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a b s t r a c t 

Venous angiomas are relatively common lesions that occur in up to 3% of the general popu- 

lation. It is usually asymptomatic and discovered incidentally. We present a case of develop- 

mental venous anomaly mimicking thrombosed cerebral vein on nonenhanced computed 

tomography scan of the brain. A 48-year-old male patient medically free referred to our 

center for further management of high blood pressure. Because of the concern of throm- 

bosed cerebral vein on computed tomography, further investigation with magnetic reso- 

nance venogram revealed a small network of veins in the region of the left internal cerebral 

vein with a picture of venous angioma. This case highlights such findings for the junior ra- 

diologist to consider additional investigations and avoid subsequent inadvertent treatment 

with anticoagulation. 

© 2019 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Introduction 

Developmental venous anomalies (DVA) are one of the
most common cerebral vascular malformations. They are
present in up to 3% of the general population. The con-
fluence of radially oriented veins into a single dilated ve-
nous channel is the defining characteristic of these lesions
Abbreviations: DVA, developmental venous anomalies; NECT, nonenh  
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[1] . DVAs are considered congenital abnormalities of the ve-
nous vasculature of the brain. The hemodynamic imbal-
ance which occurs due to the absence of superficial or
deep venous collectors, results in compensatory drainage to-
ward the deep venous system or pial venous system, re-
spectively, through a collector’s vein, and therefore should
be considered an anatomical variation in the localized ve-
nous drainage pathway of the brain parenchyma [2] . These
niversity of Washington. This is an open access article under the 
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Fig. 1 – (a) Selected NECT axial images were showing a tubular hyperdense structure in the left para midline adjacent to the 
ventral horn of left ventricle (arrow). No parenchymal abnormalities were seen. (b) Selected sagittal reformat from the NECT 

brain showing a tubular hyperdense structure in the territory of the left internal cerebral vein (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

charged home. 
variations make it challengeable for a junior radiologist to
diagnose it. We describe a case of asymptomatic DVA that
mimicked thrombosed cerebral vein on nonenhanced CT scan
(NECT). 

Case presentation 

A 48-year-old male patient medically free was complaining
of a severe throbbing headache, referred from primary health
care service due to high blood pressure (BP) (210/110 mm Hg).
No blurring of vision, weakness, or loss of consciousness was
mentioned. On physical examination, he was vitally stable
apart from high BP, fully conscious and oriented with no ab-
normal neurogenic, thoracic or abdominal findings. Labora-
tory tests including complete blood count, basic metabolic
panel, hepatic metabolic panel, and renal profile were normal.
Because of high BP, NECT brain was requested to exclude
hemorrhage or minor stroke. The CT brain was seen by the ER
specialist in charge and analyzed as normal. BP managed in
the emergency department. 

The on-call radiologist noticed a tubular hyperdense struc-
ture in the left para midline at the region of the left septal
and internal cerebral veins ( Fig. 1 ) and was worried about left
internal cerebral vein thrombosis. The patient was admitted
under medical service for observation and scheduled for MR
venogram due to the suspicion of venous thrombosis. 

MRI demonstrated a signal void tubular structure on con-
ventional T1 and T2 WI in the region of the left internal cere-
bral vein with draining small left frontal lobe veins ( Fig. 2 ).
This structure was draining into the great cerebral vein (vein
of Galen). No surrounding parenchyma changes were noted.
magnetic resonance venography demonstrated this structure
that was compatible with a DVA. Based on MRI findings and
the absence of neurological manifestations, the patient was
informed about the benign nature of his anomaly and was dis-
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Discussion 

DVAs also called venous angiomas are often asymptomatic
and therefore are often found incidentally. The most fre-
quent signs include headache, dizziness, seizure, and focal
neurological deficits [3] . Before the advent of CT and MRI,
DVAs were believed to be a rare cause of intracranial hemor-
rhage and seizures. With the extended use of MRI, DVAs are
now more frequently discovered and are benign and asymp-
Fig. 2 – (a) Selected axial T1, T2, susceptibility, and contrast-enha
(arrowhead) in the left frontal deep white matter converging tow
septal vein which extends posteriorly and drains into the left int
T1-MR venogram of the brain showing dilated left internal cereb
(arrowhead). 
tomatic [4] . They are not true vascular malformations and are
thought to represent normal variations of parenchymal ve-
nous drainage [5] . DVA could potentially have unwanted con-
sequences such as venous infarction and hemorrhage if sur-
gically removed [2] . 

About one-third of DVA are located infratentorial com-
monly in the cerebellum while the remaining two-thirds are
supratentorial; half are located in the frontal lobe [6] . Regard-
ing the drainage pattern, DVAs more commonly drain superfi-
cially into the cortical veins 70%, but a deep venous drainage
nced T1 images show a small network of veins 
ards the left frontal horn and draining into the left anterior 
ernal cerebral vein (arrow). (b) Selected sagittal images from 

ral vein (arrow) which drain into the great cerebral vein 
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Fig. 2 – Continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pattern can be evident in up to 20%. Both superficial and deep
drainage were seen in 10% [2] . 

Regardless of the imaging modality employed, the diagno-
sis of a DVA relies on demonstrating typical caput medusae
draining into a collecting vein [7] . On NECT scan of the brain,
they are usually evident by the demonstration of slightly
hyperdense blood compared to the normal brain parenchyma
in addition to parenchymal abnormalities related to DVA such
as calcification, hemorrhage, and atrophy. Signs of throm-
bosed DVA include marked hyperdensity of the collecting
vein which warrants further investigation. CT venography vi-
sualizes the DVA as linear enhancing structures merging into
a single enlarged draining vein [2] . Flow voids and phase-shift
artifact are demonstrated on noncontrast T1 and T2-weighted
MRI which produced by the collecting vein of a DVA and by
the larger venous radicles of the caput medusae. MRI is
superior to CT in demonstrating associated parenchymal
abnormalities [7] . 

According to the widely acknowledged classification of
cerebral vascular malformations, it is normal to differentiate
between arteriovenous malformations, capillary telangiec-
tasias, cavernomas, and venous angiomas. All 4 types of
cerebral malformations can also be differentiated by distinct
neuroradiological features that enable the radiologist to make
an exact diagnosis without knowing the patient’s history
[6] . For example; DVAs lack an arterial component and have
unaffected intervening neural parenchyma, which distin-
guishes these lesions from arteriovenous malformations
[3] . 

Associations between DVAs and head and neck ve-
nous malformations have been reported. Up to 20% of pa-
tients with large cervicofacial venous malformations have
DVAs [4] . 
Conclusion 

The vast majority of DVAs cases follow a benign clinical course
and do not require follow-up imaging studies or specific
medical management. However, caution while interpreting
the radiological images and further evaluation with venogram
studies is needed due to possible complexity, thrombosed
DVA, or even other associated vascular malformation could be
present. 
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