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INTRODUCTION

Neuroepithelial cysts (NECs) are relatively rare intracranial 
benign lesions [1]. There are sporadic case reports of NEC in 
the literature, but only symptomatic cases treated in the acute 
phase or asymptomatic cadaver cases are available. Therefore, 
predicting the prognosis of an asymptomatic NEC is difficult. 
Herein we report a case of an asymptomatic NEC which grew 
in size and caused progressive symptoms in the long term.

CASE REPORT

A 23-year-old woman with complaints of progressive weak-
ness of the right arm spanning over six months visited our out-
patient clinic. She had a history of transient diplopia at the age 
of 16 and underwent MRI which showed a small intra-axial 
cystic lesion with a single septum in the left frontal lobe (Fig. 
1A and B). Given that the cyst was only 1 cm in diameter and 
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apparently irresponsible for the transient diplopia, no follow-
up was performed. Seven years later, she presented with mild 
right hemiparesis. MRI demonstrated that the cyst had grown 
to 5 cm in diameter (Fig. 1C and D). The content of the cyst 
showed low intensity on T1-weighted images and high inten-
sity on T2-weighted images. These findings were apparently 
similar to cerebrospinal fluid; however, region of interest anal-
ysis of the content of the cyst showed slightly lower intensity 
on T1-weighted images compared with the ventricle (ratio, 
0.96). No flow voids and no gadolinium-enhanced lesions were 
identified. The differential diagnoses were NEC, arachnoid cyst, 
dermoid cyst, choroid plexus cyst, etc. Among these, NEC was 
the most likely diagnosis given that the cyst existed intra-axi-
ally. As she finally presented intracranial hypertension with 
headache and papilledema, surgical treatment was planned.

Under general anesthesia, a small craniotomy was made in 
the left forehead (Fig. 2). After 2-cm corticotomy, a daughter 
cyst was identified. A 1-cm-square piece of the cyst wall was 
excised and submitted for pathological examination. The sep-
tum was easily identified through the daughter cyst and resect-
ed along with its associated feeding vessels and submitted for 
pathological examination. The containing fluid of the cyst was 
transparent like cerebrospinal fluid and aspirated for decom-
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pression purposes, and subsequently, the cavity was refilled 
with normal saline. The cavity was left open to the subdural 
space without shunt catheter placement. The protein concen-
tration level of the fluid was 23 mg/dL, which was within nor-
mal limits.

On the pathological examination, the surface of the cyst wall 
was made of an epithelial layer with cuboidal cells (Fig. 3). The 
epithelial lining was resting upon connective tissue and no gli-
al layer was identified. Overt cilia were not observed on the 
surface of the epithelial lining. Several vessels were identified 
among the connective tissue. There was no infiltration of in-
flammatory cells. Immunostaining showed that the specimen 

was positive for epithelial membrane antigen and negative for 
glial fibrillary acidic protein. These findings were consistent 
with the diagnosis of NEC.

The symptoms improved immediately after surgery and nev-
er recurred. MRI during follow-up demonstrated a gradual re-
duction of the volume of the cyst (Fig. 1E-H). The cyst was 3 cm 
in diameter 18 months after surgery.

DISCUSSION

We presented a case of NEC, which increased in size over 
a long period of time and caused symptoms and was success-
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Fig. 1. Preoperative and postoperative MRI showing the growth and regression of a cyst. A and B: A sagittal (A) and axial (B) slice of a T1-
weighted and T2-weighted image at the age of 16 years showing a small intra-axial cystic lesion with a septum in the frontal lobe. C and D: 
Preoperative sagittal (C) and axial (D) slice of a T1-weighted and T2-weighted image demonstrating an enlarged cystic lesion compressing 
the surrounding brain tissue. E-H: Postoperative T1-weighted sagittal image and T2-weighted axial image at 3 months (E and F) and 18 
months (G and H) after surgery showing gradual regression of the cyst.

Fig. 2. Operative information and intraoperative findings. A: Three-dimensional reconstructed CT image presenting the craniotomy site. B: 
An arrow on a sagittal slice of MRI explains the direction of the surgical pathway. C: Intraoperative view under a microscope after a corticot-
omy showing the septum (arrowhead) and its feeding vessel (asterisk). 
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the risk of damaging the surrounding cerebral structures. Since 
the cyst was located in the premotor gyrus, we chose partial re-
section considering the risk of motor dysfunction. Shunt cath-
eter placement was an option, which we did not use because 
of the risk of infection. Chronological regression of the NEC 
without total cyst removal indicates that resection of the feed-
ing vessels may contribute to decreasing cyst secretion. Sev-
eral reports support this hypothesis: NECs often have feed-
ing vessels on the wall or septum of the cyst, and these vessels 
are thought to richly vascularize the epithelial cells to produce 
secretion [1]. More cases need to be studied to find the risk fac-
tors of recurrence and for the consideration of an appropriate 
treatment.

NEC is the collective name for ependymal and glioependy-
mal cysts [2]. To differentiate these, pathological examinations 
are essential: ependymal cysts have connective tissue and an 
epithelial lining which is a single layer of cuboidal epithelial 
cells, while glioependymal cysts have a glial layer between the 
connective tissue and epithelial lining [1,2]. Given that the speci-
men of the present case did not show a glial layer, we consid-
ered that the proper diagnosis was ependymal cyst. However, 
it should be taken into account that the glial layer could have 

fully treated by partial resection. Due to the limited case re-
ports of symptomatic or asymptomatic autopsy ones, the nat-
ural history of asymptomatic NEC remains unknown. Previous 
reports suggest that NECs grow due to increased secretion 
from epithelial cells rather than from a neoplastic growth [2]; 
however, our patient had no apparent history of trauma or 
intracranial inflammatory disease that could have accelerated 
cyst secretion. Moreover, the evidence of secretion like the pres-
ence of cilia was not confirmed pathologically, although this 
might be because of artifacts in the preparation of the slides. 
One possible explanation is that local tiny intra-axial inflam-
mation existed and caused extremely slow secretion, which 
eventually resulted in symptomatic change over a long period 
of time. Otherwise, ectopic choroid plexus might have existed 
in the cyst and caused secretion [3]. Unfortunately, the speci-
men was too small to provide a conclusive explanation for these 
hypotheses. Another possibility is that the check valve system, 
one-way inflow into the cyst, affected the cyst enlargement [4].

There is no consensus on the appropriate treatment of NECs. 
Some authors reported recurrence of NECs and therefore rec-
ommended total cyst removal to prevent secretion from the 
wall of the cyst [5,6]. However, it is often difficult because of 

Fig. 3. Operative information and intraoperative findings. A and B: Low power view (A) and high power view (B) of surgical specimen with 
Hematoxylin-Eosin staining demonstrating a line of cuboidal cells, connective tissue, and vessels. C: Positive immunostaining for epithelial 
membrane antigen of the epithelial lining. D: Negative immunostaining for glial fibrillary acidic protein indicating the absence of a glial layer.
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existed in some parts of the cyst which were not included in 
the small available specimen. For an accurate diagnosis, wider 
resection avoiding functional lesions may be better.

We estimated that the chances would be small that an asymp-
tomatic tiny NEC in an adult would grow in size, and did not 
carry out follow-up. However, this case showed that an asymp-
tomatic small NEC can grow to cause hemiparesis and intracra-
nial hypertension over seven years. We suggest that every intra-
cranial benign cyst, even if asymptomatic, should be followed-
up and watched for enlargement and symptomatic change.
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