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Mystery Case:
Acute hydrocephalus caused by
radiographically occult fourth ventricular
outlet obstruction

A19-year-old woman with no history of CNS inflam-
matory pathology or hemorrhage presented with 5
days of diplopia and headache. Examination revealed
papilledema and bilateral sixth nerve palsies. Imaging
demonstrated panventricular enlargement and
marked 4th ventricular dilation (figure 1). Cine
MRI revealed turbulent fourth ventricle CSF flow
suggesting outflow obstruction, which was confirmed
with contrast ventriculography. A suboccipital crani-
otomy was then performed, which revealed an arach-
noid web (figure 2). Membranous occlusion of the
fourth ventricular outlet is a rare cause of obstructive
hydrocephalus usually associated with a history of
inflammatory conditions or hemorrhage.1 A small
number of idiopathic cases have been reported.2

In this case, microsurgical fenestration reconsti-
tuted CSF flow and resolved the patient’s diplopia.
However, she subsequently required ventriculo-
peritoneal shunting to resolve recrudescence of per-
sistent headache, indicating both obstructive and
communicating components to her hydrocephalus
syndrome.
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MYSTERY CASE RESPONSES

The Mystery Case series was initiated by the
Neurology® Resident & Fellow Section to develop
the clinical reasoning skills of trainees. Residency
programs, medical student preceptors, and individ-
uals were invited to use this Mystery Case as an
educational tool. Responses were solicited through
a group e-mail sent to the American Academy of
Neurology Consortium of Neurology Residents
and Fellows and through social media. We received
177 responses. The vast majority of respondents
(73%) had been in practice for 1–4 years; 53%
were residents/fellows while 32% were faculty/

Figure 1 Acute hydrocephalus associated with functional obstruction of 4th ventricular CSF outflow

(A) Sagittal T2-weighted MRI demonstrates ventriculomegaly. The asterisk highlights prominent fourth ventricular dilation,
ventral displacement of the brainstem, and dorsal displacement and thinning of the cerebellum. (B) Sagittal CT ventriculog-
raphy shows flow of contrast from the 3rd to the 4th ventricle, and absence of flow into the spinal subarachnoid space.
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board-certified physicians. Seventy percent resided
outside the United States. A wide range of practice
settings was represented.

Eighty percent of the respondents correctly
identified the basic MRI features of this case, which
included dilation of the lateral, third, and fourth
ventricles. Fifty-six percent also identified the addi-
tional important findings of ventral displacement
of the brainstem and dorsal displacement of the cer-
ebellum, which likely contributed to the patient’s
presenting complaint of diplopia. Twenty-six per-
cent also identified the crucial finding of absent con-
trast flow in the spinal subarachnoid space on CT
ventriculography. However, only 11% correctly
identified the most likely diagnosis in this case: an
arachnoid web causing obstructive hydrocephalus.
The most commonly selected diagnosis was aque-
ductal stenosis (23%), followed by colloid cyst
(19%) and choroid plexus papilloma (15%). While
these 3 are important differential diagnoses to con-
sider in a presentation of obstructive hydrocephalus,
the key to clinching the diagnosis in this case is the
dilation of the patient’s fourth ventricle, which means
that the obstruction (if any) must be downstream of
the fourth ventricle. This rules out a colloid cyst

(classically seen in the third ventricle), choroid plexus
papilloma (typically in the lateral ventricles), and aque-
ductal stenosis (which affects the cerebral aqueduct
connecting the third and fourth ventricles).1 Typically,
the observation of fourth ventricle dilation simply
leads to a diagnosis of communicating hydrocephalus,
but in this case, CT ventriculography showed absence
of contrast flow into the spinal subarachnoid space,
leading to suboccipital craniotomy and an intraoper-
ative diagnosis of an arachnoid web.

This case highlights the importance of inter-
preting neuroimaging findings of hydrocephalus
in the context of the anatomy of the ventricular
system.
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Figure 2 Treatment of acute hydrocephalus by fenestration of an arachnoid web at the 4th ventricular outlet

(A) Arachnoid web at the level of the cerebellomedullary junction (4th ventricular outlet). (B) Fenestration of arachnoid web.
(C) Postfenestration. (1) Medulla. (2) Dense arachnoid web obstructing fourth ventricular outlet and obscuring the obex. (3)
Dissector retracting the right cerebellar tonsil. (4) Penfield dissector fenestrating the arachnoid web and projecting into the
fourth ventricle (5) Remnant of arachnoid web. (6) Area postrema on the floor of the fourth ventricle.
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