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ABSTRACT 

Intracranial calcifications in the pediatric population can have many 

etiologies including neoplastic, infectious, neurodegenerative, metabolic, or 

cerebrovascular abnormalities. We present the case of a 2-year-old boy with 

vein of Galen malformation, a rare cause of intracranial calcifications with a 

review of literature. 

 

 

 

 

CASE REPORT 
 

 

 

 

 

 

 

A two-year-old male patient presented with new onset seizures 

and significant developmental delay. History went back to the 

age of 3 months with failure to meet global milestones and 

progressive hypotonia, for which investigations showed Vein 

of Galen aneurysmal malformation (VGAM), treated with 

posterior cerebral artery coiling. Otherwise, birth, family, and 

medical history were unremarkable, and vaccinations were up 

to date.  Physical examination was significant for 

macrocephaly and neurological examination revealed a total 

absence of interaction with the environment, failure to follow 

objects, and severe muscle weakness. 

 

Multi-slice CT of the brain was done and showed VGAM for 

which coiling of bilateral posterior cerebral artery feeders was 

previously performed, numerous tortuous venous collaterals 

involving the deep cerebral veins extending into the 4th 

ventricle, 3rd ventricle, prepontine and quadrigeminal cisterns, 

prominence of the posterior arterial circulation including the 

basilar and vertebral arteries, subcortical, periventricular and 

basal ganglia symmetric and extensive white matter 

calcifications (Figure 1). The presence of calcifications 

prompted further laboratory investigations which showed a 

negative TORCH (Toxoplasmosis, Other Agents, Rubella, 

Cytomegalovirus, and Herpes Simplex) panel, and negative 

genetic and metabolic studies. Final diagnosis was extensive 

dystrophic calcifications secondary to chronic venous 

hypertension and ischemia from VGAM. 

 

The patient subsequently underwent further endovascular 

VGAM embolization and insertion of right occipital 

ventriculo-peritoneal shunt (Figure 2). 

 

 

 

 

 

Intracranial calcifications in pediatric neuroimaging most 

often hint to a damaged, neoplastic, or malformed brain [1] as 

physiologic calcifications are almost never seen under 6 years 

of age [2]. Identification of characteristic patterns of 

calcification allows a diagnosis to be made in many cases [3]. 

Overall, half of all cases of focal calcification occur in 

neoplastic brain tissue. Other causes include congenital brain 

infections such as cytomegalovirus (CMV) and toxoplasmosis, 

as well as genetic neurodegenerative diseases, 

hypoparathyroidism, Fahr disease, neurocutaneous syndromes, 

and cerebrovascular disorders such as vein of Galen aneurysm 

malformation (VGAM). 
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Etiology & Demographics: 

Vein of Galen aneurysmal malformation is a rare cerebral 

vascular abnormality that represents 1% of the abnormalities 

of the fetal cerebral arteriovenous system. It consists of 

multiple arteriovenous shunts usually established between the 

choroidal arteries and the embryonic precursor of the vein of 

Galen, the median prosencephalic vein of Markowski which 

fails to regress between 6 and 11 weeks of gestation [4].  It has 

a male predominance.  

 

 

Clinical & Imaging Findings: 

Symptoms vary based on age and anatomy of the 

malformation. In the neonatal age group, the choroidal type 

dominates where multiple feeders located in the subarachnoid 

space in the choroidal fissure converge on a fistula site at the 

anterior aspect of the median prosencephalic vein. Evidence of 

high output heart failure dominates leading up to multiorgan 

failure. In infancy, as in the presented case, the mural type 

dominates with fistulae in the subarachnoid space in the wall 

of the median prosencephalic vein. Features include 

hydrocephalus, macrocrania, and developmental retardation. 

Seizures, as seen in this patient, are rarely seen in VGAMs.  

 

Untreated VGAMs result in chronic venous ischemia with 

secondary development of dystrophic subcortical white matter 

calcifications and subependymal atrophy with ventricular 

dilatation [5]. Calcifications are secondary to deep 

hydrovenous watershed failure and occur when the compliance 

of the medullary veins loses its normal ventricular-cortical 

gradient. They are usually bilateral and symmetrical, but may 

be asymmetrical and are mostly unilateral in shunted children 

(often on the side opposite to the shunt). Subependymal 

atrophy is primarily seen in the occipital regions. It may be 

severe and result in spontaneous thromboses of isolated 

cortical veins.  

 

The pattern of periventricular calcifications due to VGAM 

has rarely been described in the literature [6]. As such, VGAM 

should be included in the differential diagnosis of 

periventricular calcifications especially when other causes 

such as cytomegalovirus infection have been ruled out. 

