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BACKGROUND Developmental venous anomalies (DVAs) are congenital anatomical variants of the normal deep parenchymal veins. DVAs are
occasionally found incidentally on brain imaging, and most cases are asymptomatic. However, they rarely cause central nervous disorders. Herein, a
case of mesencephalic DVA that caused aqueduct stenosis and hydrocephalus and discuss its diagnosis and treatment is reported.

OBSERVATIONS The patient was a 48-year-old female who presented with depression. Computed tomography and magnetic resonance imaging
(MRI) of the head revealed obstructive hydrocephalus. Contrast-enhanced MRI revealed an abnormally distended linear region with enhancement on
the top of the cerebral aqueduct, which was confirmed as a DVA by digital subtraction angiography. An endoscopic third ventriculostomy (ETV) was
performed to improve the patient's symptoms. Intraoperative endoscopic imaging showed obstruction of the cerebral aqueduct by the DVA.

LESSONS This report describes a rare case of obstructive hydrocephalus caused by DVA. It highlights the usefulness of contrast-enhanced MRI for
diagnosing cerebral aqueduct obstructions due to DVAs and the effectiveness of ETV as a treatment option.

https://thejns.org/doi/abs/10.3171/CASE22563
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Developmental venous anomalies (DVAs), previously termed ve-
nous angiomas, are congenital anatomical variants of the normal
deep parenchymal veins. They were first reported by Wolf et al." in
1967 and were renamed DVAs in 1986 by Lasjaunisas et al.? be-
cause of their benign nature. They are occasionally discovered inci-
dentally during brain imaging, and most patients with DVAs are
asymptomatic. However, some reports have shown that they can
cause central nervous disorders.’ Hemorrhage, infarction, or seizure
onset are common symptoms of DVA.*

Mechanical (obstructive or compressive) complications due to DVAs
are rare,” and only a few cases of obstructive hydrocephalus caused
by DVA have been reported. Herein, we report a case of mesence-
phalic DVA that caused aqueductal stenosis and hydrocephalus and
discuss its diagnosis. This article also highlights the effectiveness of
contrast magnetic resonance imaging (MRI) for diagnosing cerebral
aqueductal stenosis due to DVAs and its treatment.

lllustrative Case

A 48-year-old female presented with a history of depression and
had no associated complaints of headache, blurred vision, nausea,
or vomiting. Head computed tomography and MRI showed dilation of
the bilateral and third ventricles. However, the fourth ventricle was
not dilated, indicating noncommunicating hydrocephalus in the cere-
bral aqueduct (Fig. 1A). Additional imaging studies were performed to
investigate the cause of the obstruction. Contrast-enhanced MRI
showed an abnormally distended linear region with enhancement on
the top of the cerebral aqueduct (Fig. 1B), which was confirmed as a
DVA on digital subtraction angiography (Fig. 1C).

The patient underwent endoscopic third ventriculostomy (ETV),
which was performed without complication. Intraoperative endo-
scopic imaging showed obstruction of the cerebral aqueduct by the
DVA (Fig. 2). At the 6-month follow-up visit, the patient's symptoms
of depression had improved without any other medication. MRI

ABBREVIATIONS CSF = cerebrospinal fluid; DVA = developmental venous anomaly; ETV = endoscopic third ventriculostomy; MRI = magnetic resonance imaging;

VP = ventriculoperitoneal.
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FIG. 1. A: Preoperative axial T1-weighted MR image showing that the bilateral temporal horns and third

ventricle are dilated. The Evans index is 0.44. B: Preoperative sagittal T1-weighted contrast-enhanced MR
image. The DVA directly above the cerebral aqueduct is observed as the abnormal distended linear region
with enhancement (yellow arrow). The fourth ventricle is not dilated. An enhancing structure within the frontal
horn is aliasing. C: Preoperative digital subtraction angiography shows a mesencephalic DVA (red arrow).

showed that the size of the bilateral lateral ventricles was slightly re-
duced; the Evans Index decreased from 0.44 to 0.42. Therefore, we
hypothesized that hydrocephalus due to obstruction of the cerebral
aqueduct by DVA might have resulted in depression symptoms,
which improved after releasing the fluid buildup by ETV.

