of the sudden deterioration in hemodynamic status, and instability, 
surgical thrombectomy, with need of transfer to a surgical centre was 
considered of higher risk.  

Thrombolytic therapy with recombinant tissue plasminogen 
activator is usually the preferred treatment as it has a short half-life, 
fewer systemic side effects, and a strong, specific affinity for fibrin. 
Protocols vary from centre to centre, but there is still no consensus 
regarding the proper dosage or treatment duration [7].

Attempted thrombolysis of the thrombus was considered the only 
lifesaving practical option, despite the known high haemorrhagic risks 
in premature infants. The use of rt-PA in this age group is generally 
contraindicated [7,16]. Several small studies and case series have been 
published, establishing the use of rt-PA in premature born neonates. 
There is however no clear consensus on dose and site of administration.  
Low dose administration of less than 0,1 mg/kg/h was not considered 
an option because of the life-threatening event. We empirically used a 
dose of 0,3 mg/kg/h without bolus with FFP given simultaneously with 
the administration of rt-PA on account of the emergency. A new central 
catheter was inserted and positioned at the entry of the right atrium, for 
the administration of the rt-PA close to the thrombus.

Echocardiographic follow up examination showed an almost 
complete resolution within a few hours after initiation of therapy. 

In conclusion, this premature infant, with life-threatening right 
atrial thrombus compromising the cardiac output, responded favourably 
to rt-PA therapy. No side effects occurred from rt-PA administration 
at a dose of 0,3 mg/kg/h during six hours, concurrent with FFP. The 
thrombus dissolved within a few hours after initiation of rt-PA. 
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