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Summary
Background:

Vein of Galen malformations (VGMs) are rare congenital defects of cerebral vessels. They are
formed between the 6th and 11th week of gestation. The background of this defect involves presence
of one or more arterovenous fistulas directing bloodflow toward a persistent, dilated, proximal part
of median prosencephalic vein (MProsV). Ultrasound examination is a basic test for diagnosis of
VGMs. It has now become possible to acquire images of diagnostic value using magnetic resonance
(MR) techniques.

Case Report:

This work presents two cases of vein of Galen aneurysms diagnosed prenatally with magnetic
resonance imaging. In both patients fetal CNS malformations were diagnosed in ultrasound
examinations. MR imaging of the fetal head was performed for further diagnostics.

Conclusions:

Because of the ability to precisely determine the size of the ventricular system, presence of raised
intraventricular pressure and topographic relationships between pathologically changed vessels
and particular cerebral structures as well as the presence of ischemic areas MR examination
is currently not only complementary to ultrasonography, but is becoming an independent
examination method in the diagnostics of vein of Galen malformations.
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Background
Vein of Galen malformations (VGMs) are rare congenital defects of cerebral vessels. They constitute up to 30%
of intracranial vascular malformations presenting among
pediatric patients [1]. They are formed between the 6th
and 11th week of gestation. The malformation is due to
the presence of one or more arterovenous fistulas directing blood flow toward the dilated, persistent proximal
median prosencephalic vein (MProsV). Under normal conditions this vein undergoes regression during embryogenesis
before the 11th week of gestation together with development of middle cerebral veins and the vein of Galen [2].
Clinical symptoms depend on the size of arterovenous flow.
The most common ones include: antenatal development of
heart failure, brain hypoperfusion and hydrocephalus [3].
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Ultrasound is a basic examination method allowing for
diagnosis of VGMs. Acquiring images of diagnostic value
with magnetic resonance (MR) technique has recently
become a clinically valuable complementary method [4–6].
In this work we present two cases of vein of Galen aneurysms diagnosed prenatally with magnetic resonance
examination performed at the Department of Radiology
and Diagnostic Imaging of the Medical University of Lodz.

Case Studies
Case 1
A 22-year-old patient in her first pregnancy. Malformation
was diagnosed in an ultrasound examination performed in
the 33.4 week of pregnancy outside our Department.
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An MRI of the fetal head in T2-weighted sequences in the
coronal, sagittal and transverse planes as well as in diffusion sequences was performed in the course of the diagnostic process.
A well-demarcated lesion characterized by loss of signal, 25×21×30 mm in dimensions, was identified near
the midline in a projection visualizing the vein of Galen.
MRI picture corresponded to a vein of Galen aneurysm
(Figure 1A–1C). Loss of signal in the described lesion was
strong and homogeneous, indicating a malformation type
with direct connection between an artery and a vein. MR
image did not allow for determining the vessels that were
the source of inflow into the aneurysm and no pathological vessels were identified in immediate proximity of the
lesion. However, all vessels of the circle of Willis were
dilated, with the basilar artery and posterior cerebral
arteries being dilated to greatest extent. Aneurysm was
located in the posterior part of the longitudinal fissure,
modeling the basal cisterns and pressing against posterior
part of the pons. There were no features of brain ischemia
noted in a diffusion study. There was no evidence of modeling or midline shift of the ventricular system in the supraand infratentorial spaces or signs of elevated intraventricular pressure. The ventricular system was of normal size.
There were no signs of narrowing the subarachnoid space.
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Case 2
A 28-year-old patient in her first pregnancy. A congenital
malformation was diagnosed in an ultrasound examination performed in the 33rd week of pregnancy outside our
Department.
An MRI examination of fetal head in T2-weighted sequences in the frontal, sagittal and transverse planes as well as
diffusion sequences was performed in the course of further
diagnostics.
A well-demarcated lesion, 27×22×24 mm in dimensions,
located medially and slightly to the left, characterized by
loss of signal was identified in a projection visualizing the
vein of Galen. MRI picture corresponded to vein of Galen
aneurysm. Lesion was directly connected with a dilated
(up to 11 mm) straight sinus. Confluence of sinuses including the inferior part of sagittal sinus and both transverse
sinuses were also dilated. Basilar artery ran a tortuous
course and was noticeably dilated. The remaining arteries forming the circle of Willis were also slightly dilated.
The described lesion pressed against the medial part of
left hemisphere, slightly modeling the posterior fragment
of 3rd ventricle and adhered to the cerebellar tentorium
without signs of compression (Figure 2A, 2B). There were
no signs of cerebral ischemia noted in a diffusion study.
Ventricular system was not dilated, without signs of modeling or compression and without signs of leakage of cerebrospinal fluid. There were no signs of narrowing the
subarachnoid space.
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Discussion

Figure 1. Case 1. Fetal MRI showing the vein of Galen malformation
(arrow) (A) transverse view, (B) coronal view, (C) sagittal
view.

