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Infantile cardiac vascular tumour: from prenatal diagnosis

to postnatal treatment
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Abstract Primary vascular tumour of the heart is rare, especially in neonates and infants. We report a male
premature newborn with a right atrial tumour associated with a large amount of pericardial effusion detected by
screening foetal echography. Diagnosis of capillary haemangioma was confirmed by histopathological examination
after complete surgical resection. Other vascular tcumours in the neonates and infants reported in the English literatures
are reviewed, and one algorithm for both prenatal and postnatal management is proposed.
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Case report

A couple of twins were delivered by caesarean section
at the 34th week of gestation, because one of the
foetuses was found to have massive pericardial effu-
sion and a tumour occupying inside the right atrium
by foetal echocardiography. Their 35-year-old mother
had a smooth pregnancy course, and results of all other
prenatal examinations, including karyotyping, were
normal. The male infant with cardiac tumour weighed
1875 g, and Apgar scores were 9 and 10 at 1 and
5 minutes, respectively. On physical examination, he
had subcostal retraction during inspiration, indicating
that respiratory distress existed. Chest X-ray showed
significant cardiomegaly (Fig 1la). Neonatal echo-
cardiography disclosed massive pericardial effusion with
right atrium diastolic collapse and one echogenic mass
in the right atrium with widely based adhesion at the
free wall (Fig 1b). The foramen ovale and ductus
arteriosus were patent. Cardiac biventricular function
was conserved.

Although the infant did not display progression of
cardiopulmonary distress, surgery was carried out on
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the next day after birth to determine the nature of the
cardiac mass and to drain the massive pericardial
effusion. Through a median sternotomy, the heart
was exposed and 50 ml straw-coloured pericardial
effusion was drained. A mass was seen from the out-
side right atrium near the inferior vena cava. After
the ductus arteriosus ligated and cardiopulmonary
bypass established, the right atrium was exposed and
the tumour was totally removed together with the
adjacent atrium free wall excised, under heart beating
status (Fig 1c¢). The right atrium was reconstructed
by equine pericardial patch and the foramen ovale
was closed directly. The patient had an uneventful
postoperative course. Histopathologically, the tumour
was composed of closely packed, small capillaries
with little luminal canalisation. Immunohistochem-
ical staining revealed that the endothelial cells were
positive for the CD-34 marker (Fig 1d). No evidence
of malignancy was detected. Diagnosis of capillary
haemangioma was established.

Discussion

Cardiac tumour is rare in infants with a prevalence
about 0.05-0.14%, of which only 1-2% comprises
vascular tumours."” Following the successful surgical
treatment of infantile cardiac haemangioendothelioma
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Figure 1.
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(a) Chest X-ray showed significant cardiomegaly. (b) Neonatal echocardiography revealed one echogenic mass inside the right atrium with abundant
pericardial effusion. (¢) The tumonr was exposed after cardiopulmonary bypass establishment and right atriotomy. (d) Histoparhological examination
showed packed small capillary vessels (x200), and positive CD-34 immunobistochemical stain (Inset, x200).

by Ilbawi et al,” only 37 cases of haemangioma,
haemangioendothelioma, or angiosarcoma in the
heart of infants have been reported. Supplementary
Table S1 summarises the patient characteristics,
clinical presentation, surgical procedure, and outcome
of these cases.

