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a b s t r a c t 

Hydrocephalus is a pathological buildup of cerebrospinal fluid within the ventricles lead- 

ing to ventricular enlargement out of proportion to sulci and subarachnoid spaces. De- 

velopmental venous anomaly is a common benign and usually asymptomatic congenital 

cerebrovascular malformation. Hydrocephalus caused by aqueductal developmental venous 

anomaly is extremely rare. We describe a case of a 47-year-old man who presents with 

short-term memory impairment who was found to have a developmental venous anomaly 

draining bilateral medial thalami through a common collector vein that causes aqueductal 

stenosis and obstructive hydrocephalus. 

© 2020 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. 
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Case report 

A 47-year-old African-American man presented with slowly
progressive short-term memory impairment for the past 5
years. This manifested primarily by forgetfulness, misplacing
items, and repeating self in conversations. Symptoms were
exacerbated by stress and fatigue. His medical history was
only remarkable for a fall in his early 20s resulting in concus-
sion with brief loss of consciousness and cerebrospinal fluid
(CSF) otorrhea, which was treated conservatively. He was re-
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portedly diagnosed with hydrocephalus at age of 31 years but
he was lost to follow-up. 

Neurologic exam was non-focal with intact praxis and ex-
ecutive functions. Montreal Cognitive Assessment score was
18/30, with loss of points for delayed recall (5 points), visu-
ospatial function (2), language (2), abstraction (2), and atten-
tion (1). Basic laboratory testing was only significant for bor-
derline elevated hemoglobin A1c (6.0%) and homocysteine
(11.9 μmol/L). 

Magnetic resonance imaging (MRI) of the brain with and
without intravenous gadolinium contrast demonstrated hy-
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Fig. 1 – MRI brain demonstrates obstructive hydrocephalus secondary to aqueductal stenosis from a developmental venous 
anomaly draining bilateral medial thalami (arrows). (a) Axial T2-weighted-fluid-attenuated inversion recovery, (b) sagittal 
T1-weighted image, (c) coronal T1-weighted image postcontrast, and (d) axial T1-weighted image postcontrast maximum 

intensity projection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

drocephalus with marked dilation of the lateral and third ven-
tricles ( Fig. 1 ). The fourth ventricle was not enlarged, sug-
gesting obstructive hydrocephalus at the level of the cere-
bral aqueduct. Postcontrast imaging showed a developmen-
tal venous anomaly (DVA) draining bilateral medial thalami
converging to a prominent anomalous central vein that ran
midline along the floor of the third ventricle and ultimately
drained posteriorly into the vein of Galen. The central draining
vein bridged across the proximal orifice of the cerebral aque-
duct, resulting in aqueductal stenosis and severe obstructive
hydrocephalus. He was referred to neurosurgery and under-
went endoscopic third ventriculostomy (ETV). Although ven-
triculomegaly was not changed significantly on immediate
post-operative imaging, the patient did improve clinically. 

Discussion 

Hydrocephalus is a hydrodynamic CSF disorder character-
ized by excessive accumulation of CSF within the ventricu-
lar system of the brain leading to disproportionate ventricu-
lomegaly to any sulcal enlargement that may coexist. Based
on its pathophysiology, it is classified as either obstructive
(from structural blockage of CSF flow within the ventricular
system) or communicating (usually from impaired CSF ab-
sorption) [1] . Common causes of obstructive hydrocephalus
include aqueductal stenosis from congenital narrowing, sep-
tum, web, forking, postinflammatory gliosis, midbrain tumors,
and Arnold-Chiari or Dandy-Walker malformations [1–3] . 

DVA is the most common intracranial vascular malforma-
tion, occurring in up to 5% of the general population and they
are usually asymptomatic. In very rare circumstances, how-
ever, DVA can impede CSF flow through the cerebral aqueduct
and become symptomatic [4] . 

Our review of the literature finds 16 cases of aqueductal
stenosis secondary to DVA [4–18] . The mean age of diagnosis in
these reported cases was 28 years (range prenatal, defined as 0
days, to 83 years). Fifty-six percent of cases ( n = 9) were male
and 44% ( n = 7) were female. The most common presenting
symptom was headache (63%, n = 10). MRI was performed in
88% of cases ( n = 14), although computed tomography and/or
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angiography were also often obtained. ETV was performed in
56% of cases ( n = 9), while the remaining patients underwent
shunting (25%, n = 4) or conservative management (19%, n = 3).
Our patient is older than the typical age of diagnosis, and his
presenting symptom is short-term memory dysfunction. Only
2 cases in the literature were diagnosed at a later age (58 and
83 years), and both were described to have cognitive impair-
ment [ 5 ,18 ]. 

As DVA per se is benign, management of symptomatic DVA
is targeted at alleviation of symptoms. Our patient underwent
ETV, which is currently considered the treatment of choice
for obstructive hydrocephalus [19] . ETV creates an alterna-
tive CSF flow pathway that bypasses the obstruction, result-
ing in improved CSF drainage and ventricle size. All reported
patients who have undergone this procedure, including ours,
responded well [ 4 ,8 ,11 ,13–14 ,16–18 ]. 

Despite the frequency with which hydrocephalus and DVA
present independently, it is unusual for DVA to cause obstruc-
tive hydrocephalus. Clinicians should be aware of this unique
combination and its presentation to guide appropriate diag-
nosis and treatment. 
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