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Abstract
Introduction Thrombosis is frequently observed in Galen
malformation, but propagation of thrombosis resulting in the
disappearance of the aneurysmal malformation is a very rare
clinical condition.
Case report A rare case of spontaneous regression and disap-
pearance of the vein of Galen aneurysmal malformation
(VoGAM) in a pediatric patient with repeated generalized sei-
zure, increased head circumference, and congestive heart fail-
ure is recorded. The course of regression from infancy to
8 years of age has been depicted. Radiological studies initially
demonstrated VoGAM complicated by an intra-cerebral hem-
orrhage and hydrocephalus, which later underwent spontane-
ous regression. Long-term clinical and radiological follow-up
is presented.
Discussion Different conditions including hemodynamic al-
teration, compression of adjacent hematoma, and narrowing
of related vascular structures have been described to cause
thrombosis of VoGAM. The relevant literature to address pos-
sible mechanism is reviewed.
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Introduction

The vein of Galen aneurysmal malformations (VoGAMs) are
rare intracranial congenital vascular lesions. They are com-
monly diagnosed during neonatal period or early childhood,
when manifest as congestive heart failure and intracranial hy-
pertension, respectively [1, 2]. The patients harboring VoGAM
may experience occlusion of the malformation following
thrombosis of the vascular lesion. Although thrombosis of
the Galen malformation is a common clinical condition and
has been frequently reported in the literatures [3–6], complete
regression resulting in disappearance of the aneurysmal mal-
formation is a quite rare clinical condition, and to our knowl-
edge, only four cases of spontaneous disappearance were re-
ported previously [7–10]. Here, we present an infant harbor-
ing vein of Galen malformation, who experienced sponta-
neous total regression and disappearance of the vascular
pathology confirmed by long-term clinical and neuro-
radiological follow-up. Review of the relevant literature
has been performed to address the possible mechanisms.

Historical background

It has been recognized that the vein of Galen malformation, as
an arteriovenous connection between primitive choroidal vessels
and the median prosencephalic vein of Markowski, develops
between the 6th and 11th weeks of gestation [11]. Different
classification schemes have been proposed for the vein of
Galen malformation. According to the Raybaud and
Lasjaunias classification, three types of aneurysmal malforma-
tion could be described: (a) choroidal, (b) mural, and (c) vein of
Galen dilatation following increased blood inflow due to an
arteriovenous malformation. The choroidal type is more severe
and usually causes multiple organs failure especially high output
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heart failure in the neonates and characterized by multiple fistu-
las at the anterior and terminal segment of the median prosen-
cephalic vein. The arterial feeders come from anterior and pos-
terior choroidal arteries and some additional feeders from
quadrigeminal and thalamoperforating arteries. The mural type
is often slow flow and asymptomatic lesionwith the fistula at the
lateral-inferior wall of the median prosencephalic vein. The ar-
terial supply is usually from unilateral or bilateral quadrigeminal
and or posterior choroidal arteries. Galen aneurysmal dilatation
is a true vein of Galen that drains a dural arteriovenous fistula or
a brain arteriovenous malformation accompanied by venous
drainage of normal brain parenchyma. It is against to the persis-
tent embryonic vein in the true VoGAM that does not drain the
normal brain and drains only the malformation [11–14].

In contrast to the superficial cerebral venous system and
venous sinuses, thrombosis of the deep venous system is a rare
clinical condition. In the territory of the deep venous drainage, a
relatively higher tendency of vein of Galen to thrombose for-
mation has been mentioned [5]. Searching available current
literature to catch the first reported cases of thrombosed vein
of Galen malformation and excision of the thrombosed aneu-
rysm results in finding two separate reports in 1950 by Davis
and 1968 byWeir, respectively [15, 16]. Although several cases
of spontaneous thrombosis or successful surgical treatment of
thrombosed aneurysm of Galen have been thereafter published,
spontaneous disappearance and regression of the malformation
is a rare clinical condition.

