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Optic Nerve Pilocytic Astrocytoma in a Pediatric Patient: A Case Report
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Abstract

Pilocytic astrocytoma is a type of low-grade glioma that can develop in any part of the central nervous system. It 
primarily affects individuals in the pediatric and young adult age groups. Optic nerve pilocytic astrocytoma is an 
uncommon, gradually developing type of brain tumor known as a glioma. It is categorized as a grade I tumor by 
the World Health Organization (WHO). We aim to report rare optic nerve pilocytic astrocytomas and discuss their 
clinical findings and interconnection with the current literature. A 7-year-old male patient exhibited left-sided eye 
proptosis and complete loss of vision. A magnetic resonance imaging (MRI) performed before surgery showed 
the presence of a tumor in the left eye socket. The mass has a spherical shape and smooth boundaries, resulting 
in the compression of the left optic tract from behind. The left optic tract appears darker on T1-weighted images 
and brighter on T2-weighted images. On contrast administration, there is heterogenous contrast enhancement. 
A total resection of the mass was performed. Histopathology results show pilocytic astrocytoma (WHO Grade 
I). Optic nerve pilocytic astrocytoma is a tumor that can affect the optic nerve pathway. Early diagnosis and 
multidisciplinary team management are required. Treatment must be individualized, and the options include 
chemotherapy, radiotherapy, and surgical intervention. Surgery is only recommended in cases of painful or 
disfiguring proptosis and exposure keratopathy in eyes with severe vision impairment.
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I.   Introduction

Pilocytic astrocytoma is a type of brain tumor 
that mainly affects children and young people. 
It is classified as a low-grade glioma. Pilocytic 
astrocytoma of the optic nerve, primarily found 
in children, constitutes 3–5% of all brain tumors 
in this age group. Both men and women are 
affected with equal frequency. The average age of 
diagnosis was 7.0 years, and 90% of patients were 
diagnosed before to reaching the age of 19.1,2 Optic 
nerve pilocytic astrocytomas generally target the 
visual pathway. They might start in orbit with the 
optic nerve and then spread to the optic chiasm 
and the frontal brain lobe. These tumours typically 

manifest as fusiform swelling, bound by the dura, 
and they have unique imaging and histologic 
traits. Optic nerve pilocytic astrocytomas are 
frequently connected with Neurofibromatosis 
Type I (NFI).1,2 Optic nerve pilocytic astrocytomas 
are uncommon gliomas that grow slowly and are 
classed as grade-I tumors by the World Health 
Organization (WHO). The signs and symptoms 
of this condition typically last for several months 
and are closely linked to the size, location, and 
occurrence of hydrocephalus associated with the 
tumor. Visual loss is the most prevalent symptom 
by a significant margin. Optic nerve pilocytic 
astrocytomas usually present as a well defined 
cystic mass with a distinct nodule on the surface.3 
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The difficulties in treating optic nerve pilocytic 
astrocytomas stem from the intricate nature of 
their symptoms and their proximity to vital tissues. 
Optic nerve pilocytic astrocytomas, because to 
their proximity to important brain structures and 
involvement with visual pathways, sometimes 
result in substantial neurological damage when 
total removal or optimal radiation dosage is 
attempted. Consequently, the treatment of optic 
nerve pilocytic astrocytomas must be tailored to 
each individual. 

Unless there is evidence of tumor growth or the 
presence of visual complaints, most patients are 
typically monitored through a series of imaging 
tests during a period of observation. Possible 
treatments encompass chemotherapy, radiation, 
and surgical intervention. Surgery is solely advised 
for instances of painful or disfiguring proptosis 
and exposure keratopathy in eyes with significant 
visual impairment.2,4 In this article, we aim to 
report rare optic nerve pilocytic astrocytomas and 
discuss their clinical findings and interconnection 
with the current literature.

II.   Case

History
A 7-year-old boy who had lost all eyesight 
and suffered left eye proptosis for two years 
was brought to the hospital. There was no 
trauma or significant systemic illness history. 
The patient, however, had an uneventful 
prenatal, natal, and postnatal account. 

Figure 1. Preoperative image as we can observe 
exposure keratopathy, significant pro-ptosis, and 
lateral and downward globe displacement

Informed consent was obtained from the 
patient's family for the publication of this 
case report and any accompanying images, 

ensuring that confidentiality is maintained 
and no identifying information is disclosed.

