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Spontaneous regression of a vein of Galen aneurysmal malformation in a pediatric patient:
illustrative case
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BACKGROUND Vein of Galen aneurysmal malformations (VGAMs) are rare congenital intracranial vascular lesions that represent 30% of all
pediatric vascular anomalies. These lesions are associated with severe manifestations, including congestive heart failure, hydrocephalus, and
spontaneous hemorrhage. The mainstay of management is medical stabilization followed by endovascular embolization of the lesion. Although VGAM
was first reported in 1937, there are few published cases demonstrating spontaneous regression of the lesion.
OBSERVATIONS The authors report the case of a 31-month-old female who presented with an incidentally found VGAM. After initial evaluation,
including magnetic resonance imaging and angiography, the patient was lost to follow-up. Upon her return to the clinic at age 12 years, the previously
identified VGAM was absent, indicative of involution of the lesion. The patient remained asymptomatic and met appropriate developmental milestones
during this interval.
LESSONS This report adds a rare case of the spontaneous resolution of VGAM to the literature. This case may suggest the presence of VGAMs that
are asymptomatic, undetected, and regress within the pediatric population. Future studies may benefit from identifying imaging and angiographic
findings predictive of spontaneous regression. There may be a role for conservative management in particular cases of asymptomatic and medically
stable children with VGAMs.
https://thejns.org/doi/abs/10.3171/CASE20171
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Vein of Galen aneurysmal malformations (VGAMs) are congenital
intracranial vascular lesions first described in 1937.1,2 VGAMs represent 30% of all pediatric vascular anomalies3 with an incidence of
approximately 1 in 25,000 individuals.4–6 VGAMs present generally
during the neonatal period or during infancy with congestive heart
failure and intracranial hypertension. VGAM results from an arteriovenous connection between the median prosencephalic vein of
Markowski and the primitive choroidal vessels. This vascular connection develops between weeks 6 and 11 of gestation. The malformation occupies the subarachnoid space of the velum interpositum
and quadrigeminal cistern.7
There are several different classifications of VGAM, with the most
common being the Raybaud and Lasjaunias system.8 In this system,
there are 3 types of VGAMs: (1) choroidal, (2) mural, and (3) secondary
to increased blood inflow due to an arteriovenous malformation. In
addition, Yaşargil also developed a classification system based on the
type of shunt present.9 In this system, VGAMs are classified by direct

shunts (type I), network-like shunts (type II), a combination of direct
shunts and arterial network (type III), and cerebral arteriovenous
malformations (type IV). Choroidal VGAMs represent 56%–76% of
cases.10–12
The severity of symptoms is related to the degree of intracranial
shunt with variability by age. Neonates present with cardiac decompensation secondary to a high-flow systemic shunt.13–16 During infancy,
increased head circumference secondary to venous hypertension and
hydrocephalus is commonly observed. In these patients, there is a risk
of spontaneous hemorrhage, seizure, and infarcts secondary to venous
engorgement or blood flow diversion. Given the severity of the symptoms
and the high mortality associated with untreated VGAMs (76.7% mortality
rate) and open surgical intervention (84.6% mortality rate), early endovascular treatment is recommended (15.7% mortality rate).17
VGAMs can also thrombose, a relatively rare event with a variable
clinical outcome ranging from no symptoms to death.18 The proposed
mechanism of thrombosis is the consequence of a low-flow shunt and
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FIG. 1. CT of the head at presentation. Axial CT revealing moderate
ventriculomegaly with a high-density mass at the pineal region
suggestive of VGAM. A right parieto-occipital scalp hematoma and
an underlying calvarial fracture are present.

insufficient venous drainage. In these cases, angiography of thrombosed VGAMs fails to identify the lesion, and there is an absence of
flow. In addition, thrombosed VGAMs can appear hyperdense when
visualized on computed tomography (CT) and exhibit centralized
methemoglobin with a hemosiderin periphery on magnetic resonance
imaging (MRI).19 If discovered after thrombosis, VGAMs may mimic
pineal tumors, cavum vergae, pineal tumors, or porencephalic cysts on
imaging.20,21 There have been limited reports on the successful surgical
intervention of thrombosed VGAMs.22–25 However, cases of spontaneous disappearance and regression of VGAMs are extremely rare in
the literature.26

Illustrative Case
We present the case of a 31-month-old female who presented with
an incidentally found VGAM. The patient initially presented for

