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Abstract 

Introduction: Pilocytic astrocytomas are the most common primary tumor in children and adolescents, 

accounting for approximately 15.6% of all brain tumors and 5.4% of all gliomas. The incidence of tumors 

substantially decreases with age and diagnosis in patients older than 50 years is less common. According 

to the Central Brain Tumor Registry of the United States (CBTRUS), its development is more common in 

the first two decades of life and there are few reports in the age group over 18 years. 

Case Report: An 8-year-old girl was brought by her parents with complaints of loss of consciousness. 

This happened 2 days before admission to the hospital. The patient was prepared for craniotomy tumor 

removal. During the operation, the tumor specimen was sent to Anatomical Pathology for 

histopathological examination. The examination revealed calcified Rosenthal Fibers and eosinophilic 

granular bodies. 

Discussion : Astrocytic tumors originate from neuroepithelial tissue and are grade I because of their well- 

defined and slow-growing nature. They are mostly found in infratentorial structures such as the 

cerebellum and in the midline of brain structures such as the optic nerve, hypothalamus, and brainstem. 

However, it can be found anywhere on the neuroaxis. Considered relatively rare in adults, there are few 

publications on the most efficient treatment methods and subsequent patient outcomes. 

Conclusion: Pilocytic astrocytoma (PA) treated with complete or near complete tumor resection tends to 

have a better prognosis, recent studies recommend aggressive tumor resection without neurologic deficits. 

 

Keyword: Pediatric Brain Tumor, Pilocytic Astrocytoma, Oncology, Neurosurgery 

 

 

 

 
 

*Corresponding author at: Department of Neurosurgery, Faculty of Medicine, Universitas Sumatera 

Utara, Medan, Indonesia 
 

E-mail address: aanhsj@usu.ac.id 
 

Copyright © AANHS J., Published by Talenta Publisher, ISSN: 2686-0848 ; DOI : 10.32734 
Journal Homepage: http://aanhsj.usu.ac.id 

AANHS Journal 
Journal of Medical Science 

mailto:aanhsj@usu.ac.id
http://aanhsj.usu.ac.id/


Asian Australasian Neuro and Health Science Journal Vol. 04, No. 02, 2022 

15 

 

 

 

Introduction 

Primary brain and central nervous system tumors are the most prevalent and 

frequent neoplasm in children and adolescents aged 0 to 19 years. Brain and CNS 

tumors are the second leading cause of cancer-related deaths in children and adolescents 

aged 0 to 19 years old. Previous studies in several countries have reported the incidence 

rate of primary brain and CNS tumors in children and adolescent, ranged from 1.08 to 

5.57 per 100,000 population. The incidence of brain tumor in pediatric patients has 

increased in the past decades, due to innovations in the imaging studies and the increase 

of benign form diagnoses.[1][2] 

The incidence of pediatric CNS tumors worldwide varies with an average of 4 

cases per 100,000 children. The highest occurrence is in the United States. Based on the 

study by Rictherova et al. in 2018, according to the age groups, the highest incidence is 

in adolescents aging 15-19 years with 6.38 per 100,000 children, followed by children 

aging under 1 year with 6.2 per 100,000 children. About 25-30% of tumors are in 

supratentorial localization, followed by the cerebellum (15-20%), brain stem (10-12%), 

pituitary and suprasellar region (10-15%), cranial nerves (6-7%), brain ventricles (5- 

6.4%), spinal cord (4.3-4.6%), and meningeal tumor (2.6-2.9%).[3][4] 

The topographical features of brain tumors in infants are distinct from those of 

older children. First, the relationship of tumor location to the tentorium is reversed in 

young children when compared with children of older age groups. A summary of 

several large published series totaling 1252 cases indicates that in children <2 years of 

age at diagnosis, supratentorial tumors account for 63.8% of lesions and infratentorial 

tumors are found in 32.4%. If the age group is limited to children between birth and 2 

months of age at diagnosis, the distribution is further biased toward the supratentorial 

compartment, with 74.7% of tumors being supratentorial and 17.9% being in the 

posterior fossa.[4][5][6] 

Another unique feature of brain tumors of very young children is their relatively 

large size. These tumors frequently occupy a significant portion of the hemispheric 

volume. In one series from the Hospital for Sick Children in Toronto, the average 

maximal diameter of tumors in children <1 year of age at diagnosis was 4.6 cm, with 

most tumors measuring between 4 and 10 cm in largest diameter. [6][7] 

Pilocytic astrocytomas are the most common primary tumors found in children 

and adolescents, with approximately 15.6% of all brain tumors and 5.4% of all gliomas. 