Clinical presentation

Most symptoms of the VoGAMs are related to the magnitude of
the intracranial shunt and differ considerably in neonate from
those seen in older ages [17]. In neonates, cardiac decompensa-
tion often develops due to high flow systemic shunt. Increased
head circumference secondary to venous hypertension and sub-
sequent hydrocephalus is commonly observed in infancy.
Obvious signs of intracranial hypertension, intra-cerebral hem-
orrhage, seizure, and infarcts related to the retrograde venous
engorgement or diversion of the blood flow may occur [13, 18].

Since thrombosis of the Galen malformation is an uncom-
mon occurrence, its clinical presentation and symptoms have not
been discussed in detailed. Generally, spontaneous thrombosis
of the VoGAM has variable clinical course and symptoms from
asymptomatic to death [9]. It may be accompanied by seizure,
alteration of consciousness, and intracranial hemorrhage [19].

Diagnosis

The diagnosis of the VoGAM is usually obtained in infancy or
early childhood, comprising 30 % of the pediatric intracranial
vascular lesions [20]. Angiography provides useful detailed

information about the pathology and has become the gold
standard diagnostic method. Prenatal detection of the
VoGAMs has been facilitated by pulsed and color Doppler
ultrasonography in the 2nd or 3rd trimester of pregnancy.
The malformation appears in prenatal ultrasound study as a
midline posterior third ventricle echogenic mass, associating
with dilated cerebral venous sinuses, dilated neck vessels, and
cardiomegaly [18, 21, 22]. Regarding the age of developing
thrombosis, the detection of a thrombosedVoGAM in prenatal
sonography and MRI, later confirmed by autopsy, has been
reported as early as 21st weeks of gestation [18].

In case of thrombosed VoGAM, angiography fails to reveal
the lesion and demonstrates the absence of flow. The lesion
appears in CT scan as a hyperdense lesion with occasionally
calcified capsule, and MRI contributes the characteristics of
extracellular methemoglobin in the central part and hemosid-
erin in the peripheral part of lesion [23]. Considering the an-
atomical location of the lesion and presence of thrombosis or
calcification, VoGAMs can mimic radiologic and clinical fea-
tures of pineal tumors, arachnoid cyst, cavum vergae, or
porencephalic cyst in neuroimaging studies [24, 25].

Management

Although the diagnosis of the VoGAM is feasible as early as
the prenatal period by utilizing various modalities, optimal
management strategy of the patients is still controversial and
complex. Since the initial management in less symptomatic
patients and low flow variants is a conservative approach
through medical management and treating hydrocephalus,
several reports exist on spontaneous thrombosis of the vascu-
lar pathology in the course of observation. The reported cases
of spontaneous thrombosis were usually without significant
morbidities, demanding only conservative management.
Although surgical treatment of VoGAM has generally poor
outcome, limited reports exist on successful operative inter-
vention to manage the thrombosed VoGAM with satisfactory
outcome [16, 26–29].

Prognosis and outcome

Although the mechanisms involved in spontaneous thrombo-
sis are not well defined, it is believed that thrombosis occurs as
a result of low flow shunt and insufficient venous drainage
[29]. Since the shunt is low flow, the spontaneous occlusion of
the vascular lesion does not lead to unfavorable clinical con-
ditions, and the thrombosis of VoGAM usually has been de-
scribed with an excellent or good prognosis in the published
articles [30, 31].

594 Childs Nerv Syst (2016) 32:593–598



Case description

The patient was a 4-month-old boy admitted to the hospital be-
cause of a suddenly decreased level of consciousness and repeat-
ed generalized seizures. The child was a product of an uneventful
pregnancy and delivery from non-consanguineous parents. The
last prenatal ultrasound exam was performed at 20th week of
gestational age which confirmed no obvious fetal abnormality.

The head circumference at admission was 4 cm larger than
expected value for the age. Anterior fontanel was wide and
tense accompanied by right side eye deviation. Clinical evalu-
ations confirmed congestive heart failure with respiratory

distress during feeding. Laboratory tests confirmed normal co-
agulation status, normal platelet count, and no bleeding
diathesis.

