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CLINICAL PRESENTATION

A two-day-old, full-term male infant with a birth weight 
of 2,900 g was admitted to the neonatal intensive care 
unit with high output cardiac failure. The infant was 
found to be non-dysmorphic, with weight and length 
at the 50th percentile. There was no clinical evidence 
of sepsis. Physical examination was significant for 
hepatomegaly, active precodium, pansystolic murmur 
and hypotension requiring ionotropic support. A cranial 
bruit was detected on auscultation. Complete blood 
count, electrolytes and blood gas were normal. Chest 
radiography and magnetic resonance (MR) imaging of 
the brain were performed (Figs.1–5). What do these 
images show? What is the diagnosis?

Fig 1. Chest radiograph (anterioposterior view) 
of a two-day-old neonate.

Fig 2. MR sagittal T-1 image of the newborn 
brain and brain stem. 

Fig 3. MR axial T-2 image of the newborn brain. 

Fig 5.  Axial gadolinium-enhanced MR angiography 
image of the newborn brain.

Fig 4. MR coronal T-2 image of the newborn brain. 
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IMAGE INTERPRETATION

Chest radiograph (Fig. 1) shows cardiomegaly and 
pulmonary oedema due to heart failure. MR sagittal 
T-1 image (Fig. 2) shows the enlarged vein of Galen (*) 
and the straight sinus with heterogeneous signal due to 
complex and turbulent flow. Note the considerable mass 
effect on the brain stem (arrows). MR axial T-2 image 
(Fig. 3) shows an abnormal increased signal in the left 
hemisphere region (white arrows). Note the enlarged vein 
of Galen (*) draining into the enlarged straight sinus (long 
white arrow) and multiple small abnormal vessels at the 
sites of the arteriovenous fistulae (black arrowheads). MR 
coronal T-2 image (Fig. 4) shows the dilated vein of Galen 
(#), the hypertrophied vertebral arteries (white arrows) 
and multiple small arteriovenous fistulae (black arrows). 
Axial gadolinium-enhanced MR angiography (Fig. 5) at a 
superior level shows the aneurysmal dilatation of the vein 
of Galen (*), multiple dilated veins and enlarged lateral 
sinuses (arrows). 

DIAGNOSIS

Vein of Galen malformation with high-output cardiac 
failure.

CLINICAL COURSE

Electrocardiogram and two-dimensional echocardiography 
were found to be normal. MR images of the brain (Figs 
2–5) revealed a large vein of Galen malformation, 
extensive cerebral ischaemia and multiple cerebral infarcts. 
Electroencephalogram showed seizure activity in the 
frontal, central and occipital regions with discontinuous 
background and left hemisphere attenuation. Due to 
the extensive network of the feeding vessels to the 
arteriovenous (AV) malformation precluding surgical 
treatment and the associated global ischaemic brain 
damage, a decision was made to provide palliative care. 

DISCUSSION

Cyanotic or acyanotic heart disease, birth asphyxia, 
severe anaemia, fluid overload, sepsis, hypoglycaemia, 
hypocalcaemia and systemic AV fistula are the common 
aetiological factors responsible for heart failure in 
neonates.(1) Patent ductus arteriosus remains the most 
common cause of heart failure in premature infants.(1)

	 MR imaging of the brain is an essential investigation 
to establish an obscure cause of cardiac failure in 
neonates when no obvious cardiac cause is present. 
Central nervous system examination should be an integral 
part of the management of heart failure in neonates, 
principally to rule out AV fistula, such as vein of Galen 
malformations (VGAM). In this situation, judicious and 

timely management based on the aetiology is the key to 
survival and preclusion of morbidity. Seizures and mental 
retardation are the major symptoms observed if the 
correction of the AV shunt is not carried out in time.(2) The 
signs of cardiac failure include tachypnoea, tachycardia, 
diaphoresis, failure to thrive or excessive weight gain, 
poor feeding, lethargy, hepatomegaly, periorbital 
oedema and cardiomegaly on chest radiography. The 
most common acute presentation may be cardiovascular 
collapse, as neonates have little myocardial reserve and 
a limited ability for a compensatory increase in cardiac 
output.(1) 

