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Case Report
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Abstract

The Vein of Galen aneurysmal malformation (VGAM) is a rare and complex arteriovenous (AV) malformation found in about 1% of all fetal AV abnormalities. The
high morbidity and mortality requires an early and precise diagnosis to counsel parents and guide physicians for pre-, peri- and postnatal management as well as for
prediction of outcome. Fetal MRI is a safe, important and well-established diagnostic tool in the clinical evaluation of fetuses with suspected cerebral anomalies and
has become superior to color Doppler ultrasonography in the diagnosis of VGAM in recent years. It provides highly sensitive information not only about the VGAM
and related brain injury but also about the systemic impact of the malformation on the fetus. In this report we present the fetal MR imaging findings including the

progressing brain injury known as “melting brain”.

Introduction

Arterio-venous anomalies involving the vein of Galen are rare and
complex vascular lesions with an incidence of about one in 25000 with
a male predominance of 3:1. According to Lasjaunias [1] these vascular
lesions can be classified by its angioarchitectural characteristics as a
VGAM, and a vein of Galen aneurysmal dilatation (VGAD). A VGAM
is an arterio-venous (AV) malformation in which arteries directly
connect to a persistent dilated embryonic prosencephalic vein of
Markowski whereas in a VGAD arteries directly drain into a dilated but
already formed vein of Galen. The vein of Galen is a short trunk which
is being formed by the union of the two internal cerebral veins and
the basal veins of Rosenthal. If left untreated a VGAM or VGAD has
an almost 100% morbidity and mortality. The first attempts of treating
these malformations were recorded in an infant with intracranial
hypertension in the early 20" century [1,2-8]. It can be diagnosed as
early as week 6 to 11 of gestation, but is usually not detected prior to
the 24" week of gestation [9]. Two- (2D) and three- (3D) dimensional
ultrasound (US), Doppler color US and magnetic resonance imaging
(MRI) are the main diagnostic techniques during pregnancy.

Due to the significant arterio-venous shunting and “arterialization”
of the draining vein of Galen or persistent vein of Markowski, the
normal drainage of the intracerebral veins is impaired increasing the
risk for chronic intraperenchymal venous stasis and/or ischemia. This
chronic venous congestion may result in a progressive destruction
of the hemispheric white matter and overlying cortex known as
the “melting brain syndrome”. Furthermore the increased venous
pressure impairs the resorption of cerebrospinal fluid at the Pachionic
granulations with subsequent hydrocephalus which may be aggrevated
by direct compression and obstruction of the Sylvian aqueduct by the
dilated vein of Galen [3,6]. Furthermore systemic complications
of the AV-shunting include congestive heart failure, pleural and
pericardial effusions, ascites as well as generalized subcutaneous
edema (fetal hydrops).
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As described in the literature [7,10] VGAM/VGAD have a very
poor outcome, in particular if a “melting brain” develops or significant
systemic complications ensue. Termination of the pregnancy is often
considered when the fetus presents with multi-organ failure or brain
parenchymal change. However, there are certain factors like Neonatal
score > 12 (described by Lasjaunias) or no parenchymal changes
(p<0.003), no calcifications (p<0.046), or no arterial steal phenomenon
(p<0.001) which are statistically relevant and predict a better patient
outcome and possible survival [10]. An early and complete diagnosis
during fetal life is consequently essential.

We report on two different cases with fetal melting brain syndrome
to emphasize the ability of fetal MRI to detect malformation and its
cerebral and systemic complications.

Case report

In a 29 year old pregnant (P0121) woman, a sonogram showed
intracranial lateral ventricle dilation of the fetus at 25 weeks of
gestation. The corpus callosum appeared slightly wider than expected.
A fetal MRI (Figure 1) was done showing moderate contour irregularity
along both lateral ventricles with inhomogeneous T2 hypointense
signal of the periventricular white matter along both lateral ventricles.
Moderate-to-severe supratentorial hydrocephalus and volume loss of
the periventricular white matter consistent with a developing “melting
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Figure 1. Triplanar (sagittal, coronal and axial) T2-weighted ultrafast fetal MRI in a fetus with a VGAM. The vein of Galen is seen as an enlarged, T2-hypointense tubular structure in the
midline draining into the dilated Torcula Herophilli and subsequent transverse and sigmoid sinuses. The periventricular white matter is significantly reduced in volume and mixed T2-hyper
and hypo-intense, the ventricles are enlarged. Findings are characteristic for a melting brain syndrome secondary to a VGAM.

brain” as well as moderate cardiomegaly was detected. A significantly
dilated vein of Galen (Figure 1) as well as enlargement of the straight
sinus, transverse sinuses and sigmoid sinuses was seen. The posterior
cereberal arteries and posterior choroidal arteries were also dilated.
A follow up ultrasound examination at 31 weeks gestation showed a
worsening fetal hydrops, cardiomegaly, ascites, hypoplastic aortic arch
with accelerated flow, bilateral cerebral ventriculomegaly, hydrocele. A
fetal echocardiogram confirmed the cardiomegaly with a dilated right-
sided heart including markedly dilated superior vena cava consistent
with a history of a vein of Galen Malformation. A moderate tricuspid
regurgitation and moderately depressed right ventricular systolic
function was also found.

