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INTRODUCTION

Neuroglial cysts (NCs), also referred to as glioependymal cysts or neuroepithelial cysts, are 
benign cystic formations characterized by the presence of an epithelial lining. These cysts 
are considered rare, accounting for <1% of all intracranial cysts. They can emerge at various 
locations within the neuraxis.[2,3] The purpose of this paper is to present a unique case involving 
a neuroglial cyst located in the motor cortex, which was successfully managed through an awake 
craniotomy procedure and cystoventricular fenestration. Notably, to the best of our knowledge, 
there have been no previously published reports detailing the utilization of awake craniotomy 
for the treatment of NCs occurring in eloquent cortical regions. Hence, this study aims to 
provide valuable insights by sharing our experience in managing this particular case, serving as a 
reference for future research and clinical practice.

ABSTRACT
Background: Neuroglial cysts (NCs) are uncommon benign cysts covered by an epithelial layer, accounting for 
<1% of all intracranial cysts. The optimal management approach for these cysts remains a subject of debate. Given 
their rarity, management principles used for arachnoid cysts can be applied to NCs.

Case Description: We present a case of a 35-year-old male without prior medical history, who presented to the 
neurosurgery clinic with complaints of absence seizures. A neurological examination revealed subtle weakness in 
the left upper limb. Brain magnetic resonance imaging demonstrated a large cystic lesion in the posterior frontal 
and anterior parietal lobes of the right hemisphere. The patient underwent an awake craniotomy, during which a 
cystoventricular fenestration was performed on the motor cortex cyst. Histopathological examination confirmed 
the diagnosis of NC. At the 4-month follow-up, the patient experienced complete recovery, with normal strength 
(5/5) in all limbs and absence of seizure remission.

Conclusion: This case highlights the successful use of awake craniotomy for the fenestration of an NC in the 
motor cortex. Given the rarity of NCs, there is no consensus on the optimal treatment strategy. However, in 
this particular case, the patient achieved complete recovery without any new neurological deficits following the 
procedure.
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DESCRIPTION OF THE CASE

A 35-year-old male with no known medical illnesses 
presented to the neurosurgery clinic with a 2-month history of 
absence seizures with a frequency of 4–7 times a day. He had 
weakness in his left-hand grip, with a power examination of 
4 ± 5. A satellite sign in the left upper limb was observed on the 
forearm-rolling test. Other than the left upper limb weakness, 
his remaining neurological examination was unremarkable.

Brain magnetic resonance imaging (MRI) with contrast 
showed a large nonenhancing right cystic intra-axial lesion 
involving the posterior frontal and anterior parietal lobes 
measuring 6.7 × 6.1 × 5.3 cm AP × TS × CC (anteroposteriorly, 
transversely, and coronal). [Figures  1a-c] The patient was 
planned for awake craniotomy and cyst fenestration.

Surgical technique

Phase one (asleep)

Operative preparation and nerve block

After general anesthesia, scalp sterilization commenced. 
A nerve block was used on the right side on the supraorbital, 
supratrochlear, zygomaticotemporal, auriculotemporal, and 

greater occipital and lesser occipital nerves. The supraorbital, 
supratrochlear, zygomaticotemporal, and auriculotemporal 
were also blocked on the left side. Local anesthetic was also 
applied on the sites of Mayfield pins.

Position and incision

The patient was positioned supine, and his head was flexed and 
tilted slightly to the left. A  three-point Mayfield skull clamp 
was placed. The incision was marked to be straight, extending 
from the midline to 2  cm just above the ear pinna. Intra-
operative images are illustrated in Figures 2a-c.

Exposure

After retracting the pericranium, two burr holes were placed 
on the incision’s superior and inferior poles, dissecting the 
dura, and a craniotomy was completed. The dura was opened 
in a curvilinear fashion with the base posteriorly. The brain 
was bulging, and furosemide bolus was given. The first phase 
of the operation had finished.

