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Introduction

Neurofibromatosis type 1 (NF1) is one of the most common
autosomal dominant genetic disorders in humans.1

Hydrocephalus has been reported in 2 to 23% of NF1
patients, and NF1 patients rarely present with hydrocephalus
caused by late-onset aqueductal membranous occlusion
(LAMO).2,3

Here, we report a similar case to LAMO. Although the
membranous structure directly covered the aqueduct in
the LAMO, a thin expanded cyst wall covered the entrance
of the aqueduct in our case. The cause of the hydrocephalus
was diagnosed on the basis of the neuroendoscopic rather
than the preoperative examination findings. We reviewed
the literatures about LAMO and compared our case with
previously reported LAMO cases.
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Abstract Cyst formation in the third ventricle and the histopathological findings were rarely
reported. We report a similar case of late-onset aqueductal membranous occlusion
(LAMO) caused by a thin gliotic cyst and a review of related literature. A 28-year-old
woman with enlarged lateral ventricles was referred to our hospital with complaints of
headache and dizziness. In our hospital, the obvious cause of the hydrocephalus was
unknown on any examination and we decided performing endoscopic third ventricu-
lostomy for hydrocephalus. A thin cyst covering the entrance of the aqueduct was
identified and we perforated it. Histopathological finding of the cyst wall was gliosis
and our case was similar to LAMO, although not typical. The postoperative symptoms
and ventricle size improved for 4 years. When suspecting cases similar to definition of
LAMO, neuroendoscopic surgery would be the first-choice treatment and might detect
causes undetectable on preoperative imaging such as our thin membrane.
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Case Report

A 28-year-old woman visited a nearby hospital with com-
plaints of headache and dizziness. Computed tomography
revealed enlarged lateral ventricles. She was referred to our
hospital for further examinations. Café au lait spots and
neurofibroma were observed on her face and back. Blood
and cerebrospinal fluid (CSF) examinations yielded normal
results. The patient’s past medical history included systemic
lupus erythematosus and NF1. She received prednisolone,
tacrolimus, and mizoribine. Magnetic resonance imaging
(MRI) revealed hydrocephalus, but no obvious intracranial
lesions. MRI with the time-spatial labeling inversion pulse
(SLIP) showed no CSF flow in the aqueduct, and obstructive
hydrocephalus due to aqueductal lesion was suspected
(►Figs. 1A, 2). When endoscopic third ventriculostomy
(ETV) was performed, a thin membrane covering the en-
trance of the aqueduct was detected (►Fig. 1B). In addition to
ETV, we perforated the thin membrane to maintain the
normal CSF flow (►Fig. 1C). The membranous structure
was part of the cyst wall, and the cyst was deflated by
breaking a part of the membranous structure, thereby re-
storing the CSFflow to the aqueduct. Histopathologically, the
cyst wall consisted of gliosis (►Fig. 1D, E). After the opera-
tion, the symptoms and enlargement of the ventricles were

improved (►Fig. 1F). CSF flowwas observed not through the
floor of the third ventricle but through the aqueduct on MRI
with the time-SLIP (►Fig. 3). No recurrence of hydrocephalus
was observed for 4 years after the surgery.

Discussion

Matsuda et al first described LAMO in 2011.2 Terada et al
defined LAMO as follows3: first, the aqueduct of Sylvius
showed a membranous structure but no CSF flow; second,
no other occlusive lesion and no recent subarachnoid hemor-
rhage, intraventricular hemorrhage, or meningitis was found
that could cause thehydrocephalus; third, the lateral and third
ventricleswere enlarged, but the fourthventriclewas not; and
fourth, the patient was not diagnosed in childhood. No mem-
branous structure was found in the aqueduct of Sylvius in our
case, but it was a similar case to LAMO. In our case, the
membranous structure covered the entrance of the aqueduct
by expanding like a cyst. Gliosis, forking, simple stenosis, or
membranous occlusion was considered to be the cause of the
aqueductal stenosis or occlusion in the past report.4,5 Our
histopathological findings from the cyst wall were also con-
sistent with gliosis. The surgical treatment of LAMO is mainly
endoscopic aqueductoplasty (EA) and/or ETV, which have an
advantage of improving hydrocephalus without shunt system

Fig. 1 (A) Preoperative T2-weighted magnetic resonance image showing the enlarged ventricles and no intracranial lesions. (B) Intraoperative
view showing the thin cyst (red arrowhead, the edge of the cyst wall) covering the entrance of the aqueduct (yellow arrow). (C) The membrane
covering the aqueduct is perforated, and the cerebrospinal fluid flow is improved. The red and yellow arrowheads indicate the edge of shrank cyst
wall; the entrance of the aqueduct, respectively. (D) The pathological findings from the hematoxylin and eosin staining (original magnifica-
tion� 40) showing astrocytes with irregular nuclei. Neither mitosis nor necrosis was detected. (E) Staining positive for glial fibrillary acidic
protein (original magnification� 40). (F) Postoperative T2-weightedmagnetic resonance image showing the improvement of the ventricles size.
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insertion.2,3,6,7Weperformed EA and ETV because the patient
took immunosuppressive drugs, and we were concerned of a
possible shunt infection.

We summarize 12 cases consistent with LAMO
in ►Table 1.2,3,6,7 The main symptom was headache, and
the oldest patient was 66 years old. Only EA was performed
in eight cases, and EAþ ETVwas performed in four cases. The
chief complaints were improved in eight cases (66.6%). Of the
EAþ ETVcases, two (50%) had complications, but only the EA

cases had no complications. The postoperative CSF flow was
studied in Terada’s case and in our case using MRI with a
three-dimensionally driven equilibriumpulse and time-SLIP,
respectively.3 CSF flow was detected in the third ventricular
floor and aqueduct in a former case and only in the aqueduct
in our case. According to the postoperative CSF flow analysis
of two cases, performing aqueductoplasty to restore the
physiological CSF flow would be more important than per-
forming ETV alone in cases like LAMO. Our case did not show

Fig. 3 Postoperative magnetic resonance image with time-spatial labeling inversion pulse showing cerebrospinal fluid flow signal not through
the floor of the third ventricle (yellow arrow) but through the aqueduct (red arrow).

Fig. 2 Preoperative magnetic resonance image with time-spatial labeling inversion pulse showing no cerebrospinal fluid flow from the third
ventricle to the aqueduct (red arrow).
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a reocclusion for 54 months despite that no postoperative
CSF flow was observed in the third ventricle floor.

The histopathological findings from the cyst wall in our
case were consistent with gliosis and suggested a relation-
ship between the cyst formation and the membranous
structure of the aqueduct in the previous report.4,5

In the other reports, the membranous structure in the
aqueduct was detected on the preoperativeMRI, but our case
did not show obvious causes in the radiological images.2,3,6,7

It was considered that the cyst wall of the gliosis was so thin
that it could not be identified on the preoperative MRI. If
LAMO was suspected, endoscopic treatment might be avail-
able to find and treat unknown causes in the imaging
examinations and obtain a good clinical result for a long
time without shunt insertion.

Conclusion

When suspecting cases similar to LAMO, neuroendoscopic
surgery might have an advantage in the diagnosis of un-
known causes by preoperative MRI, and the hydrocephalus
could be treated without shunt insertion for a long time.
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