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Case Report:
Cardiac Involvement in a Fetus With Vein of Galen Aneurysmal |
Malformation, Diagnosis, and Treatment: A Case Report
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ABSTRACT

Vein of Galen Aneurysmal Malformations (VGAMs) are severe and rare congenital brain
vasculature anomalies, which causes high mortality and morbidity in fetuses, neonates, and

Article info: infants. It can be identified in the pregnancy period with fetal echocardiography. We report a
Received: 11 Feb 2020 . case of VGAMs with severe cardiac manifestations in the fetus of a pregnant woman at the 28th
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1. Introduction This abnormality was first described in 1895. The exact

incidence is unknown, but the prevalence is 1% of all

ein of Galen Aneurysmal Malformations neonatal intracranial vasculature malformations. This

(VGAMs) are rare congenital vasculature congenital malformation develops during weeks 6th—

abnormalities and the most common form 11* of gestational age. This anomaly is characterized

of symptomatic cerebrovascular anomaly by the connection between intracranial vessels (typi-

in neonates and infants. VGAMs preva- cally the posterior choroid arteries or the anterior ce-

lence is less than 1 in 25000 live deliveries, rebral arteries) and the deep venous system (the Vein

which can cause high morbidity and mortality, particu- of Galen), which leads to a communication between

larly in neonates and then infants and older children. the cerebral arteries and the deep veins of the brain.
* Corresponding Author:

Mohammad Taghi Majnoon, MD.

Address: Department of Pediatrics, Children’s Medical Center, Tehran University of Medical Sciences, Iran.
Tel: +98 (21) 61479

E-mail: 107majnoon@gmail.com



https://orcid.org/0000-0003-1569-9427
https://orcid.org/0000-0002-3534-0094
https://orcid.org/0000-0001-9954-0688
https://orcid.org/0000-0001-6181-9587
https://orcid.org/0000-0002-9445-9845
http://jpr.mazums.ac.ir/page/69/Open-Access-Policy
http://dx.doi.org/10.32598/jpr.9.3.880.1
https://crossmark.crossref.org/dialog/?doi=10.32598/jpr.9.3.880.1
http://jpr.mazums.ac.ir/page/69/Open-Access-Policy

July 2021, Volume 9, Issue 3, Number 23

The direct shunting of cerebral arterial flow into the
draining vein (arteriovenous shunting of blood) makes
it markedly enlarged and aneurysmal. Compression of
the developing brain by the enlarged vessel may lead
to cerebral hypoplasia, atrophy, or hydrocephalus. De-
velopmentally, the dilated vein of Galen arises from the
persistence of the embryonic median prosencephalic
vein of Markowski [1].

The prognosis of neonates and infants with the vein of
Galen malformations is poor, with a postnatal mortality
rate of 50% and a high risk of neurologic complications.
Pathophysiologically, the size of the fistula determines
the amount of blood shunting and the time of presenta-
tion. Also, it presents in several different ways, and the
most common feature includes the high output cardiac
failure and cyanosis in the newborn that can be mistak-
en for a cyanotic congenital heart anomaly. In a neonate
with congestive heart failure and a structurally normal
heart, the diagnosis of an intracranial arteriovenous
malformation should be noticed [1-8]. Diagnosis of this
anomaly is possible by ultrasonography; however, there
is a paucity of information regarding the specific find-
ings of VGAMs [1].

There is often a delay in diagnosis as the clinical pre-
sentation can mimic cyanotic congenital heart disease
or persistent pulmonary hypertension of the newborn.
Treatment in the neonatal period includes supportive
care in neonatal intensive care. Without intervention,
the mortality rate among infants with VGAM is close
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to 100%. Endovascular embolization revolutionized the
management of VGAM. Endovascular treatment is the
treatment of choice for VGAM presenting in infancy
with heart failure and significantly reduces its morbid-
ity and mortality. Embolization, both of feeding arteries
and draining veins, can considerably reduce aneurysmal
blood flow. Overall prognosis in the short and the long
term has improved but is still not ideal for this group of
neonates [2, 4, 7-10].

This study highlights the identification of this anomaly
in the pregnancy period. We report a severe case of
VGAM with significant secondary cardiac involvement.
It eventually led to the death of the baby after birth.