evaluation after a head trauma secondary to a fall down a flight of
stairs onto concrete. The patient was neurologically intact at presentation. CT of the head performed in the emergency department
revealed a right parieto-occipital nondisplaced skull fracture extending to the lambdoid suture and moderate ventriculomegaly
(Fig. 1). Subsequent MRI was notable for a large VGAM with associated hydrocephalus due to compression of the cerebral aqueduct
by a feeding artery (Fig. 2). Formal cerebral angiography was then
performed, identifying a vascular shunt with multiple feeders arising
from the medial and lateral posterior choroidal arteries (Fig. 3). There
was no arterial contribution from the anterior cerebral artery or anterior choroidal artery. Angiography also revealed a single-hole fistula
used by all of the arterial feeders along the anterior aspect of the vein
of Galen aneurysmal dilatation. The patient was formally evaluated by
a cardiologist, who identified a patent foramen ovale without evidence
of congestive heart failure. After initial evaluation, the patient was
seen regularly in follow-up for 4 years, during which she had no
evidence of increased head circumference, developmental limitations, or
congestive heart failure. The patient was referred for consideration of
elective embolization for her VGAM but was lost to follow-up for
approximately 6 years. She returned to the clinic at age 12 years for a
workup for a new frontal headache. MRI/magnetic resonance angiography performed at that time revealed the absence of the previously
identified VGAM, thought to represent delayed involution of the lesion (Fig. 4). There was interval improvement of previously noted
hydrocephalus and new homogeneous prominence of the pituitary
gland thought to represent physiological pubertal pituitary hyperplasia. Ophthalmological evaluation of her symptoms disclosed a
visual refractive error that was treated with prescription eyeglasses,
relieving her headache.

Discussion
Observations
This case represents a rare occurrence of the spontaneous
resolution of an identified VGAM. To our knowledge, there are very
few cases of this event reported in the literature.27,28 Given the high
degree of morbidity and mortality in children with VGAMs, clinicians
seek to intervene early in the disease course. Management is guided
by the criteria developed by Hôpital de Bicêtre in France.8 Under
these guidelines, neonates with congestive heart failure are treated
with aggressive medical therapy until evaluation for endovascular

FIG. 2. MRI/magnetic resonance angiography (MRA) of the brain with contrast at presentation. A large
VGAM measuring 3.2 ´ 2.4 cm is present in the pineal region. The lesion was associated with prominent
arterial feeders arising from the posterior circulation and an enlarged anomalous straight sinus. Previously
noted moderate ventriculomegaly of the lateral and third ventricles visualized by CT was stable. A: Axial view.
B: Sagittal view. C: Coronal view.
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FIG. 3. Digital subtraction angiography of the patient. VGAM was identified with multiple feeders arising from
the medial and lateral posterior choroidal arteries. A single-hole fistula was noted along the anterior aspect of
the VGAM (red arrows). Venous drainage of the vein of Galen occurs via a median vein of the
prosencephalon, falcine sinus. A: Right internal carotid artery injection (anteroposterior [AP] view). B: Left
internal carotid artery injection (AP view). C–F: Left vertebral artery injections with AP and lateral projections,
with both unsubtracted and subtracted images demonstrating artifact from monitoring leads.

FIG. 4. MRI/MRA of the brain with contrast at the long-term follow-up. Previously seen VGAM/
promesencephalic venous complex is no longer present. Mild ventriculomegaly was improved from prior
imaging. The straight sinus is now visible. A: Axial MRI. B: Sagittal MRI. C: Coronal MRI. D: Axial MRA.
E: Sagittal MRA. F: Coronal MRA.
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intervention can be completed. In cases with severe multiorgan
failure or brain damage, therapy may be withheld. The patient described in the present report is one of a handful of unique cases that
demonstrated complete regression of the lesion in a largely
asymptomatic patient. Importantly, previous studies of VGAMs noted
that the presence of major medical comorbidities was associated with
a poor prognosis, none of which were present in this patient. At
presentation, the patient had a maximum Bicêtre score of 21, which
recommends delayed embolization in this clinical scenario.29,30 The
primary goal of endovascular intervention is to preserve life and
prevent developmental delay. Fortunately, the discussed patient met
her appropriate developmental milestones and was progressing
through school without issue. Although her VGAM completely regressed, the persistence of some mild hydrocephalus likely reflects a
combination of impaired cerebrospinal fluid resorption and a degree
of volume loss in white matter.30 This finding is consistent with
previous observations that, although hydrocephalus can result from
obstruction by vein of Galen aneurysmal dilatation, a major component is secondary to a hydrodynamic process that increases
venous pressure.31 Although hydrocephalus should be monitored as
the patient continues to mature, there is evidence that the treatment of
hydrocephalus in cases of VGAM is associated with a high risk of
complications, even after embolization.32

Lessons
This case adds to the few reported cases demonstrating spontaneous resolution of VGAMs in the literature. Current clinical guidelines
seek early endovascular intervention in neonates and infants in order
to minimize mortality and maximize neurodevelopmental outcome.
However, this particular patient had her VGAM incidentally discovered
during a trauma evaluation and was otherwise asymptomatic from the
lesion. Although the intent was to electively treat this patient with
endovascular intervention, the loss of the patient to follow-up and
subsequent spontaneous resolution of the lesion is a notable finding.
Thus, it remains possible that there exists a subset of VGAMs that are
asymptomatic and undetected and that subsequently thrombose and
regress within the pediatric population. Future studies may benefit from
exploring imaging and angiographic findings that could predict which
VGAMs may resolve in a similar manner. These studies may inform
future management of asymptomatic patients with VGAM without
evidence of associated medical comorbidities.
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