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Developmental venous anomaly (DVA) is an extreme variation of the normal transmedullary vein, which is necessary for the normal venous drainage of an area 
of the brain. It occurs in as many as 2% of individuals. In most cases, it is considered to be an incidental finding, however it can be symptomatic under very 
rare circumstances. The possible pathomechanism of symptomatic DVA is broadly divided into mechanical and flow-related. The flow-related pathomechanism 
accounts for the majority of cases. Susceptibility weighted magnetic resonance imaging study is the imaging modality of choice in all vascular anomalies because it 
can detect even very remote vascular abnormalities and its superiority over conventional imaging can never be over emphasized. Irrespective of the pathomechanism 
of DVA, conservative management remains the treatment of choice. This case of symptomatic DVA is presented to buttress the fact that though most symptomatic 
venous anomalies are associated with hemorrhage from cavernoma, in rare cases, symptoms may arise from DVAs that are not associated with other vascular 
malformations.

Keywords: Developmental venous anomaly, susceptibility-weighted images, perfusion magnetic resonance imaging

Gelişimsel venöz anomali (GVA) beynin bir bölgesinin normal venöz drenajı için gerekli olan normal transmedüller venin sıradışı bir varyasyonudur. Normal 
popülasyonda %2 oranında görülür. Çoğu olguda bu durum tesadüfi bir bulgu olarak gözlenmiştir, ancak çok nadir durumlarda semptomatik olabilir. Semptomatik 
GVA’nın muhtemel patomekanizması genel olarak mekanik ve akım ilişkili olarak ayrılmıştır. Olguların çoğunu akım ilişkili patomekanizma oluşturmaktadır. 
Manyetik rezonans incelemede ‘susceptibility weighted imaging’ sekansı tüm vasküler anomalilerde tercih edilen görüntüleme yöntemidir, çünkü çok uzak 
vasküler anormallikleri bile tespit edebilir ve konvansiyonel görüntülemeye göre üstünlüğü asla göz ardı edilemez. GVA’nın patomekanizması ne olursa olsun 
konservatif yaklaşım halen tercih edilen tedavi durumundadır. Bu semptomatik GVA olgusu, semptomatik venöz anormalliklerin çoğunun kavernoma bağlı 
kanama ile ilişkili olmasına rağmen, nadir durumlarda, diğer vasküler malformasyonlar ile ilişkili olmayan GVA’lara bağlı semptomların ortaya çıkabileceği 
gerçeğini desteklemek için sunulmuştur.
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Introduction

Developmental venous anomalies (DVAs), also known as venous 
angiomas, represent congenital anatomically variant pathways in 
the normal venous drainage of an area of the brain. They were 
once thought to be rare, but are now considered to be the most 
common vascular malformation in the central nervous system 
(1,2). Angiograms show a "hydra" or caput medusae appearance 
as a result of smaller radial veins converging on a central draining 
venous vein. Though computed tomography (CT) scans may also 
show a rounded enhancing area, magnetic resonance imaging 
(MRI) has sufficient resolution to demonstrate the 'hydra' or caput 
medusae form.

The etiology and mechanism of DVAs are unknown, but it 
is currently accepted that they act like a compensatory system 
of cerebral parenchyma venous drainage due to either early 
failure, abnormal development, or an intrauterine occlusion of 
normal small transcerebral veins (3). They may occur in as many 
as 2% of individuals (4). Although for several years DVAs were 
commonly called venous angiomas, the newer term DVA has 
been recommended as more appropriate because the involved 
vessels are not abnormally formed, but rather merely dilated. 
In recent publications, the majority of DVAs found incidentally 
were asymptomatic, but there are isolated reports of patients with 
symptoms secondary to hemorrhage or thrombosis of DVAs (5). 
Symptoms such as dizziness and ataxia have been claimed to be 
associated with DVAs, but attributing such generalized symptoms 
to this lesion is difficult (4). Symptoms that are directly related to 
a DVA most often involve thrombosis and/or adjacent hemorrhage 
(6,7). 

DVAs are classified as deep (i.e., draining into deep 
subependymal veins and the galenic system) or superficial (i.e., 
draining into cortical veins). In about 70%, the superficial pattern 
is present, and deep drainage is found in 20%. A third category, 
which is a combination of both, occurs in 10% (3,8). Apart from 
the hydra appearance, complex DVAs can have multiple collector 
veins, associated with both deep and superficial drainage and 
usually drains a larger area. In general, 36-56% of DVAs occur 
most often in the frontal lobe, followed by the parietal lobe (12% 
to 24%). Occipital lobe and temporal lobes account for 4% and 
2-19%, respectively. The cerebellum 14-29%, the basal ganglia 
6%, and the thalamus and brainstem make up less than 5% (3).