Moreover, the presence of calcifications in patients with 

VGAM is a negative prognostic factor as it represents 

irreversible brain damage with a poor neurological outcome. 

Overall, less than 10 cases of calcifications due to VGAM 

have been described in the literature. In a cohort of 317 

patients described by Lasjaunias et al., only 2 patients 

developed multiple intracranial calcifications, and they were of 

the older age group [7]. 

 

VGAM has characteristic imaging findings [8,9]. Plain 

radiography of the skull may demonstrate a rim of calcification 

within the wall of the aneurysmal sac while chest radiographs 

may reveal features of congestive heart failure. Antenatal 

ultrasound scans demonstrate the venous sac as a sonolucent 

mass located posterior to the third ventricle. Demonstration of 

pulsatile flow within it helps in differentiating VGAMs from 

other midline cystic lesions. Associated venous anomalies are 

often visualized. Evidence of hydrocephalus and cardiac 

dysfunction may be obtained on antenatal ultrasonography. On 

contrast-enhanced computed tomography, it appears as a well-

defined, multilobulated, intensely enhancing lesion, located 

within the cistern of velum interpositum, along with dilatation 

of the ventricular system, periventricular white matter 

hypodensities and calcifications, diffuse cerebral atrophy. On 

magnetic resonance imaging, the dilated feeding and draining 

vessels appear as flow-voids on T2.  MRI can demonstrate the 

location of fistula, presence of any nidus, the arterial 

components, the venous sac and the status of venous drainage, 

and allows adequate depiction of thrombosis of the venous sac. 

Angiography is the gold standard for the evaluation of 

VGAMs.  It catheterizes small feeders supplying the fistula, 

and evaluates the dynamic aspects of the venous drainage of 

the normal brain, and arterio-venous shunt. 

 

 

Treatment & Prognosis: 

Endovascular embolization results in a good clinical 

outcome, an acceptable mortality and complications. Prior to 

endovascular intervention, the prognosis was poor, with 100% 

mortality without treatment. The prognosis depends highly on 

the presence or absence of cardiac failure in-utero, as such 

detectable signs may indicate non-response to therapy [10]. 

The size of the shunt is another prognostic factor as larger 

shunts present with earlier deterioration into cardiac and multi-

organ failure in comparison to smaller shunts which may 

present later in life with mild heart failure and failure to thrive 

[4]. There are no reports of spontaneous regression or size 

change over time. 

 

 

Differential Diagnoses: 

Congenital Cytomegalovirus (CMV) 

Presents with microcephaly, jaundice, 

hepatosplenomegaly, blueberry muffin rash, and 

periventricular calcifications on imaging [3]. 

 

Hypoparathyroidism and pseudohypoparathyroidism 

These entities can be primary or transient in neonates, or 

due to sepsis or asphyxia. Symptoms are due to hypocalcemia 

and include hypotonia, seizures, apnea, poor feeding, and 

cardiac failure. CT/MRI demonstrate symmetrical basal 

ganglia, thalamic calcifications and deep gyral calcifications 

[3,11,12]. 

 

Cockayne Syndrome 

A rare neurodegenerative disorder characterized by 

microcephaly, nervous system abnormalities, growth failure, 

photosensitivity, and premature aging. CT shows rock or spot 

basal ganglia calcifications, with or without gyral 

calcifications, while MRI demonstrates severe 

hypomyelination, cerebral atrophy, early cerebellar atrophy 

[13]. 

 

Fahr Syndrome 

A rare inherited or sporadic progressive degenerative 

neurological disorder characterized by abnormal deposits of 

calcium in areas of the brain that control movement with 

absence of biochemical abnormalities and somatic features 

suggestive of a mitochondrial or metabolic disease or other 
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systemic disorder and absence of an infectious, toxic, or 

traumatic cause [3, 14,15]. 

  

 

 

 

 

The rare occurrence of intracranial calcifications due to a rare 

entity like Vein of Galen aneurysmal malformation emphasizes 

the need for physicians to include VGAM in the differential 

diagnosis of brain calcifications in children. 
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Figure 1: Two-year-old male with vein of Galen aneurysmal malformation.  

Findings: Axial cuts of non-enhanced CT scan of the brain (a-c) shows extensive calcifications in the subcortical white matter 

(arrow) and basal ganglia (curved arrow) which are secondary to chronic venous hypertension and ischemia from vein of Galen 

malformation (asterisk) that is seen on the sagittal view of enhanced CT scan of the brain (d) along with multiple venous 

collaterals  

Technique: Axial and sagittal CT, 450 mAs, 120 kV, 0.8 mm slice thickness, 25ml Omnipaque 

 
 

Figure 2: Two-year-old male with vein of Galen aneurysmal malformation 

Findings: Axial cut of the brain (a) and 3D reformation  (b) show coiling of the vascular feeders at the level of the third ventricle 

(asterisk) and insertion of right posterior temporal ventriculoperitoneal shunt (arrows). 

