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Abstract

Background: ~ The vein of Galen
aneurysmal malformation (GVAM) is a rare
congenital vascular lesion, with high
morbidity and mortality without treatment,
endovascular management is the best
alternative available today.

Aim: The purpose of this work is to report
the case of a female patient with
imaginological and angiographical diagnosis
of GVAM, which was difficult for
endovascular managent alone, due to this was
decided an alternative endovascular direct
access guided by stereotactic assistance.

Case report: We report the case of an
infant with imaging and angiographic
diagnosis of GVAM, with absence of the vein
access through classical embolization could
be done, complicating and making difficult
for endovascular management alone, hence
was decided an alternative endovascular
direct access guided by stereotactic assistance,
ensuring total embolization of the lesion with
coils. The patient progressed satisfactorily.

Discussion: VGAM generally represents

only 1% or less of total cerebral vascular
malformations, but in pediatrics may be as
high as 30%. The malformation is occupying
the subarachnoid space of the velum
interpositum and the quadrigeminal cistern.
It is characterized by the presence of the vein
embryonic precursor of the vein of Galen,
and abnormal arterial shunts from arteries
normally developed but extremely dilated.
Mortality rate is high in these patients
without treatment, developing hydrocephalus
and cerebral complications related to the
occupying mass that could drive to epilepsy,
serious cognitive sequelae, intracerebral
emorrhage and death within the possibilities.
Heart failure is often a common
complication. To our knowledge this is the
first report of the use of stereotactic assistance
in the endovascular therapeutic management
of VGAM.

Conclusions: In cases where clasical
venous access cannot be achieved as in the
case we report, further technical assistance
can be obtained with stereotactic guidance,
making easier the procedure, remembering
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that without therapy, VGAM result in life-
threatening hydrocephalus and/or
intracranial hemorrhage, rapidly driving to
death.

Key words: vein of Galen aneurysmal
malformation, endovascular management,
stereotactic approach.

Introduction

The vein of Galen aneurysmal
malformation (VGAM) is a rare cerebral
vascular malformation firstly reported by
Steinhel and cited by Dandy 1919, (1, 2) with
a prevalence of less than 1/25,000 deliveries.
(3) VGAM are responsible for about 1% of all
the vascular malformations and about 30% of
the pediatric vascular malformations. (4, 5)
They are characterized by the abnormal
persistence of the Markowski’s median
porencephalic vein which, fueled by primitive
embryonic meningeal arteries, becomes in the
blood collector of this malformation. (6)

Two different subtypes of vein of VGAM
can be distinguished, including the choroidal
and mural types. Patients with the choroidal
type have multiple arterial feeders draining
on multiple different locations into the
dilated median prosencephalic vein, and
usually present with heart
newborns; the mural type is characterized by
the confluence of all arterial feeders in one

failure as

terminal fistula, which drains into the
prosencephalic vein, and its presentation is
later in infancy with macrocephaly or failure
to thrive, which may be associated with mild
cardiac failure or asymptomatic
cardiomegaly. (7) Borthne and coworkers (8)
used a different classification, see Table 1.
VGAM can be classified also as a “true” vein
of Galen aneurysmal malformation or a

“false”. (9) A “true” VGAM involves a dilated
median prosencephalic vein of Markowsky
receiving drainage from multiple
arteriovenous shunts. A “false” VGAM
involves an arteriovenous malformation that
drains into a tributary of the vein of Galen,
resulting in its overload and dilatation.

The vasculature of VGAMs is very
complex with choroidal arteries as the main
feeding arteries. They form a fistula or
multiple fistulae with the embryologic
precursor of the Galenic vein, the median
prosencephalic vein. This dilated
embryogenetic vein drains through the so-
called falcine sinus - which is in the
embryogenesis the forerunner of the straight
sinus - into the superior sagittal sinus. (5)

To note, high-flow arteriovenous
malformation and fistula are commonly
treated by using an endovascular approach
with a variety of materials, such as detachable
coils. We present the case of a female patient
with imaginological and angiographical
diagnosis of GVAM, which was difficult for
endovascular managent alone, due to this was
decided an alternative endovascular direct
access guided by stereotactic assistance.

TABLE 1
VGAM classification by Borthne et al (8)

Type | Characteristics

I Direct fistulae to the pouch (median

prosencephalic vein).

11 Indirect arteriolovenous fistulae through
an intervening tangle of vessels (nidus)

between the arteries and the vein.