Discussion

Observations
This case shows that mesencephalic DVA can lead to obstructive
hydrocephalus, which can be revealed by contrast-enhanced MRI. It
also shows that ETV is an effective treatment option for this condition.
The pathological mechanism of symptomatic DVAs can be divided
into two subsets, including those caused by 1) an imbalance of either
the inflow or outflow in DVAs and 2) compression or obstruction of
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FIG. 2. Intraoperative endoscopic view showed dilated veins of the
DVA covering entry into the cerebral aqueduct (red arrow).
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intracranial structures.> An imbalance of the flow in DVAs can cause
cranial hemorthage or venous infarction.® Additionally, DVAs can cause
focal seizures because increased inflow or restricted outflow may result
in cortical hyperemia and dysfunction.>” Mechanical complications and
obstruction caused by DVAs due to their atypical locations can lead to
various symptoms, including headaches and vertigo.’ However, ob-
structive hydrocephalus secondary to physical obstruction of DVAs is
rare, and only 16 cases have been reported in the existing literature
(Table 1)&%

Previously reported cases involved infants and older individuals
(age range, 0-83 years), and the most common symptom was
headache which was associated with increased intracranial pres-
sure. The patients presented with headaches in 11 of the 16 cases.
Other symptoms included behavioral abnormalities, vertigo, macro-
cephaly, seizures, nausea, Hakim’s triad, diplopia, and memory im-
pairment. Cerebrospinal fluid (CSF) diversion procedures, such as
ventriculoperitoneal (VP) shunting and ETV, were performed to treat
hydrocephalus except in two cases that involved no treatment be-
cause the patients had mild symptoms. VP shunting and ETV were
performed in four and nine cases, respectively. Although no long-
term follow-up reports were available, patients’ symptoms improved
in all cases involving treatment.

Lessons

Contrast-enhanced MRI can reveal aqueduct obstruction and its
causes. Cerebral aqueductal stenosis is caused by several central
nervous system disorders such as tumors, infection, hemorrhage,
head trauma, and vascular lesions.?® In the present case, an abnor-
mally distended linear region above the cerebral aqueduct was ob-
served on contrast-enhanced MRI, and DVA was confirmed on
angiography. Thus, DVA should be considered among the differen-
tial diagnoses when interpreting contrast magnetic resonance im-
ages in cases involving cerebral aqueductal stenosis.

Interventions that directly target symptomatic DVAs should ideally
be avoided because removal of DVAs leads to venous infarction of the
surrounding normal brain.*** Safer treatment options for obstructive
hydrocephalus caused by DVAs are CSF shunting and ETV. However,
the failure rate of CSF shunting has been reported to be higher than
that of ETV in adult patients with aqueductal stenosis.*** Additionally,
ETV is preferable to CSF shunting because it prevents various CSF
shunting-related complications, such as infection or malfunction.



TABLE 1. Reported cases of obstructive hydrocephalus due to aqueductal stenosis caused by DVAs

Authors & Year Age (yrs)  Sex Sx Imaging Treatment Outcome
Giannetti et al., 2008° 42 M Headache, behavior CT, MRI ETV Improvement in Sxs & images
abnormality

18 M Headache CT, MRI ETV Improvement in Sxs & images
Cavallo et al., 2019° 37 F Headache, vertigo ~ MRI, angiography, endoscopy ETV Improvement in Sxs & images
Paulson et al., 2012'° 0 (3days) F Macrocephaly MRI VP shunt  Improvement in Sxs & images
Avman et al., 1980" 35 F Headache Angiography, direct exploration ~ Stenting  Improvement in Sxs & images
Watanabe et al., 19912 39 M Headache MRI VP shunt  Improvement in Sxs & images
Oka et al., 1993" 43 F Seizure MRI, angiography, endoscopy ETV Improvement in images
Blackmore et al., 1996 16 F Headache MRI None No treatment
Bannur et al., 2002'° 1 M Headache MRI VP shunt  Improvement in Sxs & images
Yagmurlu et al., 2005' 7 F Headache MRI None No treatment
Guhl et al.,, 2011"7 0(10mos) F Macrocephaly MRI VP shunt Improvement in images
Inoue et al., 20138 10 M Headache, nausea MRI, endoscopy ETV Improvement in Sxs & images
Low & Seow, 2020'° 13 F Headache MRI ETV Improvement in Sxs & images
Kita et al., 2019%° 83 M Hakim’s triad MRI, endoscopy ETV Improvement in Sxs & images
Sato et al., 2004%" 28 F  Headache, diplopia MRI, endoscopy ETV Improvement in Sxs & images
Xian et al., 2020 47 M Memory impairment MRI, endoscopy ETV Improvement in Sxs & images

CT = computed tomography; Sx = symptom.

Furthermore, it is conceivable that obstructive hydrocephalus
caused by DVAs has a prolonged course, especially in adult patients,
because DVAs are congenital vascular variants. Chronic ventriculo-
megaly can cause loss of involved brain compliance, which makes
Therefore, ETV is considered a bet-
ter treatment option. ETV was performed in the present case with a
good outcome, and the patient had an uneventful course without
complications. This article highlights the effectiveness of ETV as a
treatment option for obstructive hydrocephalus due to cerebral aque-

treatment by shunting difficult. %

ductal stenosis caused by DVAs.

In conclusion, although DVAs are benign vascular malformations,
their presence around the cerebral aqueduct can cause obstructive
hydrocephalus. Contrast-enhanced brain MRI is useful for diagnosing
obstructive hydrocephalus due to cerebral aqueductal obstruction
caused by DVAs, and ETV is an effective treatment option for this rare

condition.
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