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ABSTRACT

The vein of Galen malformations (VGAMs) are usually found in childhood 
and rarely described in adult. There are two major types of presentation: 
hemodynamic failure in neonates due to massive shunt, and venous 
hypertension during infancy. VGAMs are treated by endovascular 
methods in the majority of cases. We present a rare case of a 40 years old 
patient with incidental finding of VGAM who presented a spontaneous 
thrombosis and a complete restoration of the deep venous system 
followed by a review of the literature of resembling cases.

Keywords: Vein of Galen malformation; deep venous system; spontaneous 
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ABBREVIATIONS

VGAD: Vein of Galen Aneurysmal Dilatation

DSA: Digitally Subtracted Angiography

VGAM: Vein of Galen malformation

MRI: Magnetic Resonance Imaging

TOF: Time of Flight Angiography

CT scan: Computed Tomography scan

INTRODUCTION

The vein of Galen malformation is a rare vascular intracranial abnormality 
most often seen in neonates and childhood and is caused by an arterio-
venous fistula of the median prosencephalic vein [1]. They can be divided 
into two types: mural and choroidal. They can manifest as cardiac 
congestive heart failure at the neonatal period, renal failure, cerebral 
ischemia and hydrocephaly. These entities should be differentiated from 
The Vein of Galen Aneurysmal Dilatation (VGAD) which results from an 
outflow obstruction [2].

CASE PRESENTATION

A 40-year-old female patient known for microprolactinoma, in a good 
health otherwise, was referred to our department after a cerebral MRI 
showed a mural vein of Galen malformation (Figure 1-a and 1-b). 
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The patient had a normal neurologic examination. A Digitally 
Subtracted Angiography (DSA) was proposed to the patient 
who refused it due to fear of the procedure’s complications. 
The patient was lost from follow-up. 8 years later she was 
referred again to our department with the complaint of new 

isolated retro-orbital headaches for the last 2 months, with a 
normal neurologic examination. The cerebral MRI showed a 
partial thrombosis of the vein of Galen malformation (Figure 
2). 

Figure 1- (a) Cerebral MRI T1W with gadolinium contrast showing the vein of Galen malformation (red arrow) 
with no sign of cerebral hemorrhage (b) Cerebral MRI TOF showing the arteriovenous malformation with 3 
feeders from the posterior cerebral artery (red arrow), the posterior choroidal artery (green arrow) and the 
superior cerebellar artery (blue arrow).

Figure 2. Cerebral MRI T1W (a) with gadolinium contrast and (b) without contrast after 2 months of retro-
orbital headaches showing the partial thrombosis of the vein of Galen arteriovenous malformation (red arrows) 
with no sign of cerebral hemorrhage or hydrocephalus.
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10 months later the patient, still asymptomatic, accepted to 
undergo a DSA. The DSA showed a complete resolution of 
the vein of Galen malformation with the absence of any signs 
of cerebral hemorrhage (Figure 3-a and 3-b). The follow-
up cerebral MRI 6 months later confirmed the complete 

resolution of the vein of Galen malformation and a complete 
restoration of the arterial and venous cerebral circulation 
in this patient who remained intact on the neurologic 
examination (Figure 3-c and 3-d).

Figure 3- (a) Cerebral DSA lateral view showing normal vascular anatomy (red arrow) with complete 
thrombosis of the arteriovenous malformation. (b) Cerebral DSA anterior-posterior view showing 
a completely normal vascular anatomy (red arrow) and complete thrombosis of the arteriovenous 
malformation. (c) Cerebral MRI - TOF at 6 months follow-up post DSA showing no signs of arteriovenous 
malformation with normal vascular anatomy (red arrow showing a normal vein of Galen). (d) Cerebral 
MRI – T1W with gadolinium contrast showing the complete thrombosis of the vein of Galen malformation 
with normal vascular anatomy (red arrow).

