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Symptomatic pulmonary thromboembolism (PTE) is rare in neonates, and the
diagnosis is often made only postmortem. The true incidence is probably
underestimated because of its varying presentations, ranging from mild
respiratory distress to acute right-heart failure and cardiovascular collapse.
We report a sudden cardiorespiratory collapse on day 10 of life in a preterm
neonate who was subsequently diagnosed as having a saddle pulmonary
embolus. The patient underwent an emergency surgical embolectomy as
a salvage procedure. Considering the potentially lethal complications of PTE,
neonatologists and pediatricians should maintain a high degree of suspicion in
infants with sudden inexplicable deterioration in cardiorespiratory status.
Surgical removal of the thrombus is an invasive procedure and potentially
carries a high mortality rate. Two term neonatal survivors of surgical
intervention have been reported in the medical literature so far. However, we
believe that this is the ﬁrst documented preterm neonatal survivor after
surgical intervention for a massive saddle PTE.

Pulmonary thromboembolism (PTE) is
a rare disorder in newborn infants,
usually related to indwelling central
lines.1 Although rare, the diagnosis of
pulmonary embolism should be
suspected in an infant with
unexplained hypoxemia or right
ventricular failure, especially in infants
with a prolonged need for a central
line. Few cases of spontaneous
neonatal PTE have been described in
the literature.2–4 Only 3 published
reports have documented successful
pulmonary embolectomy in
neonates.3–5 We believe this is the ﬁrst
documented report of successful
pulmonary embolectomy for saddle
PTE in a preterm neonate.

CASE REPORT
A premature male weighing 2065 g
was born by vaginal delivery at
33 weeks of gestational age after an
uneventful pregnancy in a remote rural

hospital. No signiﬁcant pregnancy
complications were noted in the
antenatal period. The baby had Apgar
scores of 7 and 8 at 1 and 5 minutes,
respectively. Mild respiratory distress
necessitated continuous positive
airway pressure for a few hours after
birth. There was no history of umbilical
catheterization. He was transferred
within the ﬁrst few days of life to the
postnatal ward focusing on feeding and
growth. On day 10 of life, he had
sudden apneic spells with lethargy,
acute cyanosis, poor perfusion, and
poor respiratory effort. The heart rate
was 60 to 70 beats/minute with
oxygen saturation (SpO2) 60% to 65%
(both pre- and postductal). Bag-mask
ventilation with 100% fraction of
inspired oxygen (FIO2) was
commenced, and normal saline boluses
were given in an attempt to improve
the poor perfusion. There was no
improvement in oxygenation; hence
the baby was intubated and
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mechanically ventilated. His heart
rate improved, 4-limb blood
pressures showed no gradient, and
cardiac examination revealed normal
heart sounds with a ﬂow murmur at
the upper sternal border. There was
no hepatomegaly. Broad-spectrum
antibiotics were commenced after
drawing appropriate cultures.
Differential diagnoses of septic,
cardiac, or metabolic causes were
entertained at this point.
Postintubation, the SpO2 slightly
improved to 80% to 85% in 100%
FIO2. Arterial blood gas revealed
severe hypoxemia (arterial partial
pressure of oxygen [PaO2] 26 mm Hg)
with mild mixed respiratory and
metabolic acidosis. Chest radiograph
was unremarkable. A referral was
made to our tertiary care center for
consultation, acute management, and
transportation of this sick neonate.
Upon the transport team’s arrival,
repeat arterial blood gas showed
persistent hypoxemia (PaO2 24 mm
Hg) with SpO2 80% to 85% in 60% to
80% FIO2. Recommendations were
made to commence prostaglandin E1
(PGE1) infusion and then, based on
the response, to wean ventilation and
FIO2 to 21%. With this strategy, the

patient’s hemodynamics and gas
exchange were stabilized (achieving
oxygen saturations between 88% and
95%) before 700-km air transport to
our tertiary center. Based on the
clinical presentation, congenital heart
disease with ductal-dependent
pulmonary blood ﬂow was suspected,
resulting in direct transport to the
cardiac critical care unit.
Urgent bedside transthoracic twodimensional echocardiography
revealed a structurally normal heart
with a patent ductus arteriosus
shunting left to right. A large
echogenic mass (Fig 1) was seen in
the main pulmonary artery occluding
∼50% of the lumen and extending
into the right and left pulmonary
artery with almost complete
occlusion on the right. The right
ventricle was dilated, with the
intraventricular septum bowing into
the left ventricle. There was a patent
foramen ovale with right-to-left
shunting. Pertinent ﬁndings on initial
laboratory investigations showed
thrombocytopenia (platelets 54 000/mL),
but normal coagulation studies
(prothrombin time, international
normalized ratio, and activated
partial thromboplastin time). D-dimer

FIGURE 1
Short-axis view from transthoracic two-dimensional echocardiogram showing the thromboembolus
in the main pulmonary artery. Av, aortic valve; LA, left atrium; MPA, main pulmonary artery; PTE,
pulmonary thromboembolus; Pv, pulmonary valve; RV, right ventricular.