2. Case Presentation

A 37-year-old pregnant female (Gravid 4, para 0, abort
2, living child 1) was referred to our perinatology clinic
at her 28th week of pregnancy with an ultrasound re-
port of a vasculature aneurysmal dilation in the brain
of the fetus, which suggested a malformation of Galen,
and cardiomegaly. No additional maternal risk factors
were detected.

In the fetal echocardiography, evidence of skin edema
and pleural effusion was detected, which indicated the
diagnosis of hydrops fetalis and orientation and position
of the heart was normal (levocardia and levoposition).
The apical 4-chamber view showed right ventricular and
atrial enlargement (Figure 1). Short axis and 3-vessel
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Figure 1. Four-chamber view of fetal study showing right ventricular and atrial enlargement

RAE: Right atrial enlargement, RVE: Rigth ventricular enlargement, LA: Left atrium, LV: Left ventricle
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Figure 2. Three-vessel view showing dilation of pulmonary trunk and annulus

view showed dilation of the pulmonary artery (Figure
2). In the axial view, a high flow and prominent superior
vena cava and left innominate vein were detected (Fig-
ures 3 & 4), and the bicaval view showed superior vena
cava dilation (Figure 5).

The pregnancy continued until the 38" week of gesta-
tion, and soon after the birth, the baby was intubated
because of significant cyanosis. Transthoracic echocar-
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diography showed right heart (right atrium and ventri-
cle) enlargement (Figure 6) and prominent superior vena
cava with high flow and right to left shunt through the fo-
ramen oval (Figure 7). Brachiocephalic arterial branches
in suprasternal notch view were enlarged (Figure 8). The
neonate was treated with medical treatment, including
milrinone (as a pulmonary vasodilator) and dopamine
infusions (with renal dose to support renal blood flow).
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Figure 3. Axial view of upper major systemic vessels showing dilation of Left Innominate Vein (LIV) and Superior Vena Cava (SVC)

LIV: Left Innominate Vein; SVC: Superior Vena Cava.
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Figure 4. Color doppler of axial view Showing high flow and dilated Left Innominate Vein (LIV) and Superior Vena Cava (SVC).

The patient was taken to another hospital for cerebral
vascular embolization, and the embolization of this brain
vascular anomaly was performed, but the patient be-
came ill and died immediately after this procedure.

3. Discussion

Vein of Galen aneurysmal malformations are the most
frequent arteriovenous malformations in infants and fe-

Figure 5. Bicaval view showing dilated superior vena cava and right atrium

tuses that result in significant dilation of the great vein
of Galen. It commonly presents in the neonatal period,
although it may present in early childhood. The clinical
presentation of VGM varies with age. Neonates usu-
ally have multiple fistulae and present with high-output
heart failure. Usually, the signs of severe heart failure
develop shortly after birth. Often cyanosis is present,
which is also suggestive of persistent pulmonary hyper-
tension. Infants and younger children with a single fis-
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SVC: Superior Vena Cava; RAE: Right Atrial Enlargement; IVC: Inferior Vena Cava.
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Figure 6. Apical four-chamber view of transthoracic echo showing right heart (right ventricle and atrium) enlargement

RVE: Right Ventricular Enlargement; RAE: Right Atrial EnlargementRAE: Right Atrial Enlargement; IVC: Inferior Vena Cava.

tula are presented with seizures, hydrocephalus, disten-
tion of scalp veins, and failure to thrive. Older children
and adults often present with neurological symptoms,
including headaches and seizures. VGAM occurs when
the vein of Galen receives (directly or indirectly) an arte-
rial communication from one or more major intracranial
arteries [2, 5, 7, 9].

VGAM often results in high-output heart failure. The
increased preload caused by the intracranial vascula-
ture anomaly leads to the significant dilation of the su-
perior vena cava. With the progression of the disease,
heart failure, as a usual finding, may develop, and the
fetal right-side heart will be dilated. Heart failure is due
to the size of the arteriovenous shunt, which can steal
80% or more of the cardiac output. It is also the most
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Figure 7. Subcostal sagittal view showing right to left shunt via foramen oval, dilated, and high flow superior vena cava

FO: Foramen Ovale; SVC: Superior Vena Cava.
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Figure 8. Suprasternal notch view showing dilation of the first brachiocephalic branch of aorta

common cause of death in such patients. Tricuspid re-
gurgitation, cardiomegaly, and fetal hydrops may ensue
[1, 2,5, 9]. Dilation of superior vena cava and right heart
enlargement was prominent in our patient.