II1 Combination of Types I and II: mixture
of direct arteriovenous and

arteriolovenous fistulae.
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Case report

A child of 24 months presented with
macrocania. Antenatal assessments revealed
aneurysmal malformation of the vein of
Galen.
decided by conventional technique but

Endovascular ~management was

vascular access was not possible through the
posterior cerebral arteries. The procedure was

performed one week after direct approach to

the aneurysm of the vein of Galen by
stereotactic guidance (Leksell frame), is
placed a stereotactic frame and direct
approach was performed by parietal
craniotomy, a complete embolization was
performed in the aneurysmal malformation
of the vein of Galen with coils. (Figure 1 A, B,
C, D, E) The child tolerate the procedure and

was followed by an interval of six months.

ek
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Discussion

In this report we present the case of a
VGAM with absence of the vein access
through classical embolization could be done,
complicating and making difficult for
endovascular management alone, hence was
decided an alternative endovascular direct
access guided by stereotactic assistance,
ensuring total embolization of the lesion with
coils. Patient evolution was remarkable. The
malformation develops between the 6th and
11th weeks of gestation after the development
of the circle of Willis. With the development
of the basal ganglia, primitive internal
cerebral veins form and fuse in the midline to
form the vein of Galen and straight sinus,
replacing the median prosencephalic vein as
the main venous drainage of the choroid
plexus. The caudal remnant of the median
prosencephalic vein becomes part of the vein
of Galen complex. Persistence of the median
prosencephalic vein is a common finding in
vein of Galen malformations. (10) The
presence of a persistent falcine sinus (which
normally regresses as the straight sinus
develops) is also indicative of the arrested
venous development that commonly occurs
in the setting of a vein of Galen
malformation. (10) Thus VGAM result from

Figure 1

the development of an arteriovenous
connection between the primitive choroidal
vessels and the median prosencephalic vein of
Markowski. The abnormal flow through the
connection retards the normal involution of
this embryonic vein and thus prevents the
development of the vein of Galen. (6, 11) The
most obvious feature is a midline intracranial
vascular fistula with aneurysmal dilation of
the vein of Galen. (12)

Although diagnosed principally in the
pediatric age group, may not be revealed until
adulthood.  Patients with VGAM have
varying age-related clinical presentations.
Clinically, vein of Galen aneurysmal dilation
usually presents in childhood or young
adulthood and shares clinical manifestations
with  other deep-seated arteriovenous
malformations.  Hydrocephalus as a
presenting sign of VGAM usually occurs
secondary to impaired cerebrospinal fluid
(CSF) resorption due to venous hypertension.
Cerebral venous circulation often is reversed
and rerouted toward the cavernous sinus and
ophthalmic veins (producing dilation of facial
veins or epistaxis) or to the basisphenoid
sinus and pterygoid veins. (7)

Management is a major therapeutic

problem, currently, interventional
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neuroradiology is the therapeutical method of
choice for VGAM, (14) which is influenced
by VGAM’s classification: the mural type can
be treated via a transarterial or a transvenous
approach, whereas, the choroidal type can be
treated only via a transvenous approach,
however, when classicao vein acces to the
VGAM it is necessary to recur to alternative
approaches or techniques, as we present here.
Despite neuroradiological intervention
has been shown to control cardiac failure
when present, there is a perception that
neurological outcome in survivors is poor.
(13) Lasjaunias et al., (15) reported that 216
patients were treated with endovascular
embolization, from which, 23 died despite or
because of the embolization (10.6%). Twenty
out of the 193 (10.4%) surviving patients were
severely retarded, 30 (15.6%) were moderately
retarded, and 143 (74%) were neurologically
normal on  follow-up. Their data
demonstrated that most treated children
survive and undergo normal neurological
development, as in our case, with the extra
help of stereotactic  guidance; the
endovascular management was achieved
without complications. To our knowledge
this is the first report of the use of stereotactic
assistance in the endovascular therapeutic
management of VGAM. Complications
regard the endovascular approache are scarce,
Hyodo et al (16) reported the case of VGAM
in which coil migration was observed during
the endovascular procedure. Significant risk
exists for either proximal or distal coil
migration because of rapid flow. The cause of
migration may be due to a size mismatch
between the embolised coils and the caliber of
the parent artery, probably due to redilatation
of a constricted artery. Another possible

mechanism is mechanical vasospasm due to
catheter manipulation in the early stage of the
endovascular procedure. (16)

Conclusions

Aggressive  medical  treatment  of
complications secondary to VGAM and
urgent endovascular  intervention  has
produced encouraging results, although early
diagnosis remains a challenge. With more
and more technological advances in the
developments in the field of interventional
neuroradiology and availability of better
postprocedure intensive care, these once
nontreatable conditions with a very high
mortality rate are now potentially curable
using  interventional = neuroradiological
techniques with excellent clinical results, low
complication rate and very low morbidity and
mortality. In cases where clasical venous
access cannot be achieved as in the case we
report, further technical assistance can be
obtained with stereotactic guidance, making
easier the procedure, remembering that
without therapy, VGAM result in life-
threatening hydrocephalus and/or
intracranial hemorrhage, rapidly driving to
death.
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