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Neurological manifestations of ponto-medullary 
glioependymal cyst in a middle-aged female 
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Introduction

Arachnoid cysts, also referred to as leptomeningeal cysts, 
are congenital lesions originating during developmental stages 
through the division of the arachnoid membrane, making them 
technically intra-arachnoid cysts. These cysts typically contain 
fluid that closely resembles Cerebrospinal Fluid (CSF). While 
arachnoid cysts are commonly benign and asymptomatic, they 
are relatively prevalent. Although the majority are sporadic, an 
increased incidence is observed in mucopolysaccharidoses, akin 
to perivascular spaces. Most arachnoid cysts are small in size, 
and about 5% of individuals may experience symptoms, often 
attributed to gradual enlargement leading to mass effect. There 
is a notable male predominance, with a ratio of approximately 
3:1. Diagnosis is typically accomplished through the gold stan-
dard imaging techniques of Computed Tomography (CT) and 
Magnetic Resonance Imaging (MRI).

Case details

A 40-year-old female with a known history of hypothyroid-
ism presented at the Outpatient Department, reporting gait im-

balance, vertigo, facial asymmetry, and right-sided upper limb 
weakness persisting for one year. On examination, her Glasgow 
Coma Scale (GCS) was 15/15, but she exhibited an ataxic gait 
with positive cerebellar signs and had 4/5 power in the right up-
per limb. MRI brain revealed a well-defined rounded cystic le-
sion at the ponto-medullary junction on the right side, causing 
compression of the fourth ventricle. The lesion was indicative of 
a likely benign glioependymal cyst measuring 1.7 x 1.7 x 1.6 cm.

Discussion

The inception of the understanding of intracranial arachnoid 
cysts dates back to 1831 when the esteemed English surgeon 
Richard Bright first reported them at Guy’s Hospital, labeling 
them as “serious cysts in the arachnoid [1]. “In 1924, Gilbert 
Horrax introduced the term “generalized cisternal arachnoidi-
tis” after a series of patients underwent excision of posterior 
fossa arachnoid cysts by Horrax and Harvey Cushing [2]. Sub-
sequently, in 1932, Winchell M. Craig reported on the removal 
of posterior fossa arachnoid cysts referred to as “chronic cystic 
arachnoiditis,” believed to have developed post-meningoen-
cephalitis [3].
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Figure 1: Consequently, the patient underwent a Posterior Fossa 
Craniotomy, 4th Ventricular Cyst Excision, and Biopsy. AAAM (Asep-
tic technique, Antibiotic prophylaxis, and Meticulous hemostasis) 
were ensured during the procedure, and the sub-occipital craniot-
omy was performed. Brain tissue resembling a cyst was observed, 
containing clear fluid. Post-operatively, the patient remained sta-
ble, and there was an improvement in clinical symptoms. Subse-
quently, she was discharged with scheduled follow-ups. The biopsy 
results confirmed an arachnoid cyst of the fourth ventricle. Since 
then, the patient has been asymptomatic with resolving symp-
toms.

Congenital arachnoid cysts are characterized by hyperplastic 
arachnoid cells in the cyst wall, the absence of traversing tra-
becular processes within the cyst (as seen in normal arachnoid), 
a split arachnoid membrane, and thick collagen in the cyst wall. 
While the exact cause remains unknown, a widely acknowl-
edged theory suggests that the arachnoid membrane splits 
during embryonic neural tube folding, forming subarachnoid 
cisterns that may later accumulate Cerebrospinal Fluid (CSF) [4].

Despite common locations such as the quadrigeminal plate, 
retrocerebellar area, cerebellopontine angle, fourth ventricle, 
and clivus, only 5 to 10% of these cysts occur in the posterior 
cerebral fossa [5]. Arachnoid cysts in the fourth ventricle are 
exceptionally rare [6], with only 16 reported cases in the litera-
ture. When symptomatic, posterior fossa arachnoid cysts can 
exert a mass effect on ventral CSF flow, leading to headaches, 
ataxia, urine incontinence, and disturbed gait. Symptoms re-
sembling Chiari malformation may also manifest, including po-
sitional headache, neck pain, and occipital headache [7]. Un-
like suprasellar cysts, which may directly compress the optic 
system, vision-related complaints result from papilledema and 
hydrocephalusn [8].

Posterior fossa arachnoid cysts are categorized into four sub-
types: 1a (midline and in communication with the fourth ven-
tricle), 1b (retrocerebellar midline and not in communication 
with the fourth ventricle), 2a (off midline within the cerebel-
lopontine angle, overlapping with quadrigeminal cistern cysts), 
and 2b (off-midline retrocerebellar or intracerebellar) [9].

A study in India demonstrated the feasibility of completely 
removing the cyst wall, including the portion adhering to the 
cerebellar surface, in midline PFAC 1b and retrocerebellar PFAC 
2b by carefully peeling the cyst wall [10]. As a safe alternative 
to open microsurgical excision, the same study recommended 
cysto-peritoneal shunt for treating PFAC 1a cysts situated deep 
intra-fourth ventricle or retroclival cysts. In the case of retro-
clival or intra-fourth ventricular PFAC, where microsurgical 
treatment is pursued, either elevating the vermis or making a 
midline vermis-splitting incision is required, both of which pose 
a postoperative risk of persistent vermian dysfunction. For PFAC 
1a cysts, cysto-peritoneal shunt is the preferred method. In 
treating retroclival or intra-fourth ventricular PFAC with cysto-
peritoneal shunting, incorrect positioning of the proximal cath-
eter inside the brainstem or cerebellum may lead to acute shunt 
dysfunction or neurological impairments [11]. Therefore, the 
recommended treatment for intra-fourth ventricular arachnoid 
cysts is cysto-peritoneal shunt or endoscopic cyst fenestration.
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