
To cite this article: Neuroendocrinol Lett 2011; 32(Suppl.1):5–7

C
A

S
E

 
R

E
P

O
R

T
Neuroendocrinology Letters Volume 32 Suppl. 1 2011

The influence of malformation of Galen vein 
on the cardiovascular system in a newborn 

Ingrid Brucknerová 1, Monika Kaldarárová 2, Marek Gajdoš 1, 
Mojmír Mach 3, Michal Dubovický 3, Eduard Ujházy 3

1  Ist Department of Paediatrics, School of Medicine, Comenius University, Bratislava, Slovak Republic
2  National Institute of Cardiovascular Diseases, Children´s Heart Centre, Bratislava, Slovak Republic
3  Institute of Experimental Pharmacology and Toxicology, Slovak Academy of Sciences, Bratislava, 

Slovak Republic

Correspondence to: Assoc. Prof. Ingrid Brucknerová, MD., PhD.
Ist Department of Paediatrics, Medical School, Comenius University, 
Limbová 1, 833 40 Bratislava, Slovak Republic.
tel: +421-259 371 209; e-mail: osmium@centrum.sk

Submitted: 2011-05-20 Accepted: 2011-08-25 Published online: 2011-11-05

Key words:  arteriovenous malformation;  newborn

Neuroendocrinol Lett 2011; 32(Suppl.1):5–7 PMID: 22167223  NEL32S111A02 © 2011 Neuroendocrinology Letters • www.nel.edu

Abstract OBJECTIVES: Asphyxia of the newborn has a varied etiology. Clinical conse-
quences have a broad spectrum of presentations. Arteriovenous malformation 
associated with an aneurysm of the Galen vein can be the cause of focal ischemic 
changes in the nervous parenchyma.
RESULTS: The authors report a case of a term newborn (birth weight 4 000 grams, 
Apgar score 7/9). Physical investigation confirmed the presence of a continuous 
murmur in the area of the anterior fontanelle. Ultrasonic investigation of the brain 
detected a huge arteriovenous malformation of the Galen vein. Ultrasonic investi-
gation of the heart excluded structural anomaly, but confirmed a huge retrograde 
flow in the aorta descendens, opened ductus arterious with suspected formation 
of coarctation of the aorta and dilatation of the vena cava superior.
CONCLUSION: Congenital anomaly of the Galen vein has a negative influence 
on prenatal and postnatal development of the brain of a newborn. In the case of 
our patient, it led to rapid severe asphyxiated changes of the brain parenchyma. 
Diagnosis and management were established, yet endovascular therapy was not 
indicated in the early neonatal period.

INTRODUCTION

The brain of the newborn needs for its good devel-
opment not only an adequate inflow of oxygen and 
nutrients but also a functional vessel plexus. Brain 
arteries supply the brain with oxygenated blood. 
The cerebral veins are vessels with a thin wall. 
They are without valves and without muscle layer 
and are running independently of arteries. Brain 
veins are divided into superficial and deep ones. 
The second group comprises the basal vein (vena 
basalis), great cerebral vein (vena magna cerebri; 
vena Galeni), lateral direct veins (vv. directae late-

rales) and posterior vein of corpus callosum (v. 
posterior corporis callosi) (Holomáňová & Bruck-
nerová 2000; 2003). 

The physiological connection between artery 
and vein is through the arterial plexus (rete arte-
riosum) and venous plexus (rete venosum). In the 
presence of an arteriovenous anomaly, both the 
arterial and venous plexus are missing in a certain 
part, presenting a direct pathological connection. 
This causes a great pressure difference between 
artery and vein. The higher the pressure differ-
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ence, the more expressive are the haemodynamic changes and increased 
flow. The redirection of blood flow marked as the steal phenomenon is 
the cause of severe brain ischaemia, presented with disintegration of brain 
parenchyma. The rapid left-to-right shunting of the blood accelerates and 
emphasizes the focal ischaemic changes.

