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Introduction 

Background and purposes 

Developmental venous anomalies (DVA) are quoted as benign lesions 

since their initial descriptions in the literature, as they rarely present 

with hemorrhage or are associated with neurological morbidity [4]. 

However, it has been described in some cases a variation on the 

classical angiographic aspects - caput-medusae feature visible only on 

venous fase - with the presence of precocious ! arterialized" veins seen 

on the digital subtraction angiography(DSA). The presence of such a 

feature raises the question of a possible increased risk of hemorrhage 

and other neurological consequences. 

This specific group may in fact represent a separate pathological 

entity and perhaps should not be classified as true venous angioma. 

The present work reports three cases of atypical vascular 

malformations with unique angiographic characteristics and raises 

some questions about the definition and management of this 

condition. 

Patients and Methods 

Three patients presented on this series were seen in the clinic for 

different reasons: One 50 years- old man was investigating recent 

onset of seizures, another woman aged 45 had an incidental finding 

during the investigation of a headache and the last one was a young 

woman (age 28) studied with DSA during the procedure of 

stereotactic radiosurgery after an episode of intracerebral hemorrhage 

attributed to a vascular abnormality seen on a DSA’s arterial phase. 

The first 2 patients were not treated for the vascular abnormality. The 

images seen on MR and DSA are presented in Figures 1 to 3.

 

Abstract 

Background and Purpose: The presence of both arterialized veins (typical of arteriovenous malformations) and classical caput medusa 

(characteristic of Developmental Venous Anomalies) in digital subtraction angiographies demonstrates a hybrid type of vascular malformation. 

It also brings the question of possible increased risk for hemorrhagic events or other neurological consequences in this subtype of venous 

angioma. 

Methods: The authors present 3 cases of vascular malformations with mixed angiographic features evident during high-quality digital 

subtraction angiographies. Clinical and morphological aspects of these vascular abnormalities are discussed, considering previous reports in the 

literature. 

Results: Two women and one man were studied with DSA due to the presence of enlarged vessels on Magnetic Resonance (MR) imaging. All 

of them had MR characteristics of venous angioma (caput-medusae). Presentation forms were intracerebral hemorrhage in one, seizure in the 

other, and one patient with migrainous type headache. The case with hemorrhage was treated with Brain Stereotactic Radiosurgery. 

Conclusions: Based on the review of the literature and the present cases it is possible to identify an intermediate form of vascular malformation, 

between arteriovenous and venous angioma. In this condition, the chances for a hemorrhagic presentation are still unknown and might be 

increased and further prospective studies should be conducted to assess this risk. 
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Figure 1: (A) MR showing an enlarged vein with the classic pattern developmental venous anomaly (caput medusa). Lateral view sequence (B, 

C and D) of digital subtraction angiography demonstrating the presence of a large early draining vein, with the classical aspect of venous 

angioma. 

 

Figure 2: (A) MR showing an enlarged vein with the classic pattern developmental venous anomaly (caput medusa). Lateral view sequence (B, C 

and D) of digital subtraction angiography demonstrating the presence of a large early draining vein, with the classical aspect of venous angioma. 

 

Figure 3: (A) MR showing an enlarged vein with the classic pattern developmental venous anomaly (caput medusa). Frontal view sequence (B, 

C and D) of digital subtraction angiography demonstrating the presence of a large early draining vein, with the classical aspect of venous angioma. 
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Discussion 

The venous angioma, also known as varix or developmental venous 

anomaly has the classical definition of being dilated veins with 

classical “caput medusae” aspect draining normal tissue, usually 

associated with the absence of a venous pathway that would normally 

draw off the territory and draining in a normal extra parenchymal 

collector [4,8]. It also is a common finding described on MR exams 

performed for neurologic investigations and has an anatomic 

distribution according to the transcerebral vein territory already well 

described elsewhere [2,10]. When a DSA is performed, this is 

typically found in the venous phase. 

It is thought to represent a primary dysplasia of capillaries and small 

transcerebral veins or a compensatory mechanism caused by an 

intrauterine accident resulting in thrombosis of normal venous 

pathways.2. In one large series of 4069 consecutive brain autopsies, 

105 DVAs were found, a frequency of 2.5 %, as compared with only 

24 AVMs and 16 cavernous angiomas [6]. 

The reports of Camacho et al and Rulz et al call attention to the fact 

that in about 60 % of the cases DVA comes together with other 

cerebral parenchymal abnormalities such as cortical hypoplasia, 

calcifications, density or signal abnormalities, cavernous 

malformations, and modified perfusion patterns at M R [1,10]. 

Based on the few classical studies of natural history they are usually 

quoted as innocent incidental, as they rarely bleed or present with 

symptoms [3,5,7]. Due to these assumptions, the current practice for 

DVA is conservative management without specific treatment 

targeting the vascular lesion. 

However, there is a different subgroup of vascular venous 

abnormalities described as mixed cerebrovascular malformation in 

which a DVA coexists with micro arteriovenous malformation [9]. 

These were also called arterialized DVA on a recent series, with cases 

similar to those presented in the current study. After an extensive 

 

 

review of the literature, these authors found 53 cases, with the 

hemorrhagic presentation in one-third of the cases and is coincidental 

with the present series. 

As it can be observed on the images, the angiographic aspects of this 

particular group are confusing. Classical features of venous angioma 

such as caput medusa and dilated veins are present and certainly 

would be considered benign lesions if present only late in the venous 

phase of the angiography. However, the early draining vein found on 

each exam is visible and immediately raises the concern of a potential 

risk of hemorrhage or other neurological complications. 

Angiographic features, even found in cases with the hemorrhagic 

presentation, are not necessarily predictors of hemorrhagic risk, and 

only natural history studies can be used to draw associations with 

clinical outcomes [11,12]. As in AVM literature, it is not possible to 

simply extrapolate the angiographic characteristics as determinants of 

risk for future bleeding, they reflect only features present in one 

moment of the DVAs natural history and provide unclear information 

in terms of outcome. The influence of these factors present at the first 

presentation on the clinical course requires prospective follow-up to 

assess. 

If considered as a different subtype of DVA (with different natural 

history), then incidental MR enlarged veins should be looked closer, 

with different imaging protocols and DSA to detect potential 

arterialized components. In this situation, it could be possible to 

justify a prophylactic treatment to avoid hemorrhagic outcomes. If in 

contrast, they continue to be in the classical group of DVA, physicians 

will rely on natural history studies of DVA to give patients the 

reassurance of low risk of future bleeding. 
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