test was positive (2.32 µg/mL). There
was no known family history of
thrombophilia. An urgent contrasted
computerized tomography scan
demonstrated a large ﬁlling defect
consistent with a large saddle PTE in
the distal main and both branches of
the pulmonary arteries (Fig 2). An
ultrasound Doppler screen for any
other sites of venous obstruction did
not reveal any evidence of thrombosis.
Baseline cranial ultrasound and
neuroimaging showed a small
intraparenchymal hemorrhage in the
left parietal lobe.
The risks of thrombolysis and
surgical embolectomy were initially
believed to be signiﬁcant in light of
the patient’s gestational age and
weight. As a result, anticoagulation
therapy with unfractionated heparin
infusion was initiated. PGE1 infusion
was continued. Three hours after the
initiation of heparin infusion, the
patient had hemodynamic instability
with profound desaturations, loss of
end-tidal carbon dioxide readings,
bradycardia, and hypotension. He was
resuscitated with normal saline
boluses and low-dose epinephrine
and started with dopamine and
epinephrine infusions for inotropic
support. The neonate was then
urgently taken to the operating room
for surgical embolectomy.
A median sternotomy approach was
performed, and cardiopulmonary
bypass was established through
cannulation of the ascending aorta
and right atrial appendage. The
ductus arteriosus was ligated, and
a transverse arteriotomy of the
proximal main pulmonary artery
revealed an organized thrombus,
which was retrieved as a single piece.
The saddle thrombus formed a cast of
the bifurcating pulmonary vessels
(Fig 3). The distal pulmonary arteries
appeared completely patent without
residual thrombus. The patient was
separated uneventfully from
cardiopulmonary bypass. The
intraoperative echocardiogram
demonstrated good biventricular
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pulmonary artery or other systemic
vessels. In addition, the infant had
attained age-appropriate
neurodevelopmental milestones.

DISCUSSION
In the entire pediatric population,
neonates are at the greatest risk for
venous thromboembolism, with
a second peak in incidence during
puberty and adolescence.1,6 PTE is
a rare event in the neonatal period;
however, it is unclear how many
events go unrecognized. Recognition
and deﬁnitive diagnosis are keys to
prompt life-saving therapy.

FIGURE 2

Computed tomography angiogram (coronal and axial view) demonstrating a large ﬁlling defect in
the distal main and both branch pulmonary arteries with nonvisualization of distal ﬁlling conﬁrming
a large saddle pulmonary thromboembolus (arrow). LPA, left pulmonary artery; RPA, right pulmonary artery.

function, and the main and branched
pulmonary arteries were patent with
laminar ﬂow. Histopathology of the
embolus showed layered thrombus
with no evidence of organization or
active infection.
Within 24 hours of embolectomy, the
patient was extubated and inotropic
support was discontinued.
Continuous heparin infusion therapy
was transitioned to subcutaneous low
molecular weight heparin (LMWH).
A partial prothrombotic workup
(protein C, protein S, antithrombin III
level, ﬁbrinogen, serum antinuclear
antibodies, factor V Leiden mutation,

antiphospholipid antibody, and
anticardiolipin antibody screens) of
the patient and family members did
not reveal an inherited or acquired
cause of thrombophilia. A repeat
cranial ultrasound before discharge
showed no interval change. The
neonate was discharged on twice
daily subcutaneous LMWH for
6 months with periodic monitoring
of anti-Xa levels. He did not require
further hospitalizations after
discharge. At his 3- and 6-month
follow-ups at our center, he was
found to be doing well without
residual or recurrent thrombus in the

Clinical signs of severe arterial
hypoxemia unresponsive to standard
ventilatory maneuvers suggest
a diagnosis of ductal dependency for
pulmonary blood ﬂow. The usual
cause of this ﬁnding in a newborn is
congenital heart disease. In our
patient, an unusual ﬁnding of
obstructive thrombus preventing
pulmonary blood ﬂow was conﬁrmed.
In either circumstance, early
reestablishment of ductal patency is
often essential to survival. Clearly,
early use of transthoracic
echocardiography was important for
early deﬁnitive diagnosis and
directed management.
Making decisions regarding the
deﬁnitive treatment strategy in
clinically signiﬁcant PTE can be
challenging. Appropriate evidencebased PTE treatment algorithms for
neonates are lacking and often
extrapolated from either adult
treatment guidelines or isolated case
reports.1,7 Treatment options available
for PTE in neonates include
thrombolytic therapy with tissue
plasminogen activator or
embolectomy (either catheter-based
or open surgical).1,8 Catheter-based
therapy in this situation was
contraindicated, as withdrawing the
PTE proximally using a catheter-based
approach imposed a signiﬁcant risk of
uncontrolled systemic embolization
given the neonate’s right-to-left shunt
at the patent foramen ovale.
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aware of the value of surgical
embolectomy in the management of
acutely unstable patients or those
with additional risk factors for
standard medical thrombolysis.
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FIGURE 3
Intraoperative image of the saddle thrombus that formed a cast of the bifurcating pulmonary
vessels.
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