Vein of Galen malformations (VGMs) constitute 1% of all
intracranial vascular anomalies. Although rare, they are

one of the more frequently arterovenous malformations
diagnosed in children both pre- and postnatally [7].
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Figure 2. Case 2. (A) Fetal MRI showing the vein of Galen malformation on transverse view (arrow), (B) coronal view showing dilated and curved
basilar artery (arrow).
Table 1. The Yasargil and Lasjaunias classification of vein of Galen Malformation.
Yasargil classification

Lasjaunias et al. classification

Type I

Fistula between MProsV and pericallosal arteries (anterior or posterior) or PCA

Type II

Numerous fistulas between MProsV and thalamoperforators

Type III

High-flow type I or II

Type IV

Arterovenous malformations (AVM) of the mesencephalon involving veins
draining into MProsV

Choroidal type of VGM*

Mural type of VGM**

* Blood is supplied to the anterior part of the dilated median prosencephalic vein via venous inflow from fistulas formed between choroidal arteries
or other deep mesencephalic arteries. **There is a fistula or fistulas directly in the wall (most frequently lateral) of the median prosencephalic vein.
In this type the number of feeding arteries is smaller and the risk of heart failure is lower than in the choroidal type.
Figure 3. Cerebral vascular malformation classified
as vein of Galen malformation (VGM).

VGM-vein of Galen malformation

VGM with dilated median
prosencephalic vein

Pseudo-VGMs with
aneurysmal vein of Galen
supplied by arterovenous
malformations

Aneurysmal vein of Galen
not accompanied
by arterovenous
malformations

There are several other names for this congenital anomaly used in literature such as: “vein of Galen aneurysms”,
“arterovenous malformations in the vein of Galen”, “arterovenous vein of Galen aneurysms”, “vein of Galen aneurysmal malformations” [2,7,8]. Nomenclature is quite imprecise, as this anomaly does not involve the great cerebral
vein (vein of Galen), but its embryonic precursor – the
median prosencephalic vein (MProsV) [7]. In the course of
normal development of intracranial vasculature MProsV,
also known as Markowski’s vein, undergoes involution as
middle cerebral veins develop. Its proximal fragment vanishes completely, while the distal part is transformed into
the vein of Galen. In the presence of VGMs, formation of
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arterovenous connections with MProsV not only hinders
its regression but lead to significant dilatation of the preserved vessel. In radiological images it presents as a characteristic, dilated structure in the midline of the brain.
Moreover, it is also possible that structures typical for
early embryonic development such as falcine sinus become
preserved, which may result in arresting the development
of other sinuses, e.g. straight sinus [9,10].
There are several systems of VGM classification (Table 1).
The most commonly used classifications are those by
Yasargil and by Lasjaunias et al., categorizing vein of Galen
malformations into choroidal and mural based on the
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angioarchitecture of cerebral vascular system and location
of fistulas [6,11].
Literature refers to three types of anomalies of cerebral vessels as vein of Galen malformations (VGMs) (Figure 3) [12].
VGM drainage and proper venous drainage of the brain are
initially separate and intersect at the level of the confluence. Large flow and high flow pressure may lead to formation of venous stenosis. Tolerance of such phenomenon is
possible if development is adequate and alternative venous
drainage is formed. If venous system is immature, there is
increasing compression of brain tissue and arterovenous
gradient becomes reduced. It is postulated that presence of
VGMs disrupts proper development of intracranial venous
drainage [13].
Prognosis in VGMs depends on two main factors. The first
one is the severity of heart failure, which is directly related to the size of arterovenous shunt, and the second is the
extent of cerebral ischemia caused by increased venous
pressure and so-called cerebral steal. Treatment of choice