The incidence of these tumors substantially decreases with age and diagnosis in patients 

older than 50 years is rare. According to Central Brain Tumor Registry of the United 
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States (CBTRUS), its development is more common in the first two decades of life and 

there are a few reports in the age group above 18 years. Astrocytic tumors derive from 

neuroepithelial tissue and are grade I because of their well-circumscribed and slow- 

growing nature. They are mostly found in infratentorial structures such as the 

cerebellum and in midline brain structures such as the optic nerve, hypothalamus, and 

brain stem. However, it can be found anywhere on the neuroaxis. Considered relatively 

rare in adults, there are a few publications of the most efficient treatment methods and 

subsequent patient outcomes and pilocytic astrocytoma is associated with higher 

mortality in adult patients than in children and adolescents[6][7][8]. In this case report, 

we report the main characteristics of pilocytic astrocytomas for a better understanding 

of the diagnosis and treatment of these patients. 

 
Case Report 

An 8-year-old girl was brought by her parents with complaints of loss of 

consciousness. This happened two days before he was admitted to the hospital, and this 

was slowly being complained of by the family. A history of headaches was found one 

week before admission to the hospital, the pain came and went. A history of seizures 

was found 3 years before admission to the hospital, and was given seizure medication 

by a pediatrician. At this time, the patient had no seizures. There was no history of 

vomiting, no history of blurred vision, a history of emotional disturbances found three 

days before admission to the hospital, where according to the patient's family he often 

became angry. 

A history of memory impairment was found, the patient had difficulty 

remembering school lessons. There was no history of weak limbs, no history of weight 

loss, no history of fever, shortness of breath and cough. The patient previously went to 

Hardianus Samosir Hospital to receive treatment for 3 days and then was referred to H. 

Adam Malik Hospital, Medan. The patient's previous medical history was epilepsy, and 

a history of using drugs such as Valproic Acid, Phenytoin, Diazepam. 

Regarding pregnancy history, the patient is the 3rd child of 4 siblings, pregnant 

woman at the age of 34 years, has never been sick during pregnancy. Mother regularly 

visits the midwife 5 times and has never had an ultrasound. Birth history The patient 

was born in a midwife at 9 months of gestation (quite months), immediately cried, no 

history of bluish discharge, no history of shortness of breath. 

Physical examination showed vital signs where blood pressure was 110/90 

mmHg, pulse rate was 99x/minute, respiratory rate was 24 x/minute and body 
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temperature was 37.2 C. The patient's eyes showed isochoral pupils, 3mm/3mm positive 

light reflex in the right and left eyes, the neck showed medial trachea, the lymph nodes 

were not palpable. Thorax is symmetrical, vesicular breath sounds are found in the right 

and left lungs, rhonki are not found, axilla shows no palpable lymph nodes, abdomen 

looks symmetrical, soepel, tympani, peristaltic are normal. Extremities and genitalia 

appear normal. 

Neurological examination showed the level of consciousness GCS E3M5V3, the 

meningeal sign and cerebellar sign were not found, the motor appeared to be lateralized 

to the left while the sensory was difficult to assess. Positive physiological reflexes were 

found in normoreflexes, and Babinsky's pathological reflexes were found in the right 

extremity. The preoperative Non-contrast CT-Scan Head can be seen in Figure 1. 

Preoperative MRI with Intravenous Contrast can be seen in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Preoperative Non-Contrast Head CT-Scan 

 

Figure 2. Preoperative MRI with IV Contrast 
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The patient was diagnosed with an intracranial tumor with suspicion of a 

Primitive Neuroectodermal Tumor (PNET) with differentially diagnosed a glioma 

tumor. The patient is then prepared for craniotomy tumor removal. 