Pereira et al. (9) reported a review of all possible 
pathomechanisms of symptomatic DVAs, which were divided 
into mechanical and flow-related causes. More than 92.7% of 
accurate symptomatic DVAs exhibit either of these mechanisms. 
In the mechanical-related pathomechanism, the venous trunk of 
the DVA may compress intracranial structures, especially if well 
dilated and is in close relation with vulnerable structures. The 
neurologic symptoms caused by mechanical compression accounts 
for 32.7% of all cases of symptomatic DVAs, and the most 
common presenting symptoms are hydrocephalus, tinnitus, facial 
hemispasm, and trigeminal neuralgia (10,11,12). The flow-related 
pathomechanism can either be due to increased or decreased flow. In 
increased flow, a slightly early venous filling can be present, which 
has been described as ʺmicroshuntsʺ (3,13). In their experience, an 
increased medullary blush is not considered to be a real shunt, but 
rather it demonstrates a rapid transit time because medullary veins 

are enlarged. Restriction of flow, on the other hand, can occur in 
two pathomechanisms; by an obstacle to the normal flow or by a 
“functional” obstacle that can be caused by an increase in venous 
pressure due to a distant dural arteriovenous shunt. The restriction 
of outflow can produce a wide range of clinical presentations 
ranging from venous congestive edema to hemorrhage, just like 
sinus and cortical venous thrombosis (14,15).

Case Report

A 28-year-old male presented to our outpatient department 
with a two-week history of a ringing sensation and fullness in 
the right ear, insomnia, and headache. A physical examination 
and otoscopy revealed a hyperemic right ear canal with 
ipsilateral congested turbinates. There was no facial asymmetry. 
An audiogram showed normal pure-tone average with mild 
hearing loss at 800 Hz (Figure 1). Five months later, the patient 
presented to the outpatient clinic with a subjective symptom of 
headache, pain in the periorbital area, and dizziness. Neurological 
examination revealed loss of balance with a positive Romberg sign. 
MR imaging showed a lesion in the right frontoparietal region of 
the cerebral hemisphere (Figure 2). An axial T2-weighted MRI 
showed an abnormal hypo-intense dilated draining vein in the right 
frontoparietal area, which was enhanced on the image sequence 
obtained following gadolinium contrast administration. This vein 
was connected to an intracerebral ʺhydraʺ or medusa-like DVA. 
There was neither mass effect, acute infarct, hemorrhage, midline 
shift, nor hydrocephalus. The brainstem and cerebellum were 
preserved. Cranial CT angiography was subsequently requested to 
eliminate any coexisting arteriovenous malformation. The result 
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Figure 1. Audiogram showing normal puretone average with mild 
hearing loss at 800 Hz in the left.



showed no gross abnormality within the arteries comprising the 
Circle of Willis. A stellate vascular configuration with a dilated 
cortical vein was seen in the right frontal lobe. Major drainage 
was within the superior sagittal sinus with the size of the vein 
ranging from 4.9-5.9 mm. No gross intracranial hemorrhage, 
midline shift or hydrocephalus was noted (Figure 3). Although 
T2-weighted MR imaging and CT angiography are sensitive and 
able to detect small vascular structures, susceptibility-weighted 
angiography imaging, a high resolution 3D gradient-echo MR 
imaging technique with both phase and magnitude information 
with improved sensitivity to detect occult vascular abnormalities, 
which are invisible on conventional imaging, was performed and 
it revealed a better delineation and characterization of the medusa-
like distinct deep medullary veins and draining vein of the DVA 
with no evident occult or remote vascular abnormalities (Figure 
4). On perfusion MRI, there was a marked increase in cerebral 
blood flow (CBF), cerebral blood volume (CBV), mean transit time 
(MTT), and time-to-peak (TTP) of both the DVA and surrounding 
brain parenchyma (Figure 5). Conservative treatment was adopted, 
and the patient’s condition remained stable after several months 
of follow-up.

Discussion

Most patients with DVA have no symptoms; the DVA is 
found incidentally during imaging investigations. In other words, 
DVAs are most often diagnosed in young adults who present with 
symptoms that are not in the real sense related to the DVA per se, 
as observed in this case. Previous reports showed a high incidence 
of intracranial hemorrhage associated with DVAs, and that has been 
currently attributed to the coexistence of a cavernous malformation 
(16). It is, therefore, pertinent to suggest that any DVA that presents 
with signs and symptoms that can be linked directly to the DVA 
itself requires vigorous investigation using MRI and or cranial CT 
angiography, to exclude the possibility of a coexisting cavernous 
malformation or any arteriovenous malformation. 