In cases of congenital anomaly of vessels, damage of brain functions 
and brain parenchyma occurs. Arteriovenous brain malformations can be 
located in the membranes that cover the brain (Suh et al. 2005; Gupta & 
Periakaruppan 2009). Arteriovenous malformation (AVM) of the Galen 
vein has the highest occurrence rate (Cunliffe 1974; Watson et al. 1976; 
Pellegrino et al. 1987). The etiology is unknown. An arteriovenous fistula 
is the cause of severe congestive heart failure in the newborn, hydrocepha-
lus or seizure activity (Cunliffe 1974; Watson et al. 1976; Pellegrino et al. 
1987). Older children or young adults can present with intracranial haem-
orrhage (Meyer et al. 2000).

CASE REPORT

The family history was without infor-
mation about congenital anomalies, 
hypertension, vessel´s anomalies. 
In the third trimester of pregnancy, 
an arteriovenous malformation was 
suspected in the brain of the fetus on 
using magnetic resonance imaging. 

The authors present a  term 
newborn (38 gestational weeks, 
birth weight 4 000 grams, birth 
length 52 cm, Apgar score 7/9). It 
was the  second child from the 3rd 
pregnancy of healthy parents. The 
delivery was spontaneous in head 
position.

At the time of admission (2.5 
hour of life), the only pathological 
finding during physical investiga-
tion was the presence of continu-
ous murmur over the anterior 
fontanelle. The child had no signs 
of cardiac decompensation, breath-
ing was without ventilator support, 
without necessity of oxygen inhala-
tion. Ultrasonic investigation of the 
heart excluded structural anomaly, 
but confirmed a dilatation of the 
superior vena cava (8–9 mm), open 
ductus arteriosus with narrowing on 
the aortic end (3 mm), a huge  ret-
rograde flow from the descending 
aorta directly to its branches (Figure 
1) and formation of coarctation of 
the aorta with the size of aortic isth-
mus 6 mm, aorta descendens 3 mm 
and gradient 20 Torr. Ultrasonic 
investigation of the brain detected 
a huge arteriovenous malformation 
of the Galen vein (size 22 × 25 mm) 
with many inflow vessels and two 
huge outflow vessels (Figure 2). 

DISCUSSION

An intracranial arteriovenous 
malformation associated with an 
aneurysm of the vein of Galen has 
the most frequent occurrence rate 
(Pellegrino et al. 1987). AVM of the 
Galen vein has a negative influence 
on prenatal and postnatal develop-
ment of the brain of a newborn. 

Echocardiography is a  method 
of choice for excluding congenital 
heart anomaly. It is most important 
to use a colour Doppler sonography 

Fig. 1. Ultrasonic investigation of the aorta descendens with confirmation of retrograde 
blood flow (red colour).

Fig. 2. Ultrasonic investigation of the brain on 1st day of life. Arteriovenous malformation 
of the Galen vein – an aneurysmal dilatation with many inflow and large outflow 
vessels with high flow draining into and out.
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of the heart and great vessels, including the aortic arch, 
for confirmation of the pathological direction of blood 
flow, as performed in the case of our patient. At the 
site of malformation, the flow was so aggressive that 
it caused “suction” of the blood from the descending 
aorta (retrograde flow).The use of echocardiography 
decreases the need of cardiac catheterization. In com-
parison with patients described in the literature (Pel-
legrino et al. 1987; Cunlife 1974), the complication in 
the case of our patient was not only a change of blood 
flow but also the danger that severe coarctation of the 
aorta may develop.

Sonography of the brain is a simple noninvasive 
method which confirms the presence of congenital 
vessel anomaly and establishes the size of blood flow 
through the afferent and efferent vessels. Magnetic res-
onance imaging with angiography of the brain provides 
detailed information about congenital anomaly.

Therapy of arteriovenous malformation is symp-
tomatic and surgical. The aim of symptomatic treat-
ment is to stabilize the patient, to obtain normoxemia 
and physiological values of vital functions. The biggest 
problem in the case of our patient was the formation of 
coarctation of the aorta, which called for a continuous 
infusion of prostaglandins. Congestive heart failure is 
treated with digoxin and diuretics (Cunliffe 1974).

Due to the developing endovascular techniques, the 
prognosis of newborns with this congenital anomaly 
has improved. For endovascular procedures (N-butyl-
2-cyanoacrylate; coil) the most important is the size of 
the arteriovenous anomaly, localization and status of 
brain parenchyma (Dorfer et al. 2009; Saraf et al. 2010; 
Shi et al. 2008). In a case of progressive rapid changes of 
neuronal tissue, endovascular surgery is not indicated. 