Physical Examination
Upon examination, the left eye had no perception 
of light. There was exposure keratopathy, 
significant proptosis, and lateral and downward 
globe displacement. In all gazes, there was 
a restriction on eye movement. (Figure 1)

Figure 2. Preoperative MRI shows a mass in the left 
pars intraorbital to pars intracranial, measured 
+/- 2.2x5,2x2.4 cm. The mass appears round with 
regular edges, causing posterior compression of 
the left optic tract, which appears hypointense on 
T1WI (a), and hyperintense on T2WI, and contrast 
administration, there is heterogenous contrast 
enhancement (b,c,d).

Supporting Examination
Preoperative MRI revealed a mass in the left 
pars intraorbital to pars intracranial, measured 
+/- 2.2x5, 2x2.4 cm. The mass appears to be 
round with regular edges causing posterior 
compression of the left optic tract, which appears 
hypointense on T1WI, and hyperintense on 
T2WI, and contrast administration, there is 
heterogenous contrast enhancement (Figure 2).

Anesthesia Management 
Tumour removal was performed through 
a hemicoronal skin incision (Figure 3). A 
supraorbital orbitotomy was performed, followed 
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by an incision in the orbital fascia, and then 
periorbital fat was removed while the patient 
was under general anesthesia. General anesthesia 
management included sedation with propofol 
continuous infusion at 50 – 50 mcg/kg/hour and 
sevoflurane at 1 – 2%. For analgesia, fentanyl 25 
mcg was administered every 30 – 45 minutes, 
and for muscle relaxation, rocuronium 0.15 mcg/
kg was given every 30 – 45 minutes. The patient 
was monitored throughout the surgery with 
blood pressure charts, pulse rate, respiratory rate, 
and partial pressure of carbon dioxide (PCO2). 

Figure 3. Semicoronal skin incision

Figure 4. Supraorbital orbitotomy (a), incision in 
the orbital fascia (b), tumour identification (c) and 
complete tumour resection was performed (d) 

Figure 5. Complete Tumour Removal and Size of 
the Tumour

Ventilation mode was carefully adjusted. Then, we 
made tumour identification, and a complete tumour 
resection was performed using blunt and sharp 
dissection (Figures 4 and 5). Upon microscopic 
analysis (Figure 6), it was observed that the 
tumor tissue displayed a biphasic pattern, with 
dense and loose patches. The tumor was densely 
populated with bipolar cells that had rounded 
nuclei, fine chromatin, and lengthy processes. 
On the other hand, the loose region consisted 
of multipolar cells that formed microcystins. 
Rosenthal fibres are located within compacted 
areas. The diagnosis of pilocytic astrocytoma was 
confirmed based on microscopic observations.

Post-surgical Management
Intravenous methylprednisolone 250mg q.i.d 
for 3 days was administered followed by oral 
prednisone 50mg for 11 days. On the fifth day of 
the hospital stay, the patient was released with no 
changes to their ophthalmologic condition. The 
third day after being discharged, the patient went 
back to the outpatient clinic. 

III.   Discussion

Optic nerve pilocytic astrocytoma is a low-grade 
glioma tumour that usually occurs in children 
with a median diagnosis of seven years, and 
most patients are diagnosed before 19 years 
old. The incidence of this tumour in children 
is about 3 – 5% in pediatric brain tumours.1,2 

Optic nerve pilocytic astrocytoma, usually 
associated with a high incidence of NF1, has long 
been recognized. An inactive mutation causes 
this autosomal genetic disease in the tumour 
suppressor gene encoding neurofibromin, which 

Figure 6. Histopathology examination result 
showed bipolar cells with hair-like processes and 
Rosenthal fibers
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results in the stimulation of RAS signalling 
and the subsequent risk of developing RAS-
induced tumours.2 Based on a systematic review 
of study data and meta-analyses, 48.7% of 
patients had known cases of NF-1.5 According 
to the average age of patients diagnosed with 
Optic nerve pilocytic astrocytoma, our patient 
was seven years old at the time of diagnosis.
Optic nerve pilocytic astrocytoma tumours are 
incredibly uncommon and rarely observed in 
ordinary clinical practice with 83.7% of cases 
diagnosed in pediatric patients, most commonly 
between 1 – 4 years of age.6 This tumour can 
grow anywhere in the optic route, including the 
optic-chiasmatic and hypothalamic areas, from 
the optic nerves to the occipital brain. They 
typically occur in the chiasmatic-hypothalamic 
area. However, regardless of the site, visual 
loss is the most prevalent symptom in patients. 
If the tumour appears from the anterior optic 
tract, it clinically manifests as uniocular loss of 
vision, strabismus and proptosis. Proptosis is 
often discrete, but it can sometimes be severe and 
linked to other issues, such as corneal ulcers and 
partial occlusion of the eyelid. Patients with NF1 
have a higher prevalence of proptosis than people 
without NF1.1–4 Upon examination, our patient 
showed signs of a left eye with no perception 
of light. In addition to lateral and downward 
globe displacement, there was exposure 
keratopathy and considerable proptosis. There 
were limitations on eye movement in each gaze.
Optic nerve pilocytic astrocytoma on MRI are 
typically hyperintense on T2 imaging and hypo- 
to iso-intense on T1 scans. After gadolinium 
injection, more than 50% of tumours exhibit 
bright lesion enhancement. 

