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Abstract
Cerebral developmental venous anomalies are asymptomatic benign cerebrovascular malformations that are commonly found acciden-
tally on brain magnetic resonance imaging. It is not uncommon for cerebrospinal fluid flow to be obstructed at the level of the aqueduct 
of Sylvius, causing an obstructive non-communicating hydrocephalus. Most notable reasons for such an obstruction at that level are 
tumors, congenital etiology, or post-inflammatory gliotic atresia.

Herein we present the case of a 65-year-old male patient with an unusual symptomatic developmental venous anomalies causing ste-
nosis and obstruction of the aqueduct of Sylvius at the level of the mesencephalon. Features of this case are discussed together with its 
implications, including recognizing, diagnosing, and treating such a finding.
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INTRODUCTION
Cerebral developmental venous anomalies (DVA) are com-
mon asymptomatic benign lesions that are usually discov-
ered incidentally at brain magnetic resonance imaging 
(MRI) examinations.[1,2] These lesions correspond to an 
anatomical variation of the cerebral venous system.[3] Ob-
structive hydrocephalus results secondary to obstruction 
along the cerebrospinal fluid (CSF) pathway between lat-
eral ventricles at the third/fourth ventricle. It is common 
for intraventricular cerebrospinal fluid flow to become 
obstructed at the level of the aqeduct of Sylvius. The ob-
struction may be caused by a tumor, congenital etiology, 
or post-inflammatory gliotic atresia, among other condi- 
tions.[4] Hydrocephalus caused by compression from aque-
ductal DVA is a rare phenomenon and only a limited num-

ber of cases have been previously published.‌[5] We present 
a rare case of an obstructive hydrocephalus secondary to 
aqueductal stenosis caused by DVA and its cross sectional 
radiological characteristic. 

CASE REPORT

A 65-year-old male patient had undergone an operation 
for removal of a conjunctival squamous cell carcinoma of 
his right orbit. Several months later, a local recurrence of 
the tumor was observed and he was scheduled for a second 
operation. After a computer tomography (CT) examina-
tion of the head, prior to the procedure, hydrocephalus and 
suspected contusion zones were observed in the brain. The 
patient had no recollection of a head injury. Neurological 
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examination showed locomotor ataxia, weak to missing 
eyesight in his right eye, dementia episodes, hydrocephalic 
syndrome, and urinary and bowel incontinence.

The patient was admitted to the Neurosurgery Depart-
ment of our hospital for further evaluation and eventual 
treatment of the findings. The MRI of the brain we conduct-
ed after admitting the patient showed tri-ventriculomegaly 
with a normal-sized fourth ventricle. An abnormal vascular 
finding, corresponding to a DVA, running anteriorly poste-
riorly through the mesencephalon and tectum mesencephali 
was observed. In its trajectory, the DVA was compressing the 
aqueduct of Sylvius and then draining into the vein of Galen 
(Fig. 1). 

A digitally subtracted angiography was performed show-
ing radially converging venous vessels ventrally from the vein 
of Galen - an image corresponding to the finding in the MRI 
sequences (Fig. 2). 

DISCUSSION 

Aqueductal stenosis from vascular lesions is a rare entity. 
Cerebral vascular anomalies including developmental ve-
nous anomalies, venous anomaly, vein of Galen aneurysm, 
ecstatic arteries, dilated abnormal veins, and arteriovenous 
malformation can cause mechanical compression and 
hence obstructive hydrocephalus requiring CSF diversion 
procedures.[6] Developmental venous anomaly, formerly 
known as venous malformation, medullary venous malfor-
mation, or venous angioma is one of the commonest vascu-
lar malformations within the brain.[7] They are composed 
of dilated centripetally draining medullary veins and merge 
into a collecting transcerebral vein that opens into either 
superficial subcortical veins or subependimal veins, thus 
forming the so-called caput medusa.[8] In addition, they 
have no proliferative potential and no direct arteriovenous 
shunts. Normal brain tissue is situated between the dilat-
ed veins. Although the etiology is still under debate, they 
are generally accepted to result from aplasia, hypoplasia, 
or early occlusion of normally developing veins between 
Padget’s fourth and seventh stages.[9] They are considered 
as compensatory venous systems developing because of ab-
sence of normal veins. 