Echocardiography, either prenatal or postnatal,
usually establishes the diagnosis of the cardiac
tumours accurately.' The typical echographic feature
of a cardiac vascular tumour is mixed echogenicity
with echogenic and hypoechogenic parts. Blood flow
signal is absent by colour flow mapping in most
patients, as the abnormal vascular structures are
microscopic; nevertheless, the main feeding artery
could be demonstrated occasionally.” Unlike the
more common rhombdomyoma or fibroma, cardiac
vascular tumour is secretory in nature, and pericardial
effusion is frequently plresentecl.l’4 In the reported
37 cases, 27 of them (73.0%) presented with pericardial
effusion. Cardiac tumour or pericardial effusion was
detected by foetal echocardiography in 18 patients in this
review (48.6%), of which 14 (77.8%) were found to have
pericardial effusion prenatally; in utero pericardiocentesis
was performed on one patient at 20th week of gestation
owing to severe hydrops.4 Congenital thyroid dysfunc-
tion, diaphragmatic hernia/eventration, and infection
are other common causes of foetal pericardial effusion in
the absence of hydrops.” The presence of cardiac mass
together with pericardial effusion should raise the
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suspicion of the diagnosis of vascular tumour. Teratoma
is the other tumour frequently related to pericardial
effusion and most of them originate from the peri-
cardium, whereas cardiac vascular tumours usually arise
from the heart itself.'”

In this review, six infants (16.2%) with cardiac
vascular tumour were asymptomatic and the diag-
noses were made incidentally by prenatal or postnatal
echocardiography. Cardiac tamponade and cardio-
pulmonary distress were the usual presentations in
symptomatic patients. The tumour could occur at
any place of the heart, with the majority at the
right atrium (27 of 37, 73.0%). Of the patients,
three (8.1%) had tumour associated with cutaneous
haemangiomas, and one (2.7%) had multiple visceral
vascular malformations, resulting in fatal pulmonary
haemorrhage. Foetal arrhythmia or cardiopulmonary
compromise had occasionally developed, which
resulted in preterm delivery in four foetuses (10.8%).
In the presented case, we delivered the boy twins at
34th gestation week soon after the diagnosis, even
without significant foetal cardiopulmonary compro-
mise, and performed prompt surgical intervention in
his very early life, concerning that cardiac tamponade
might develop and the risk of respiratory distress
syndrome or other neonatal morbidities was already
low at this gestational age.

Surgical resection remains the choice of therapy for
infants diagnosed with cardiac vascular tumour,
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if possible. For fetuses at extremely low gestational age (i.e.,
< 22 weeks of gestation), termination of pregnancy should
be considered or in utero pericardiocentesis might serve as a
salvage procedure for fetal cardiac tamponade.

Figure 2.
Algorithm of decision making for foetus prenatally diagnosed with
cardiac tumonr and pericardial effusion. OBS = observation.

especially for those with symptoms. Of the reviewed
cases, 28 patients (75.7%) were treated with surgical
resection, and complete excision was achieved in
16 patients (43.2%). No tumour recurrence was
reported after complete excision. The close relationship
of the tumour with the conduction system and coronary
arteries might preclude the complete excision; however,
tumour regression or even complete resolution might
be anticipated after incomplete excision or con-
servative treatment.”® Even for those more aggressive
haemangioendotheliomas and malignant angiosarco-
mas of the heart, scarce literature also showed satisfied
surgical outcome.”® In those with cardiac tamponade
but unresectable tumours, drainage alone with or
without tumour biopsy is advised. Despite with
unknown mechanism, systemic steroid therapy was
applied in the management of infantile cardiac
vascular tumours in several reports and carried
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2,9,10
favourable outcomes.””'? Its use, however, needs

further investigation and should be reserved for those
who are not candidates for surgical resection or with
significant residual tumour after incomplete excision.

In this article, we report one small premature
patient with cardiac haemangioma treated by complete
excision in the neonatal period and give a review of
infantile cardiac vascular tumour. Infantile cardiac
vascular tumours are most commonly located in the
right atrium and are frequently associated with
pericardial effusion. The diagnosis can often be made
by foetal echocardiography and the foetus should be
delivered promptly once foetal cardiopulmonary
compromise develops. Surgical removal of the
tumour provides adequate result and is advised in
most patients, even for those premature neonates such
as the presented case. For foetuses with cardiac
tumour and pericardial effusion, one algorithm
regarding the decision making from prenatal diagnosis
and timing of delivery to postnatal management is
proposed (Fig 2).
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