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ABSTRACT

Background: Vein of Galen aneurysm (VGA) is the most common form of symptomatic cerebrovascular malformation
in neonates. It develops in a fetus in the first trimester of pregnancy due to unknown reasons, but it is likely to have a
genetic etiology. The prognosis of VGA is usually poor, particularly in newborns with heart failure due to high-flow
intracerebral shunt. Surgery and endovascular embolization are partially successful treatments for controlling
congestive heart failure and pulmonary hypertension.
Case report: In this article, we present the case of a 3600-gram, full-term, female neonate hospitalized with
respiratory distress and severe heart failure. The neonate was the second child of a 28-year-old mother. After
echocardiography and brain sonography, she was diagnosed with the vein of Galen malformation. The case had severe
and persistent congestive heart failure and refractory pulmonary hypertension.
Conclusion: It is important to perform the auscultation of fontanel in newborns and consider VGA as a differential
diagnosis in the neonates with congestive heart failure.
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Introduction

The vein of Galen is located under the cerebral
hemispheres and drains the anterior and central
regions of the brain into the sinuses of the
posterior cerebral fossa. A vein of Galen
malformation (VOGM) develops in a fetus in the
first trimester of pregnancy due to unknown
reasons, but it is likely to have a genetic etiology.
The VOGM is a rare disorder characterized by
abnormal connections between the vein of Galen
and cerebral arteries (1) (Figure 1).
The VOGM is the most common form of
symptomatic cerebrovascular malformation in
neonates (2). This malformation can cause highflow congestive heart failure and pulmonary
hypertension, followed by multiorgan failure, by
making high-flow intracerebral shunts.
Chest X-ray confirmed cardiomegaly, and
echocardiography showed normal cardiac
anatomy with dilated right atrium. Cranial
sonography revealed a midline cystic mass

Figure 1. Normal and aneurismal vein of Galen
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posterior to the third ventricle, and Doppler
ultrasound showed a pulsatile cystic mass,
suggestive of the arteriovenous malformation of
the vein of Galen. Magnetic resonance imaging of
the brain confirmed the diagnosis.
Over 90% of patients will die during the
neonatal period without intervention (2). The
management of these patients needs a
multidisciplinary approach with the involvement
of neurosurgeons, cardiologists, and neonatelogists. In the past decades, these neonates were
successfully treated with coil embolization. But
surgery and arterial remobilization have been
partially successful in controlling the intracerebral
shunts in these newborns (3).
According to the literature, the early
presentation of VOGM in the neonatal period is
associated with poor outcomes and a neonatal
mortality rate of 8-63% in case of receiving
treatment. However, the mortality rate of this
condition in children with a late presentation
is 10% (4). In this article, we present a
newborn hospitalized with respiratory distress,
cardiomegaly, and cardiac murmur that was
finally diagnosed with the vein of Galen aneurysm.

Case report

Our case was a 3600-gram, full-term, female
neonate admitted to our Neonatal Intensive Care
Unit with the diagnosis of respiratory distress
when he was 5 days old. The newborn was the
second child of a 28-year-old mother. On
admission, the newborn had tachypnea,
tachycardia, and cardiac murmur. She had a
systemic blood pressure of 75/45 mmHg, a heart
rate of 175 beats per min, a respiratory rate of 75
breaths/min, and oxygen saturation of 90% (while
receiving 5 lit/min oxygen with a hood).
Her liver was palpable 2 cm below the rib
cage, and she was hypotonic. But there were no
dimorphic features. Her blood gas analysis
revealed mixed acidosis. Significant cardiomegaly
could be seen on her chest radiography.
Echocardiography revealed ventricular septal
defect, patent foramen ovale, and severe
pulmonary hypertension with pulmonary arterial
pressure of 80 mmHg, and insufficiency of the
tricuspid and mitral valves.
Dopamine and Lasix were administered
intravenously. Furthermore, sildenafil and
milrinone
were
started
for
pulmonary
hypertension, and antibiotic (e.g., ampicillin and
gentamycin) were administered. However,
respiratory distress got worsened, and oxygen
saturation gradually decreased; therefore, the
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patient was intubated and ventilated.
In spite of all treatments, her tachycardia
continued,
and
the
patient’
condition
deteriorated.
Therefore, she was subjected to another
echocardiography, as well as transfontanelle and
abdominal ultrasonographic (USG) examinations.
The brain sonography demonstrated intracerebral
shunt and a dilated, varicose, and persistent vein
of Galen. Congestive heart failure was worsened
rapidly, and she was referred to Razavi Hospital,
Mashhad, Iran, to undergo an endovascular
embolization.
There were many intracerebral fistulas, and
the interventionist could embolize some of them.
After remobilization, the vein of Galen was still fed
by some fistulas.
Echocardiography revealed severe pulmonary
hypertension, insufficiency of the tricuspid and
mitral valves, and right atrial and ventricular
dilation. Despite the strong supportive therapy,
the patient developed a rapid multiorgan failure
and was ventilated. However, the neonate died 10
days after embolization.

Discussion

Congenital heart disease accounts for one-third
of all major congenital anomalies (5). The VOGM is
a venous ectasia secondary to an arteriovenous
fistula that can cause congestive heart failure (4).
Although this malformation is a rare congenital
disorder, it is the most common form of
symptomatic cerebrovascular malformation in
neonates and constitutes about 1% of all
intracranial vascular malformations (6).
The VOGM develops between 6th-11th weeks of
gestation (7) as a result of arteriovenous
connections between the primitive choroidal
vessels and the median prosencephalic vein of
Markowski (8). Low systemic resistance in fetus
can decrease the flow through the fistula and
minimize the cardiac decompensation.
This condition can be diagnosed prenatally by
antenatal Doppler USG. Evidence of progressive
cardiac dysfunction in utero indicates a high-flow
lesion (9). The most common presentation in the
neonatal period is high-output cardiac failure
and multiorgan dysfunction (10). The other
presentations include high-flow congestive
cardiac failure, intracranial hemorrhage, seizures,
and hydrocephaly (11, 12).
The VOGM can sometimes cause a mass effect
leading to progressive neurological impairments.
It can also present with cerebral ischemic changes
and seizure or result in hydrocephalus through
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the obstruction of the cerebrospinal fluid flow.
Early presentation of VOGM in the neonatal period
is associated with a poor outcome and neonatal
mortality rates of 8-63% and > 90% in case of the
provision of treatment and lack of treatment,
respectively. However, this rate is 10% in children
with late presentation (4).
Neonatal diagnosis of VOGM is made by
transfontanelle
Doppler
USG,
computed
tomography angiography, and magnetic resonance
angiography. The cranial computed tomography
and magnetic resonance angiography performed
later confirmed the initial diagnosis of VOGM (12).
Our patient could not be diagnosed prenatally
because her prenatal screening was not complete.
The patient was referred to our hospital with
severe respiratory distress and cardiomegaly
indicated in the chest X-ray. At first, she was
suspected of congenital heart disease, and a
cardiac consultation was requested. But there was
no cardiac defect, except cardiac failure, in
echocardiography. Cardiologist noticed pulsation
and fontanel murmur and observed several
intracranial shunts and aneurysmal vein of Galen
in the brain assessment.

Conclusion

In conclusion, clinical examination and
auscultation of the anterior fontanel are simple
and important examinations in neonates. The
VOGM could be considered in infants with
congestive heart failure. However, the main goal
should be early even antenatal diagnosis and
prompt management of this life-threatening
condition.
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