The mother was admitted for prolonged fetal monitoring, 2 doses
of betamethasone, and C-section 24 hours after the last steroid dose.
36 hours after administration of her first dose of bethamethasone her
Biophysical Profile became increasingly concerning (4/10) prior to
6/10 at the time of admission and the decision was made to proceed
with a delivery via C-section prior to the planned 48 hours post
betamethasone time. The mother tolerated the procedure well, the baby
went to the NICU but did not survive its first day of life.

Case2

In a 29 year old (POG1) woman, routine 14-week ultrasound
showed a large anterior uterine fibroid which was confirmed on a
follow up ultrasound study done at 21 weeks. The fetal anatomy at
that time was reported normal. The 25-week ultrasound study was
concerning for an enlarged right>left fetal heart. After presenting
with vaginal bleeding a maternal fetal medicine ultrasound study was
performed which showed a large midline “cystic” structure with dilated
intracranial vessels including a large superior sagittal sinus. There were
multiple arteries near the “cystic” structure. Pulse Doppler showed high
velocity flow profiles consistent with a fetal vein of Galen aneurysmal
malformation. Right sided cardiomegaly was seen with moderate-to-
severe systolic tricuspid regurgitation. Enlarged vena cava and dilated
neck veins were also reported.

In order to further evaluate the anomaly a fetal MRI (Figure
2a) was performed which confirmed a large T2 hypointense tubular
structure in the region of the expected location of the vein of Galen,
significant elongation and partially deviation to the right of the midline
of the vein of Galen which was draining into a significantly dilated
torcula Herophilli as well as significant dilatation/widening of the
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transverse sinus bilaterally, sigmoid sinus and jugular veins. Multiple
dilated feeding arteries were noted originating from the circle of Willis
predominantly of the carotid arteries bilaterally, draining into the
dilated vein of Galen to the right of the midline. The ventricles were
of normal size for gestational age, the hemispheric white matter and
cortical gray matter unremarkable. A follow up fetal MRI 4 weeks
(Figure 2b) later confirmed the vein of Galen aneurysmal malformation,
however the periventricular white matter appeared significantly injured
with rapidly progressing resorption of the periventricular white matter,
intraparenchymal hemorrhages/calcifications, malformed overlying
cortical ribbon and a vague dilatation of the ventricles consistent with
a “melting brain” syndrome.

At 31 weeks the child was delivered via primary low-segment
transverse cesarean section. The mother tolerated to procedure well
and the baby was brought to the NICU where it passed away after 27
minutes of life.

Discussion

The Vein of Galen Aneurysmal Malformation is a rare vascular
malformation with an incidence of 1% of all fetal AV abnormalities
[1,8,9]. Morbidity and mortality is high, especially if a progressive brain
injury develops in combination with systemic symptoms. Even though
the vascular anomaly is being formed between the 6® and 11" week of
gestation it usually remains un-detected until the end of the second
trimester. Color coded Doppler ultrasonography typically allows to
identify the vascular anomaly, however progressing white matter
injury may remain underrecognized. Fetal MRI is a safe, important
and well-established diagnostic tool in the clinical evaluation of fetuses
with suspected cerebral anomalies and has become a valuable adjunct
to color Doppler ultrasonography in the diagnosis of VGAM/VGAD in
recent years [11-13]. Not only can the MRI detect cerebral anomalies
in more detail but it can also give a highly sensitive information about
the brain ultrastructure as well as associated systemic complications
including fetal cardiac failure, pleural effusions, ascites, fetal hydrops
and even placental hydrops. The “melting brain” syndrome is caused by
chronic hypoxia and venous stasis due to venous hypertension which
leads to rapid destruction of the white matter [1,11]. The presence
of these factors are associated with poor postnatal outcome for the
fetus and may result in maternal complications if not detected early.
Fetal MRI provides highly sensitive imaging information relevant for
prognostication and management of pregnancy and delivery. Serial
or follow up fetal MRI may be necessary to identify progressive brain
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Figure 2. Triplanar (sagittal, coronal and axial) T2-weighted ultrafast fetal MRI in a fetus with a VGAM. The initial fetal MRI (a) shows the characteristic dilated vein of Galen draining into
a dilated torcula Herophilli and transverse sinus. The periventricular white matter and overlying cortical ribbon are appropriate for gestational age. The follow up fetal MRI (b) four weeks
later shows progressive periventricular white matter injury with developing ventriculomegaly and a malformed overlying cortical ribbon. Mild subcutaneous edema is noted along the chest
wall. On both studies a large uterine fibroid is noted.

injury which may be too subtle or even absent on an initial, early study.
Radiologists should be familiar with this devastating and characteristic
“melting brain” imaging findings.
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