DVAs are among the most common intracranial vascu-
lar malformations. They occur in up to 5% of the general 
population and are usually asymptomatic.  However, in 
very rare circumstances, a DVA can impede the CSF flow 
through the cerebral aqueduct and become symptoma- 
tic.[6] Mechanical complications can be caused by direct 
compression of neural structures, typically by the draining 
collector. An example of such unique complication is re-
flected in our patient in whom the DVA was anatomical-
ly located on the proximal aqueduct. For the small subset 
of DVAs that are symptomatic, other vascular malforma-
tions are often concurrently present.[10] Conversely, DVAs 
in the aqueductal region have been reported to lack this 
typical association with other vascular malformations.[11] 

Nonetheless, regardless of location, an intervention target-
ing symptomatic DVAs should be avoided.[12,13] Removal 
of such DVA confers a risk of developing regional venous 
congestion because of the extraordinary angioarchitecture, 
frequently leading to venous infarction of the surrounding 
normal brain.[2,14] In congruence with the recommenda-
tions for avoiding intervention to DVAs, even for these le-
sions obstructing the aqueduct, the safe treatment option is 
via the CSF diversion for the hydrocephalus.[15] Endoscopic 
third ventriculostomy (ETV) was successfully performed 
in our patient in accordance with the clinical and radiolog-
ical findings. In our experience, this therapeutic approach 
is currently considered the treatment of choice for obstruc-
tive hydrocephalus. The successfully conducted procedure 
creates an alternative CSF flow pathway that bypasses the 
obstruction at the level of the mesencephalon. Improved 
CSF drainage and ventricle size is to be expected right after 
the neurosurgical intervention thus rendering the patient 
fit for the following possible curative management of the 
orbital mass. 

CONCLUSIONS

DVAs are mostly asymptomatic in nature; however, some 
studies have reported those with various neurological 
symptoms that can be progressing into debilitating mor-
bidity if not properly treated. In rare cases with obstructive 
hydrocephalus following aqueductal stenosis, CSF diver-
sion may be helpful and endoscopic third ventriculosco-
py should be considered as an effective and safe treatment 
modality. 
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Figure 1. MRI demonstrates obstructive non-communicating hydrocephalus. (A) Both lateral and third ventricles are abnormally di-
lated; (B) The fourth ventricle appears to be of normal dimensions; (C) Residual orbital mass of the right eye could also be noted. 
Periventricular lucency around both lateral ventricles was also documented on the axial T2 weighted images. Based on the flow-void 
artifacts, a prominent and dilated vascular structure was detected, running anteriorly posteriorly through the mesencephalon and the 
aqueduct of Sylvius (E, F, red arrows).
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Figure 2. MRI non-contrast venography confirmed the presence of an abnormal venous structure draining into the vein of Galen (A, 
B, white arrows). Digitally subtracted angiography (venous phase) confirmed the MRI finding suggesting a DVA of the mesencephalon 
running posteriorly with a prominent drainage to the vein of Galen (C, D, white arrows). There was no diffuse capillary stain, abnormal 
venous disposition or arterial-venous shunting observed of the selective angiography from the left internal carotid artery. 
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Резюме
Цереброваскулярные венозные аномалии развития (ЦВА) представляют собой бессимптомные доброкачественные 
цереброваскулярные мальформации, которые обычно обнаруживаются случайно при магнитно-резонансной томографии 
(МРТ) головного мозга. Нередки случаи, когда поток спинномозговой жидкости затруднён на уровне сильвиева водопровода, 
вызывая обструктивную несообщающуюся гидроцефалию. Наиболее заметными причинами такой обструкции на этом 
уровне являются опухоли, врождённая этиология или поствоспалительная глиотическая атрезия.

Здесь мы представляем случай 65-летнего пациента с необычной симптоматической ЦВА, вызывающей стеноз и обструкцию 
сильвиева водопровода на уровне среднего мозга. Особенности этого случая обсуждаются вместе с его последствиями, 
включая распознавание, диагностику и лечение такой находки.
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