Even though DVAs are considered benign, under rare 
circumstances they can be symptomatic. In a review of symptomatic 
case reports (9), most of the possible pathomechanisms of DVAs 
could be identified. Out of the 69 symptomatic cases, a mechanical 
(obstructive or compressive) pathomechanism was implicated in 
20.3%, resulting in either hydrocephalus or nerve compression-
related symptoms. The flow-related pathomechanism, on the 
other hand, accounted for 69%, which were further subdivided 
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Figure 2. Gadolinium enhanced magnetic resonance imaging showing a lesion (caput medusae) in the frontoparietal region in A arrow and dilated 
draining vein in B arrow

Figure 3. A computed tomography angiogram images showing smaller radial veins A, arrow converging on a central draining venous trunk, B arrow



into; complications resulting from an increase of flow into the 
DVA, accounting for 27.4% (due to an arteriovenous shunt using 
the DVA as the drainage route), and decrease of outflow was put 
at 37.6%. Lastly, a remote shunt with increased venous pressure 

accounted for 5.7%, leading to symptoms of venous congestion. 
The pathomechanisms of 93.7% of all symptomatic DVAs could be 
explained. However, in a fraction of cases, no clear pathomechanism 
could be identified and this has been categorized as idiopathic. 
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Figure 4. Susceptibility weighted angiogram (A), showing normal anterior and posterior arterial circulation, venogram (B), showing small medullary 
veins draining into a collector vein and (C) 3D susceptibility weighted image showing no ocult or remote hemorrhage.

Figure 5. Perfusion magnetic resonance imaging maps demonstrate increased signal intensity in cerebral blood flow (A), cerebral blood volume (B), 
mean transit time (C) and time-to-peak of both developmental venous anomaly and surrounding parenchyma.



Although T2-weighted imaging and CT angiography are 
sensitive and able to detect small vascular structures, susceptibility-
weighted imaging (SWI), has been reported to be the imaging 
modality of choice in the identification, characterization, and 
better delineation of medusa-like distinct deep medullary veins and 
the draining vein of DVAs and associated vascular malformations. 
These specific techniques have a unique advantage of precision in 
identifying the typical configuration with functional and anatomic 
information, which are not available with conventional imaging 
techniques, as was noted in our case, which is in conformity with 
a previous report by Reichenbach et al. (17). These techniques can 
be used safely with patients with renal failure because they do not 
require administration of a contrast agent. 

In our case, signal intensity was observed around the parenchym 
of the DVA, which was in accordance with the review by Santucci et 
al. (18). The reason of the signal intensity changes remains unclear, 
but some possible implicated causes include edema, gliosis, 
demyelination, leukoaraiosis, ischemia, and glial metaplasia 
(18,19). In the MRI perfusion study, there was markedly increased 
CBV, CBF, TTP, and MTT of both the DVA and its vicinity. This 
is in agreement with work by Camacho et al. (20). The abnormally 
large drainage territory of the DVA may have resulted in relative 
volume overload with edema and/or congestion, which may be the 
underlying pathophysiology of the symptomatic DVA in this case.

In the treatment of isolated symptomatic DVAs, a conservative 
approach is the gold standard. Neurosurgical intervention is not 
a choice for the treatment of isolated DVAs because this on its 
own can lead to unacceptable consequences (7,21,22). Therefore, 
excision or ablation of DVAs should be avoided because they may 
form part of the normal venous drainage for adjacent normal neural 
tissue. In rare cases in which isolated symptomatic DVAs cause 
hemorrhage or thrombosis, surgical treatment should be targeted, 
not to the DVA, but the resultant complication such as cerebrospinal 
fluid diversion when there is ventricular outflow obstruction. 
Anticoagulation therapy may be an option in the uncommon event 
of DVA thrombosis and ischemic complications (16). 

The actual incidence of symptomatic DVAs is unknown. DVAs 
should still be considered to be benign lesions, although in rare 
cases, they can be symptomatic according to the aforementioned 
conditions. Such cases should be vigorously investigated with more 
advanced imaging modalities such as SWI for possible coexisting 
malformations or complications arising from the DVA itself. The 
pathomechanism should be identified for proper management. 
The integrity of the DVA needs to be preserved irrespective of 
the treatment of choice. Excision or ablation of venous angiomas 
should be avoided because angiomas are mostly healthy neural 
tissue.
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