Phase two (awake)

The patient was roused from sleep for the second phase of the 
operation, and a neurological assessment was conducted. His 

Figure 1: Preoperative MRI: (a) sagittal, (b) coronal, and (c) axial/transverse. 
cba

Figure 2: Intraoperative images of (a) the position and incision marking, (b) after minicraniotomy, 
and (c) the location of corticectomy.

a cb



Hamzah, et al.: Awake craniotomy of motor neuroglial cyst

Surgical Neurology International • 2023 • 14(323)  |  3

results were consistent with the preoperative baseline, and a 
series of tests were conducted to evaluate the language, the left 
upper limb, and the left lower limb. These tests were repeated 
throughout the phase with no abnormalities detected.

Surgical technique

Using neuronavigation to pinpoint the thinnest and most 
superficial part of the cyst, the surgical team performed 
coagulation of the pia and a corticectomy. A ventricular cannula 
was inserted into the cyst, and 10 cc of clear fluid resembling 
cerebrospinal fluid (CSF) was released. The cyst deflated, and a 
second corticectomy was done to inspect the cyst wall. A thin, 
whitish membrane was observed, and a biopsy sample was 
taken. Multiple septations were found, which were fenestrated 
and connected. The cyst was fenestrated to the ventricle.

Phase three (asleep) and closing

The operation moved to the third “asleep” phase of the awake 
craniotomy, and the patient was sedated again. Hemostasis 
was achieved; then, the dura was approximated primarily 

Figure 4: Postoperative MRI: (a) sagittal, (b) coronal, and (c) axial/transverse. 
cba

by silk, followed by fibrin sealant and a hemostatic agent. 
Microplates and screws fixed the bone, and bone dust was 
used to plug the burr holes. Pericranium was approximated, 
and subcutaneous tissue was sutured. The skin was closed by 
staplers.

Postoperative course

Histopathology specimen showed nonciliated cuboidal 
to simple squamous (nonkeratinizing) epithelial 
lining surrounded by gliosis and calcification. 
Immunohistochemistry study showed cytokeratins (CK)+, 
epithelial membrane antigen (EMA) focal weak+, S100+, 
glial fibrillary acidic protein (GFAP)-. The tissue diagnosis 
is a neuroepithelial cyst. [Figures 3a-d] Postoperative day 2, 
his weakness started improving with the upper and lower 
limb power examination of 4+/5. He was discharged on 
levetiracetam in stable condition.

In a clinic follow-up appointment 4  months after the 
operation, the patient made a full recovery with a power 
of 5/5 in all limbs, no episodes of absence seizure since 
the surgery. Follow-up MRI showed interval reduction in the 
cystic lesion, measuring 3.7 × 3 × 3.5  cm compared to the 
preoperative 6.7 × 6.1 × 5.3 cm [Figures 4a-c].

DISCUSSION

NCs are a rare type of intracranial cysts, comprising <1% 
of all cases.[1-3] There are no specific symptoms for NCs, 
and they are often found incidentally; however, the clinical 
presentation is dependent on the location and size of the 
cyst and may include headaches, motor weakness, visual 
disturbance, or dizziness.[2,3]

MRI is the imaging of choice for NCs, with features similar 
to most intracranial benign cystic lesions, which include 
smooth and rounded borders, a nonenhancing wall, and 
minimal mass effect even in large lesions. MRIs show NCs to 
be isointense to CSF in all sequences.[1-3]Figure 3: (a-d) Histopathology slides.
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The surgical principles used to treat arachnoid cysts can be 
applied to the management of NCs and other intracranial 
benign cysts. As this is a rare condition, a consensus on 
the treatment strategy has not been established. The most 
common procedure implemented in the literature was 
cystoventricular fenestration, and none reported awake 
craniotomy.[3] The surgery of choice for NCs depends on the 
location of the cyst. As in our case, the cyst was located in a 
part of the eloquent cortex, the motor cortex, which indicated 
awake craniotomy. Given the lack of consensus regarding the 
management of intracranial NCs, this case report details the 
results and outcomes of employing awake craniotomy and 
cystoventricular fenestration as a treatment modality for 
such lesions.

CONCLUSION

This paper presents a case of a young adult with subtle motor 
weakness in his left upper limb and absence of seizure who 
made a full recovery after an awake craniotomy. This case 
highlights the importance of considering awake craniotomy 
as a treatment option for NCs located in the eloquent cortex. 
Further, research is needed to establish a consensus on the 
treatment strategy for NCs.
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