Optic nerve pilocytic astrocytoma may only 
occur in some portions of the visual system, 
such as the optic nerve or the chiasm, or it may 
manifest more widely. Imaging reveals a well-
defined nerve enlargement, sometimes with a 
twisted or kinked appearance, when a tumour is 
localized to the optic nerves.2 Most of the mass 
detected by preoperative MRI was located in 
the pars intraorbital of the left orbit. The mass 
seems circular with regular margins and causes 
posterior compression of the left optic tract, which 

appears hypointense on T1WI and hyperintense 
on T2WI, and on contrast administration, 
there is heterogeneous contrast enhancement.
Despite being low-grade tumours, Optic nerve 
pilocytic astrocytoma can behave aggressively, 
making treatment challenging and patient-
specific. Observation, surgery, chemotherapy, 
and radiation therapy are the treatment modalities 
available for patients with optic nerve pilocytic 
astrocytoma. One of the disease's most difficult 
and controversial elements is deciding how to 
treat an optic nerve pilocytic astrocytoma patient. 
The current agreement is to treat the patient who 
exhibits signs of visual or neurological decline. As 
NF1-associated optic nerve pilocytic astrocytoma 
is known to be more indolent, children with NF1 
should be evaluated with greater caution.2,4,7,8

No consensus exists about the role of surgery in 
the treatment of optic nerve pilocytic astrocytoma. 
Surgery is only recommended in cases of painful 
or disfiguring proptosis and exposure keratopathy 
in eyes with severe vision impairment. Complete 
resection can improve cosmetic appearance 
in optic nerve pilocytic astrocytoma, where 
the tumour is restricted to the optic nerve and 
a prominent orbital component, resulting in 
proptosis, total blindness, discomfort from 
exposure keratoconjunctivitis, and deformity.2,4,7,8 
In our patient, most of the mass was located in the 
pars intraorbital of the left orbit. The left eye was 
blind; there was exposure keratopathy, proptosis, 
and lateral and downward globe displacement. In 
all gazes, there was a restriction on eye movement. 
Total resection was performed during surgery, as 
well as complaints and cosmetic improvements.
At a microscopic level, PA is characterized by 
its biphasic structure, which includes areas that 
are loosely packed and areas that are tightly 
packed. However, there is significant variation 
in the microscopic appearance of PA, and only 
a few tumors conform to this typical description. 
Tumors consist of bipolar spindle cells and usually 
contain Rosenthal fibers.8-10 Still up for question is 
the origin of these Rosenthal fibres. Nevertheless, 
they most likely reflect degraded glial fibres. 

The microscopic sign of an indolent tumour, 
known as "eosinophilic granular masses," is also 
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present in certain tumours. Hyalinized arteries, 
mitotic figures, and calcifications are frequently 
seen in PAs. In the past, vascular proliferation 
along the cystic component has been mistakenly 
interpreted as a marker of aggressive behaviour 
since it is often structured in a linear pattern.2,11 
The pathological analysis reveals the presence 
of cancer tissue exhibiting both dense and 
loose patches, resulting in a biphasic pattern. 
The compact region of the tumor consisted 
of bipolar cells with spherical nuclei, delicate 
chromatin, and elongated processes, whereas 
the less dense region consisted of multipolar 
cells that formed microcystins. Rosenthal 
fibres are located in regions of high density.12

IV.   Conclusion

Optic nerve pilocytic astrocytoma affects 
the optic nerve pathway, necessitating early 
diagnosis and multidisciplinary management. 
Treatment approaches, including chemotherapy, 
radiotherapy, and surgical intervention, should be 
tailored to individual cases. Surgical intervention is 
recommended primarily for cases involving painful 
or disfiguring proptosis and exposure keratopathy 
in eyes with significant vision impairment.
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