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Ductus arteriosus aneurysm(DAA) is a rare cardiovascular anomaly, and thrombosis of DAA is even less common.
The management of asymptomatic DAA with a thrombus is controversial. We here report a neonate with a
thrombus from a DAA that grew rapidly into the pulmonary artery. The thrombus was detected incidentally in
themain pulmonary artery by routine screening echocardiography. Therewas no clinical evidence of its presence
until a few days after birth. The thrombus grew rapidly, despite administration of heparin. Six days after birth, the
patient became cyanotic and had developed right ventricular pressure overload as a result of obstruction of the
left pulmonary artery. The thrombus was immediately removed and the DAA resected. The patient was
discharged home without any complications. Complications related to thrombus of a DAA can be critical and
therefore require careful monitoring.
Learning objective: A thrombus extending from a ductus arteriosus aneurysm into the pulmonary artery can
have serious consequences; thus, careful monitoring is required. Any signs of such complications should prompt
immediate consideration of removal of the aneurysm and thrombus.
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Introduction

Ductus arteriosus aneurysm (DAA), a rare cardiovascular anomaly, is
characteristically identified in infants. DAA can reportedly be associated
with serious complications, such as rupture, erosion into an airway,
infection, and compression of adjacent structures [1,2]. In this report,
we describe a neonate who required emergency surgery for a massive,
rapidly growing thrombus that extended into the pulmonary artery
from a DAA.

Case report

A 2.4-kg full-term boy was born with 1 and 5 min Apgar scores of 6
and 7, respectively, in a regional hospital. Cardiac abnormalities were
not detected during the fetal period. After birth, he was transferred to
, Kitasato University School of
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itagawa).
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the neonatal intensive care unit (NICU) in Kitasato University Hospital
because of respiratory disorders, possibly due to neonatal asphyxia.
After initiation of respiratory support, the patient immediately im-
proved and did not showany signs of hypoxia, dehydration, or infection.
Screening by echocardiography on admission showed a solid mass in
the left pulmonary artery (Fig. 1A) and normal blood flow velocity.
Computed tomography showed a large, low-density mass between
themain pulmonary artery and descending aorta (Fig. 2A, B), suggestive
of a DAAwith thrombus. Systemic heparinizationwas started to prevent
thromboembolism, and the activated partial thromboplastin time
(APTT)was keptwithin 1.5–2.0 times of that control. Daily echocardiog-
raphic screening performed by pediatric cardiologists showed gradual
extension of the thrombus into the main pulmonary artery without
any clinical signs. Six days after birth, the patient became cyanotic,
and echocardiography showed that the thrombus had occluded the
left pulmonary artery (Fig. 1B). On the same day, emergency surgery
to remove the thrombus and DAA was performed by pediatric cardiac
surgeons. The operation was performed through median sternotomy.
Cardiopulmonary bypass was established using bicaval cannulations
with regional cerebral perfusion (RCP). The patient was cooled down
d.
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Fig. 1.

Two-dimensional color Doppler echocardiographic short-axis views showing
the thrombus (arrow) within the MPA. (A) Six hours after birth. (B) Six days
after birth.
LPA, left pulmonary artery; MPA, main pulmonary artery; RPA, right
pulmonary artery.

Fig. 2.
Computed tomography images showing dilated ductus arteriosus occupied by
thrombus (arrow). (A) Axial view. (B) Sagittal view.
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to 28 °C. The ascending aorta was cross-clamped and cardiac arrest was
achieved with antegrade cardioplegia. The main pulmonary artery was
opened and a thrombus in the left pulmonarywas completely removed.
A dilated DAAwas found between the left pulmonary artery and the de-
scending aorta. The DAA was transected at the pulmonary artery side
and this side was closed (Fig. 3A). The DAA and descending aorta
were carefully dissected to avoid left recurrent laryngeal nerve injury.
Under RCP, the descending aorta was clamped, and the DAA was
completely removed. The aortic end of the DAAwas stenotic, and there-
fore, the defect of the descending aorta was directly closed. The patient
was weaned from cardiopulmonary bypass uneventfully. The aortic
cross-clamping time was 47 min and the RCP time was 8 min. The
DAA was 11 mm in length and 6 mm outer diameter, and the diagnosis
was confirmed by histological findings (Fig. 3B, C). Elastica van Gieson
staining showed partial rupture of the internal elastic lamina in the
DAA, and the thrombus contained fibrin, red blood cells, and inflamma-
tory cells. The patient had an uneventful postoperative course and was
discharged 18 days after surgerywithout any complications. Postopera-
tive echocardiography showed no pulmonary artery stenosis. There has
been no evidence of thromboembolism during follow-up and the pa-
tient is currently well.

Discussion

The pathogenesis of DAA is unclear. The following possibilities have
been proposed: delayed closure at the aortic end of the ductus
arteriosus, congenital weakness of the ductal wall, increased flow
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through the ductus arteriosus, intrauterine ductal constriction and
post-stenotic dilatation of ductus arteriosus, abnormal intimal cushion
formation, and defective elastin in the ductus arteriosus [1,3,4]. In our
case, histological findings showed partial rupture in the DAA, which
supports the contention that congenital weakness of the ductal wall
contributes to the pathogenesis of DAA. The incidence of neonatal
DAA is reportedly 0.8 %–8.8 % [2–6]. Jan et al. reported that there was
no clinical evidence of its presence or complications in 48 neonates
with DAA [5]. In our case, the DAA with thrombus was identified inci-
dentally during routine cardiac assessment and therewas no clinical ev-
idence of it at the timeof birth. The thrombus containedfibrin, red blood
cells, and inflammatory cells, suggesting that fresh thrombus had
formed after birth and that neonatal asphyxia may have contributed
to its formation [7].

A previous study proposed surgical indications for clinically evident
DAA [2]. However,management of asymptomatic DAAwith a thrombus
is controversial. Conservative management with anticoagulation
therapy may result in resolution of a thrombus, obviating the need for
surgery [8]. There is a risk of thromboembolism; however, cardiac sur-
gery in a neonate is risky. We initially chose to minimize the risk of
thromboembolism by conservative management in the form of
heparinization. Surprisingly, despite heparinization, the thrombus ex-
tended into the pulmonary artery and grew rapidly. This may have
been attributable to the difficulties associated with anticoagulant
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Fig. 3.
(A) Intraoperative view of the ductus arteriosus aneurysm (arrow), whichwas transected from the pulmonary artery side. Specimens after complete removal of (B) the ductus
arteriosus aneurysm and (C) the thrombus.
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therapy in neonates. Frequent blood sampling for measuring APTT is in-
vasive, whereas excessive anticoagulation carries a risk of intracranial
bleeding [9]. Thus, daily, non-invasive echocardiographic screening
played an important role in monitoring our patient. Thromboembolism
is a critical situation and surgical embolectomy is always challenging
because of a risk of distal embolization. In our case, removal of the
thrombus and DAAwas performed using RCP. A previous study showed
that RCPwas a safe and easy technique for aortic arch repair in neonates
to avoid neurological complications [10].

DAAwith a thrombus is rare butmayhave critical complications.We
could detect the growth of thrombus by serial echocardiography and
used the findings to determine the indications for, and optimal timing
of, surgery. In conclusion, carefulmonitoring in the NICU, accurate diag-
nosis by pediatric cardiologists and immediate surgery by pediatric
cardiac surgeons were associated with successful outcome in this case.

Informed consent

We obtained parental written informed consent for publishing the
details of this case.
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