The first brain computed tomography (CT) scan revealed right
occipital intra-cerebral hemorrhage, brain atrophy, three-
ventricular hydrocephalus, and two round isodense midline
masses, 3.5 and 5.5 cm in diameter compatible with severely
dilated vein of Galen and torcula herophili, respectively
(Fig. 1). Brain magnetic resonance imaging (MRI) and magnetic
resonance angiography (MRA) confirmed vein of Galen aneu-
rysmal malformation accompanied by thrombosis formation and
dilated torcula (Fig. 2). CT angiography confirmed a mural type

Fig. 2 Brain magnetic resonance imaging (a) and magnetic resonance angiography (b) confirms vein of Galen aneurysmal malformation accompanied
by thrombosis formation and dilated torcula

Fig. 1 First brain computed tomography scan shows three ventricular hydrocephalus and severely dilated vein of Galen and torcula herophili
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VoGAM with severely dilated torcula, straight and transverse
sinus, with the straight sinus being associated with a short
narrowing segment distal to Galen (Fig. 3).

Congestive heart failure was managed with diuretics and
digoxin. The neurological problems gradually improved over
1 week. The patient was scheduled for digital subtraction an-
giography, but the parents refused to perform the test and
discharged the child with their permission.

The seizure was successfully managed with phenobarbital,
but congestive heart failure improved during the next few
months without any medication. As the child was stable from
neurological and cardiorespiratory aspects, the parents did not
seek medical care until he experienced a new seizure attack
3 years later. New brain CTscan revealed a porencephalic cyst
at the place of previous intra-cerebral hemorrhage with

calcified thrombosis inside the torcula and Galen which was
corresponded to the previous severely dilated torcula and an-
eurysmal malformation of Galen. Later in follow-up at the age
of seven, new brain CT with CT angiography was performed
that confirmed complete regression and disappearance of the
aneurysmal dilatation of Galen (Fig. 4).

Currently, this healthy 8-year-old child manifests no
neurological signs or symptoms except for slight school
performance problem. His ventriculomegaly is not asso-
ciated with headache or papilledema and has been con-
sidered as arrested hydrocephalus which was left untreat-
ed because of being asymptomatic. Digital subtraction
angiography confirms the regression of the aneurysmal
lesion and fails to reveal any other vascular abnormali-
ties (Fig. 5).

Fig. 4 aBain CTscan after 3 years confirms calcified thrombosis inside the torcula andGalenwhich corresponds to the previous severely dilated torcula
and aneurysmal malformation of Galen. b CT angiography reveals complete regression and disappearance of the aneurysmal dilatation of Galen

Fig. 3 CTangiography shows Galen aneurysm with severely dilated torcula, straight sinus, which the straight sinus contains a short narrowing segment
distal to the Galen
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Conclusion

Spontaneous thrombosis of an intracranial vascular lesion is a
known phenomenon and has been frequently described in
arteriovenous malformations, arteriovenous fistula, and aneu-
rysms. The formation and regression of the Bflow-related^
aneurysm, which is well documented, highlights the role of
alteration of hemodynamic in thrombosis and regression of
vascular lesions. Although the exact mechanism and clini-
cal conditions resulting in thrombosis of the VoGAM are
not clearly understood, it could be postulated that like
other vascular lesions, alteration in hemodynamic status
may play an important role in developing thrombosis. The
possible mechanism which could alter the hemodynamic
condition in the VoGAM could be assumed as compres-
sion or mass effect caused by the adjacent hematoma or
intraaneurysmal clot, posthemorrhagic edema, regressive
arteriosclerosis changes in the feeding vessel walls, vas-
cular spasm, and gliosis by fragmentary micro-bleeding
[2, 32].

In addition to the abovementioned mechanisms as the pos-
sible causes of the thrombosis, the unique shape of straight
sinus of our patient could result in thrombosis of the lesion.
The narrowing of straight sinus distal to Galen aneurysm may
facilitate the thrombosis formation inside the dilated Galen,
and thrombosis could propagate distal to narrow part of the
sinus. Progressive blood flow stagnation distal to the
narrowed part of the sinus caused thrombosis discrete the le-
sion and induced size decrement of venous sinus system.
Thrombosis and aneurysm resorption led to recovery of car-
diac problems too.

After all the abovementioned hypotheses, the exact mech-
anism of complete regression and disappearance of the lesion
is still unknown. To describe the exact mechanism of such
intralesional thrombosis, a bioengineered modeling of hemo-
dynamic changes inside the VoGAM and associated sinuses,
and venous system can be of help.
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