involves performing transarterial embolization in the postnatal period and its efficacy depends largely on the size of
malformations and developed complications [14–16].
Ultrasound examination is the study of choice in case of
vein of Galen malformations due to its non-invasive character, safety and low cost. Suspicion of VGM is stated during ultrasound examination in the third trimester of pregnancy [4].
Magnetic resonance imaging is a complementary method.
It is particularly valuable in cases of ambiguous ultrasound
picture in advanced pregnancy, substantial obesity or in
oligohydramnios. It is also possible to visualize the fetus in
many planes with quite wide field of view [4,17]. What is
important, this is a fully objective method. It is also useful
in treatment planning in the postnatal period as well as in
assessing the prognosis [18,19].
Magnetic resonance technique was first used for visualization of fetal brain in the 80’s of the 20th century, although
its further development made it possible to fully take advantage of this method in prenatal examinations. However, it
is not a screening method due to a relatively low availability, higher cost and lower social acceptability compared to
ultrasound examination. There are no reports in the available literature describing negative influence of magnetic
field on fetal development. However, small size and usually
high mobility of the fetus limit the applicability of MRI in
the diagnostics of fetal malformations in the first trimester
of pregnancy due to low quality of pictures [20–24].
There is a number of differences between MR examination performed pre- and postnatally. In the first case, we
have no control over fetal position and the study itself is
often vulnerable to artifacts caused by its movements.
Introduction of ultrafast sequences significantly contributed to elimination of this limitation. We also do not perform breath-hold examinations in our facility, as according
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to our experiences diaphragmatic compression increases
fetal movements. Quality of the results depends on proper
conduct of the examination and supervision. Before the
examination, the patient is placed in a position ensuring
the greatest comfort. Duration of the study varies between
20 and 40 minutes [25,26]. An unquestionable advantage
of prenatal MR study includes lack of direct exposition of
a child to unfavorable conditions of external environment
associated with the examination, i.e. noise, low temperature, no need to use sedation) [27].
Currently, MR examinations are most often conducted in a
1.5T field. Shot fast spin-echo (SSFSE) and half-Fourier single-shot turbo spin-echo (HASTE) sequences belonging to
T2-weighted sequences are the standard of fetal MR imaging. It produces high-resolution images with small field of
view, high contrast-to-noise ratio (CNR) and high signal-tonoise ratio (SNR) [4,26,28].
T1-weighted sequences are also used in prenatal imaging. Most of them are conducted using fast spoiled gradient-recalled (FSPGR) sequences. Longer acquisition times
compared to T2-weighted imaging makes these sequences
more vulnerable to artifacts ensuing mainly from fetal
movements. High water content of the fetal tissues also
negatively influences CNR and SNR ratios. T1-weighted
sequences are used next to T2-weighted sequences for
detection of CNS bleeding, fat-containing structures, i.e.
teratoma, and above all assessment of white matter maturity [25,26]. Thus, the role of those sequences in examining
vascular malformations is not significant.
Contrary to T1-weighted imaging diffusion sequences
(DWI) have a special place in the diagnostics of vascular
pathologies. They are based on echoplanar imaging and,
due to high usefulness in demonstrating hypoxemic and
ischemic changes, constitute an integral part of MRI brain
examination [29]. It is particularly important for determination of prognosis and planning of treatment in the postnatal period in case of VGMs. However, one should remember that in case of fetuses below 22nd week of gestation
there is a tendency toward acquiring hyperintense DWI signal from the entire fetal body and placenta [30].
MRI studies used in VGM diagnostics do not require the
application of contrast agents [31].