The treatment of vein of Galen aneurysmal malforma-
tion includes initial cardiovascular stabilization. This is
achieved by reducing systemic and pulmonary vascu-
lature resistance and improving systemic perfusion and
myocardial function. In most cases, a vasodilator agent,
either alone or in combination with inotropic agents, is
needed. Milrinone and inhaled nitric oxide have been
found beneficial. Some patients can benefit from treat-
ment with prostaglandin E1. Without interventional
neuroradiology and embolization, the prognosis is poor
for neonates with early severe cardiac failure. Severe
heart failure rapidly progresses to multiorgan failure,
severe lactic acidosis, and death. Before new imaging
technologies and endovascular treatment, Galen mal-
formations were fatal in 90% of patients under 1 month
of age, and half of those were between 1 month and 1
year old. Nowadays, treatment of this lesion has been
revolutionized by transcatheter embolization tech-
niques, with 70%—-80% survival, and surgical interven-
tion does not have an important role. Endovascular
embolization is the preferred treatment modality, pref-
erably after the age of 5 to 6 months. A good outcome is
to be expected when treatment is performed before the
significant brain injury. A recent systematic meta-anal-
ysis of 667 patients performed by Yan j et al. revealed
that 68% of the patients, including neonates (44%),

infants (41%), children, and adults (12%), had a good
outcome after endovascular embolization [11]. Similar
results were found in a review by Khullar et al., who re-
ported 84% of good to the fair outcome and a 15% mor-
tality rate among 337 patients undergoing endovascular
treatment during 2001 and 2010 [12]. The development
of intravascular occlusion devices has shown to be safer
and more effective. A study by Ciricillo et al. showed
that all six neonates with VGAM who underwent di-
rect microsurgery died while six of the eight who were
treated with endovascular embolization survived [13].
Lasjaunias et al. [14] reported a mortality rate of 13% in
36 cases of VGAMs treated with endovascular emboliza-
tion. However, endovascular treatment of neonates and
young infants has not been without complications, in-
cluding perforation of the thin-walled aneurysm or the
feeding vessels [3, 4, 7, 9].

In the uterus, heart failure is rare because the low re-
sistance of the cerebral Arteriovenous Malformation
(AVM) is balanced by the low resistance of the uteropla-
cental unit, allowing perfusion of the peripheries. With
the loss of the placenta at birth, up to 70% of cardiac
output is directed to the cerebral circulation. Pulmonary
arterial pressure remains high, and the ductus arte-
riosus remains open, directing right ventricular output
through the patent ductus arteriosus and into the de-
scending aorta. Therefore the right ventricle and pulmo-
nary artery have become dilated. Severe heart failure
associated with VGAM appears to be more severe than
heart failure associated with intracardiac anomalies. As
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a result, stabilization of these neonates before neuro-
intervention or neurosurgery is difficult, and cardiac
failure is often resistant to treatment. In critically ill pa-
tients, medical treatment with milrinone improves myo-
cardial function and produces systemic and pulmonary
vasodilatation [4, 5, 9].

Pulmonary hypertension of the newborn associated
with Galen malformations will be dramatically de-
creased following endovascular embolization, which
could be a significant factor in the mortality and mor-
bidity of these patients [2, 3]. Holden et al. have found
in the neonates and infants with intracranial arteriove-
nous malformations and congestive heart failure that
pulmonary hypertension is invariably present and is at
or above the systemic levels in some of the patients
[15]. They showed that pulmonary artery pressure de-
creased in some patients in response to oxygen inha-
lation. Our patient did not respond to oxygen therapy
and mechanical ventilation, and we had to perform a
transcatheter embolization procedure.

4, Conclusion

VGAM is a rare congenital anomaly and, in general,
has a poor prognosis. It is also called “median prosen-
cephalic arteriovenous fistula”, and its development
occurs between 6 and 11 weeks of the fetus’s develop-
ment. Most cases are diagnosed after birth, and the
prenatal diagnosis is made by fetal echocardiography
and prenatal magnetic resonance imaging [16]. When
an aneurysmal lesion is seen in the fetus’s brain, VGAM
is a differential diagnosis.

The prenatal diagnosis of VGAMs is possible with high
accuracy by fetal ultrasound findings. Therefore, early
fetal screening by ultrasonography (and fetal echocar-
diography when a diagnosis is suspected) should be
considered.
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