Mortality is very high in the neonatal period. Ante-
natal diagnosis can be useful and can improve the out-
come. Emergent diagnosis and management is most 
important and crucial (Doren et al. 1995; Has et al. 
2003).

In our case, the presence of arteriovenous malfor-
mation of the Galen vein led to rapid severe atrophy of 
nerve parenchyma of the brain. The neuronal damage 
was due to severe focal asphyxia. Confirmation of this 
congenital anomaly and early management of arte-
riovenous malformation was done. Due to severe and 
rapid brain damage (diffuse brain atrophy, dilatation of 
IIIrd ventricle), endovascular therapy was contraindi-
cated in the case of our patient.

CONCLUSION

Prenatal diagnosis and early postnatal treatment 
are important in preventing not only heart failure 
but mainly asphyxiated brain damage, and finally 
in decreasing postnatal mortality and morbidity. 
Sometimes the asphyxiation changes in the brain 
are so rapid that possible therapeutic intervention is 
contraindicated.

ACKNOWLEDGEMENTS

This study was supported by the grant VEGA 2/0081/11.

REFERENCES

1  Cunliffe PN (1974) Cerebral arteriovenous aneurysm presenting 
with heart failure. British Heart Journal. 36: 919–923.

2  Doren M, Tercanli S, Holzgreve W (1995) Prenatal sonographic 
diagnosis of a vein of Galen aneurysm: relevance of associated 
malformations for timing and mode of delivery. Ultrasound 
Obstet Gynecol. 6: 287–289.

3  Dorfer Ch, Czech T, Bavinzski G, Kitz A, Mert A, Knosp E, Gruber 
A (2009) Multimodality treatment of cerebral AVMs in children: a 
single-centre 20 years experience. Child´s Nervous System 26(5): 
681–687. 

4  Gupta AK, Periakaruppan AL (2009) Intracranial dural arteriove-
nous fistulas: A review. Indian J Radiol Imaging. 19(1): 43–48.

5  Has R, Gunay S, Ibrahimoglu L (2003) Prenatal diagnosis of vein 
of Galen aneurysm. Fetal Diagn Ther. 18: 36–40.

6  Holomáňová A, Brucknerová I (2000) Cardiovascular system. 
Anatomical terms. Latin-English-Slovak dictionary. ELÁN, 
Bratislava. 69 pp.

7  Holomáňová A, Brucknerová I (2003) Anatomical terms III. Latin-
English-Slovak dictionary. ELÁN, Bratislava. 154 pp.

8  Meyer PM, Halbach VV, Barkovich AJ (2000) Anomalies of cere-
bral vasculature: diagnosis and endovascular considerations. In 
Barkovich AJ ed. Pediatric neuroimaging. 3rd ed. Philadelphia: 
Lippincott Williams & Wilkins. 777–796.

9  Pellegrino PA, Milanesi O, Saia OS, Carollo C (1987) Congestive 
heart failure secondary to cerebral arterio-venous fistula. Child´s 
Nervous System. 3(3): 141–144.

10  Saraf R, Shrivastava M, Kumar N, Limaye U (2010) Embolization 
of cranial dural arteriovenous fistulae with ONYX: Indications, 
techniques, and outcomes. Interventional Radiology. 20(1): 
26–33.

11  Shi ZS, Ziegler J, Gonzalez NR, Feng L, Tateshima S, Jahan R. et al. 
(2008) Transarterial embolization of clival dural arterio-venous 
fistulae using liquid embolic agents. Neurosurgery. 62: 408–415.

12  Suh DCh, Lee JH, Kim SJ, Chung SJ, Choi ChG, Kim HJ, Kim ChJ, 
Kook M, Ahn H Kwon SU, Kim JS (2005) New concept in cavern-
ous sinus dural arteriovenous fistula. Stroke. 36: 1134–1139.

13  Watson DG, Smith RR, Brann AW (1976) Arteriovenous malforma-
tion of the Galen. Treatment in a neonate. Am J Dis Child. 130(5): 
520–525.