Conclusions
In a retrospective analysis, MRI technique was highly valued in the diagnostics of vein of Galen malformations as
a study allowing for precise determination of the size of
ventricular system, presence of elevated intraventricular
pressure, topographic relationships between pathological
vessels and particular brain structures as well as the presence of infarcted and ischemic areas [4]. These imaging features are not available in ultrasound examination. Due to
its clinical usefulness and safety, MRI study is currently
considered a valuable study method in VGM diagnostics
[6,20,28].

91

Case Report

© Pol J Radiol, 2013; 78(4): 88-92

References:
1. Long DM, Seljeskog EL, Chou SN et al: Giant arteriovenous
malformations of infancy and childhood. J Neurosurg, 1974; 40(3):
304–12
2. Raybaud CA, Strother CM, Hald JK: Aneurysms of the vein of Galen:
embryonic considerations and anatomical features relating to the
pathogenesis of the malformation. Neuroradiology, 1989; 31(2):
109–28
3. Chunquan CA, Qingjiang Z, Changhong S: Vein of Galen
malformations – report of 2 cases and literature review. Front Med
China, 2008; 2(3): 317–22
4. Breysem L, Bosmans H, Dymarkowski S et al: The value of fast
MR imaging as an adjunct to ultrasound in prenatal diagnosis. Eur
Radiol, 2003; 13(7): 1538–48
5. Dagklis T, Margioula-Siarkou C, Petousis S: Aneurysm of the Vein of
Galen Diagnosed with MRI, Case Rep Obstet Gynecol, 2013; 2013:
716762
6. Lasjaunias P, Chng SM, Sachet M et al: The management of vein of
Galen aneurysmal malformations. Neurosurgery, 2006; 59(5): 184–94
7. Brunelle F: Arteriovenous malformation of the vein of Galen in
children. Pediatr Radiol, 1997; 27(6): 501–13
8. Gupta AK, Varma DR: Vein of Galen malformations: Review. Neurol
India, 2004; 52(1): 43–53
9. Lasjaunias P, Garcia-Monaco R, Rodesch G, Terbrugge K: Deep
venous drainage in great cerebral vein (vein of Galen) absence and
malformations. Neuroradiology, 1991; 33(3): 234–38
10. Levrier O, Gailloud PH, Souei M, Manera L et al: Normal galenic
drainage of the deep cerebral venous system in two cases of vein
of Galen aneurysmal malformation. Childs Nerv Syst, 2004; 20(2):
91–97
11. Lasjaunias P: Vein of Galen aneurysmal malformation. Vascular
Disease in Neonates, Infants and Children. Springer-Verlag, Berlin,
1997; 20–21
12. Blondin D, Turowski B, Mödder U et al: Prä- und postnatale MRT
des Fetus bei komplexer intrakranieller vaskulärer Malformation.
Radiologe, 2006; 46(2): 144–49 [in German]
13. Jones BV, Ball WS, Tomsick TA et al: Vein of Galen Aneurysmal
Malformation: Diagnosis and Treatment of 13 Children with
Extended Clinical Follow-up. Am J Neuroradiol, 2002; 23(10):
1717–24
14. Rodesch G, Hui F, Alvarez H et al: Prognosis of antenatally diagnosed
vein of Galen aneurysmal malformations. Childs Nerv Syst, 1994;
10(2): 79–83

15. Sepulveda W, Platt CC, Fisk NM: Prenatal diagnosis of cerebral
arteriovenous malformation using color Doppler ultrasonography:
case report and review of the literature. Ultrasound Obstet Gynecol,
1995; 6(4): 282–86
16. Brunelle F: Brain vascular malformations in the fetus: diagnosis and
prognosis. Childs Nerv Syst 2003; 19(7–8): 524–28
17. Amin RS, Nikolaidis P, Kawashima A et al: Normal anatomy of the
fetus at MR imaging. Radiographics, 1999; 19(Spec No): 201–14
18. Has R, Günay S, Ibrahimoglu L: Prenatal diagnosis of a vein of galen
aneurysm. Fetal Diagn Ther, 2003; 18(1): 36–40
19. Berge B, Maugey D, Charles D et al: Correlation of Prenatal MRI and
Autopsy Findings in the Diagnosis of Vein of Galen Arteriovenous
Malformation. Inter Neuroradiol, 2001; 7(2): 135–40
20. Bekiesińska-Figatowska M: Fetal MRI: is it safe? J Pediatr
Neuroradiol, 2012; 1: 155–59
21. Alorainy IA, Albadr FB, Abujamea AH: Attitude towards MRI safety
during pregnancy. Ann Saudi Med, 2006; 26(4): 306–9
22. de Certaines JD, Cathelineau G: Safety aspects and quality
assessment in MRI and MRS: a challenge for healthcare systems in
Europe. J Magn Reson Imaging, 2001; 13(4): 632–38
23. Dempsey MF, Condon B, Hadley DM: Investigation of the factors
responsible for burns during MRI. J Magn Reson Imaging, 2001;
13(4): 627–31
24. O’Connor S, Rooks V, Smith AB: Magnetic resonance imaging of
the fetal central nervous system, head, neck and chest. Semin
Ultrasound CT MRI, 2012; 33: 86–101
25. Huisman TA, Martin E, Kubik-Huch RA et al: Fetal magnetic
resonance imaging of the brain: technical considerations and normal
brain development. Eur Radiol, 2002; 12(8): 1941–51
26. Huisman TA, Wisser J, Martin E et al: Fetal magnetic resonance
imaging of the central nervous system: a pictorial essay. Eur Radiol,
2002; 12(8): 1952–61
27. Bekiesińska-Figatowska M, Herman-Sucharska I, Duczkowska A et
al: Prenatal MRI as a method of controlling fetal pathology. Ginekol
Pol, 2013; 84: 436–43
28. Kurihara N, Tokieda K, Ikeda K et al: Prenatal MR findings in a case
of aneurysm of the vein of Galen. Pediatr Radiol, 2001; 31: 160–62
29. Baldoli C, Righini A, Parazzini C et al: Demonstration of acute
ischemic lesions in the fetal brain by diffusion magnetic resonance
imaging. Ann Neurol, 2002; 52(2): 243–46
30. Brugger PC, Stuhr F, Lindner C et al: Methods of fetal MR: beyond
T2-weighted imaging. Eur J Radiol, 2006; 57(2): 172–81
31. Herman-Sucharska I, Bekiesińska-Figatowska M, Urbanik A: Fetal
central nervous system malformations on MR images. Brain Dev,
2009; 31(3): 185–99

92