Technique: Axial CT, 450 mAs, 120 kV, 0.8 mm slice thickness, 25ml Omnipaque 

 

 

 

 

FIGURES 
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Differential Radiograph/ CT Ultrasound MRI 

Vein of Galen 

aneurysmal 

malformation 

• Rim of calcification within wall of 

aneurysmal sac on x-ray.  

• Well-defined, multilobulated, 

intensely enhancing lesion  within 

cistern of velum interpositum 

• Dilatation of the ventricular 

system, periventricular white 

matter hypodensities and 

calcifications, diffuse cerebral 

atrophy 

• Venous sac as sonolucent 

mass posterior to third 

ventricle.  

• Demonstration of 

pulsatile flow within it 

helps in differentiating 

from other midline cystic 

lesions. 

• Hydrocephalus and 

cardiac dysfunction. 

• Dilated feeding and draining 

vessels appear as flow-voids 

on T2.   

• MRI can demonstrate location 

of fistula, presence of any 

nidus, the arterial components, 

the venous sac and the status 

of venous drainage, and allows 

adequate depiction of 

thrombosis of the venous sac 

Congenital 

Cytomegalovirus 

(CMV) 

• Spots or lines of truly 

periventricular, ependymal and 

subependymal calcifications. 

• Spots calcifications in basal 

ganglia, white matter or cortex. 

• Often associated with patchy 

white matter abnormalities, 

cortical malformations and 

anterior temporal cystic 

abnormalities 

• Hydrocephalus, 

periventricular 

calcifications, 

microcephaly. 

• Microcephaly, migrational 

abnormalities, white matter 

lesions:  predominantly 

parietal or posterior white 

matter involvement with 

spared rim in immediately 

periventricular and subcortical 

white matter. 

• Ventriculomegaly and 

subarachnoid space 

enlargement 

Hypoparathyroidism 

and pseudohypo-

parathyroidism 

• Symmetrical basal ganglia and 

thalamic calcifications 

• Deep gyral calcifications 

Suboptimal imaging for this 

disease 
• Symmetrical basal ganglia and 

thalamic calcifications 

• Deep gyral calcifications 

Cockayne syndrome Rock or spot basal ganglia 

calcifications, with or without gyral 

calcifications 

Suboptimal imaging for this 

disease 
• Severe hypomyelination, 

cerebral atrophy, early 

cerebellar atrophy 

Fahr Disease Abnormal deposits of calcium in 

bilateral basal ganglia, subcortical 

white matter, thalami, dentate nuclei, 

cerebral cortex, cerebellum and 

hippocampus. 

Suboptimal imaging for this 

disease 
• Calcified lesions high signal on 

T1 

• Low to iso-intense signal on 

T2, and high signal regions in 

basal ganglia, white matter and 

internal capsule. 

 

Table 2: Differential diagnoses table for Vein of Galen Aneurysmal Malformation. 

Etiology Congenital anomaly with no known etiology. 

Incidence Very rare. 1% of the abnormalities of the fetal cerebral arteriovenous system. Some sources report 

1:25000 births. 

Gender ratio Literature reports increased male predilection. 

Age predilection Congenital.  

Risk factors No clear risk factors. 

Treatment Endovascular embolization.  

Prognosis Endovascular embolization results in a good clinical outcome, an acceptable mortality and 

complications. Prior to endovascular intervention, the prognosis was poor, with 100% mortality 

without treatment .The prognosis also depends highly on the presence or absence of cardiac failure in-

utero, as such detectable signs may indicate non-response to therapy. 

Findings on imaging Sonolucent mass located posterior to the third ventricle with pulsatile flow. Associated venous 

anomalies are often visualized along with evidence of hydrocephalus, periventricular white matter 

hypodensities and calcifications, diffuse cerebral atrophy.  

 

Table 1: Summary table of Vein of Galen Malformation. 
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CMV = Cytomegalovirus 

CT = Computed tomography 

MRI = Magnetic resonance imaging 

TORCH = Toxoplasmosis, Other Agents, Rubella, 

Cytomegalovirus, and Herpes Simplex 

US = Ultrasound 

VGAM = Vein of Galen aneurysmal malformation 

 

 

 

 
 

Intracranial calcifications; vein of Galen aneurysm; pediatric 

imaging; plain radiography; ultrasonography; computed 

tomography; magnetic resonance imaging; angiography 
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