	 Treatment consists of meticulous attention to 
fluid and sodium intake, adequate calorie intake and 
pharmacotherapy, which conventionally includes 
diuretics, digoxin and captopril. The management of high 
output cardiac failure due to AV shunts in the brain can 
be very challenging in the newborn.(1)  AV malformation 
consists of multiple feeding arteries, principally the 
anterior and posterior choroidal arteries as well as the 
anterior cerebral artery draining directly into an enlarged 
venous pouch.(3)  VGAM should be distinguished from 
aneurysmal dilatation of the true vein of Galen caused 
by an adjacent brain AV malformation, which entails a 
very high risk of haemorrhage.(4) The initial management 
of VGAM is a conservative approach. An embolisation 
procedure in a neonate is fraught with complications and 
where possible, the infant is treated medically for cardiac 
failure until the age of five or six months, with regular 
outpatient assessment.(4)  Elective embolisation involves 
obliterating the AV shunts with glue by the arterial route. 
Surgery has little role in the modern-day treatment of 
VGAM. Untreated VGAM carries a poor prognosis and is 
always fatal, but it is equally important to recognise that 
treatment may be inappropriate in some cases,(4) as was the 
case in our patient.
	 In conclusion, high-flow AV shunts of the brain in 
neonates necessitate early and appropriate diagnostic tests 
like MR imaging, and a multidisciplinary team approach 
that consists of neonatologists, interventional radiologists, 
paediatric cardiologists, neurologists and ancillary staff. 
MR imaging of the brain should be considered in the 
diagnostic evaluation of all cases of cardiac failure where 
no obvious cardiac condition exists.

ABSTRACT 

A two-day-old, full-term male infant was 

admitted to the neonatal intensive care unit 

with heart failure. He was found to be non-

dysmorphic, with no clinical evidence of sepsis. 

Physical examination was significant for 
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hepatomegaly, active precordium, pansystolic 

murmur and hypotension requiring ionotropic 

support. A cranial bruit was detected on 

auscultation. Chest radiography revealed 

cardiomegaly and pulmonary oedema due to 

heart failure. Electrocardiogram and two-

dimensional echocardiography were normal. 

Magnetic resonance imaging of the brain showed 

a large vein of Galen malformation, extensive 

cerebral ischaemia and multiple cerebral 

infarcts. This case illustrates the importance of 

auscultation of the cranium to rule out vein of 

Galen malformation, a potential cause of high-

output cardiac failure in neonates in the absence 

of other common causes of heart failure.
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Question 1. What is the cause of heart failure in this neonate?             

(a) 	Sepsis.								      

(b) 	Congenital heart disease.          						    

(c) 	Fluid overload.								      

(d) 	Vein of Galen malformation.						    

Question 2.  Signs of heart failure in neonates include:

(a) 	Tachypnoea. 								      

(b) 	Tachycardia.  								      

(c) 	Diaphoresis and lethargy.							     

(d) 	Excessive weight gain and poor feeding.					   

Question 3. The diagnosis of vein of Galen malformation is confirmed by the following tests:

(a) 	Complete blood counts.							        

(b) 	Electrocardiography.							     

(c) 	Head ultrasonography.								      

(d) 	Magnetic resonance imaging of the brain.						    

		

Question 4. The most common cause of heart failure in premature infants is:

(a) 	Patent ductus arteriosus.					           

(b) 	Sepsis.								      

(c) 	Hypoglycaemia.							    

(d) 	Congenital heart disease.						            

Question 5. In the event of an untreated ateriovenous shunt, the late symptoms are:

(a) 	Seizures and mental retardation.					          

(b) 	Intraventricular haemorrhage.                                                  	      

(c) 	Periventricular leukomalacia.					          

(d) 	Brain tumour.							     