DISCUSSION

VGAMs are rare pathologies usually seen in childhood and 
rarely in adults. They consist of multiple arteriovenous 
shunts draining into a dilated median prosencephalic vein 
of Markowski [2]. We can differentiate two types of VGAM 
in childhood: the choroidal type which is supplied by the 
choroidal and thalamic arteries and normally is not well 
tolerated, and the mural type which is fed by posterior 
collicular and choroidal arteries forming an arteriovenous 
fistula directly within the wall of the persistent median 
prosencephalic vein and is normally better tolerated [10]. 
Even though there are no clear predisposing factors for this 

pathology, some papers suggest a genetic contribution to 
the development of malformation [7]. This pathology was 
accompanied with 70% or more mortality and morbidity 
if untreated until the introduction of the endovascular 
treatment by embolization which has been found to be highly 
effective in the young population [9].

Stenosis can occur as a result of the response of the venous 
endothelium to the rapid and turbulent flow of the shunt 
[1]. However, our patient didn’t show any sign of dural sinus 
stenosis, although no DSA was performed to rule out this 
possibility.
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VGAM is a rare pathology in the adult population. While their 
presentation may vary from asymptomatic to life-threatening, 
the reason for this variation is still unclear due to the rarity 
of this pathology in adults [15]. Spontaneous thrombosis of 
a VGAM is a rare event in the adult and pediatric population. 
Kerolus et al. [3] described a case of a giant VGAM in a 42 
years old patient known for seizures, developmental delay, 
and ventriculoperitoneal shunts, which was treated only by 
observation due to the poor clinical status of the patient. 
An intracranial hemorrhage as an onset presentation of 
VGAM in adult patients has been also described by Tsai et 
al. [11]. Wang et al. [13] reported a case of a 59 years old 
patient who presented with sudden headache, nausea, and 
vomiting but without any neurologic deficit. The CT scan 
showed hydrocephalus accompanied by intraventricular 
hemorrhage and subarachnoid hemorrhage with a large 
VGAM. The patient was also treated conservatively.

Pareek et al. [6] reported the case of a young adult patient 
with a VGAM who presented orthostatic headache without 
any other symptom: The patient was treated by embolization 
with a very good outcome. Tsimpas et al. [12] described a case 
of a 37 year-old patient with congestive heart failure since 
birth due to an untreated VGAM, who presented a nonspecific 
headache. The patient was treated by embolization with a 
very good outcome and an intact neurologic status at the 6 
months follow-up.

On the other hand, there have been some cases in the 
literature where a spontaneous thrombosis of the VGAM 
has been documented. Salwani et al. [8] reported a case 
of a VGAM in a 44 years old patient which was diagnosed 
after partial seizures. The patient presented a spontaneous 
thrombosis of the VGAM without intracranial hemorrhage. 
A complete seizure resolution was reported in the patient. 
Konus et al. [5] described a case of spontaneous thrombosis 
of VGAM after a diagnostic DSA. The patient didn’t show any 
changes in his neurologic state after the thrombosis.

Although this phenomenon has been described, the 
physiology by which it happens remains unclear and 
multiples hypothesis has been proposed. Konus et al. [5] 
hypothesized in their paper that contrast media might play 
role in the spontaneous thrombosis of VGAM. In our case, 
the patient didn’t have a diagnostic DSA so we can rule out 
the role of contrast media in our patient. Konovalov et al. 
[4] believe that thrombosis occurs due to low blood flow 
and insufficient venous drainage. Brunelle et al. [1] found 
that increased pressure and venous flow turbulence lead to 
progressive myointimal proliferation with hypertrophy of the 
vein of Galen wall, resulting in gradual venous thrombosis. 
Salwani et al. [8] proposed that the gradual occurrence of 
the venous thrombosis is the reason of lacking hemorrhage 
event in these patients.

The complete normalization of venous drainage after 
occlusion of the malformation which has been shown in our 
patient, has also been described by Winkler et al. [14] and 
thought to be caused by a slow adaption and reconstruction 
of the vascular architecture and hemodynamic system due to 
the gradual obstruction of the malformation by embolization 
or spontaneously as in our case.

CONCLUSION

A vein of Galen arteriovenous malformation is rare in the 
adult population and may have various clinical presentations. 
Although endovascular treatment has been proposed for this 
pathology with good results in childhood, there is still no 
clear method of treatment in adult patients and there have 
been some cases of VGAM spontaneous thrombosis with 
good clinical outcomes and normal restoration of the deep 
venous system through unknown physiology.
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