 
Intraoperative findings can be seen in in Figure 3. The specimen from the tumor 

was then sent to Pathology Anatomy for histopathological examination. The 

examination revealed calcified Rosenthal Fibers & eosinophilic granular bodies Figure 

4. 

 
 

 

Figure 3. Intraoperative findings 
 

Figure 4. Histopathological examination : Rosenthal Fibers & Eosinophilic granular bodies 
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Discussion 

Primary brain and central nervous system tumors are the most prevalent and 

frequent neoplasm in children and adolescents aged 0 to 19 years. Brain and CNS 

tumors are the second leading cause of cancer-related deaths in children and adolescents 

aged 0 to 19 years old. Previous studies in several countries have reported the incidence 

rate of primary brain and CNS tumors in children and adolescent, ranged from 1.08 to 

5.57 per 100,000 population. The incidence of brain tumor in pediatric patients has 

increased in the past decades, due to innovations in the imaging studies and the increase 

of benign form diagnoses. The clinical manifestations are variable in relation to the 

location, age, infiltrative or mass effect behaviour. It is estimated that the most 

common histologies are astrocytoma, medulloblastoma, and craniopharyngioma 

[9][10][11]. 

Pilocytic astrocytomas are the most common primary tumors found in children 

and adolescents, with approximately 15.6% of all brain tumors and 5.4% of all gliomas. 

The incidence of these tumors substantially decreases with age and diagnosis in patients 

older than 50 years is rare. According to Central Brain Tumor Registry of the United 

States (CBTRUS), its development is more common in the first two decades of life and 

there are a few reports in the age group above 18 years [12][13]. 

Astrocytic tumors derive from neuroepithelial tissue and are grade I because of 

their well-circumscribed and slow-growing nature. They are mostly found in 

infratentorial structures such as the cerebellum and in midline brain structures such as 

the optic nerve, hypothalamus, and brain stem. However, it can be found anywhere on 

the neuroaxis. Considered relatively rare in adults, there are a few publications of the 

most efficient treatment methods and subsequent patient outcomes4,5 and pilocytic 

astrocytoma is associated with higher mortality in adult patients than in children and 

adolescents. In this review, we report the main characteristics of pilocytic astrocytomas 

for a better understanding of the diagnosis and treatment of these patients [7][8][13]. 

Pilocystic astrocytoma (PA) treated with complete or near complete tumor 

resection tends to have a better prognosis, recent studies recommend aggressive tumor 

resection without neurologic deficits. The prognosis for patients with pilocytic 

astrocytoma (PA) is generally good and the overall survival rate depends on the 

behavior of the tumor, its location, and the consequences of clinical manifestations, the 

age of the patient, and the treatment chosen. Overall survival in pediatric patients is 

about 90% at 10 years, whereas in adults older than 40 years this rate is close to 70% 

[13][14] 
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Pilocytic astrocytoma (PA) is a low-grade astrocytoma from the WHO 

classification in general. Low-grade astrocytomas have the potential to differentiate into 

high-grade astrocytomas. Sometimes unfortunate evolutions can occur. This feature is 

characterized by phenomena such as local recurrence, multicentric disease, 

leptomeningeal spread or malignant transformation [14]. 

Comparison MRI images of PNET, Craniopharyngioma and Pilocystic Astrocytoma : 

[5][7][8][10] 

 
 

PNET Craniopharyngioma Pilocystic astrocytoma 

• T1: highly variable 

and can be 

hypointense to 

isointense 

• T2 

o  generally 
high signal solid 
components 

o cystic 

components are 

common 

o  low signal 
portions due to calcific 
components 

• T1 C+ (Gd) 

o Shows 

markedly 

heterogeneous 

enhancement 

o  Leptomening 
eal seeding is common 

• DWI: often shows 

restricted diffusion 

• MR spectroscopy 

o elevated 

choline 

o decreased 

NAA elevated taurine 

(Tau) peak (relatively 

specific for PNET) 

• cysts 

o T1: iso- 

to hyperintense to 

grey matter 11 (due 

to high protein 

content "motor oil 

cysts") 

o T2: varia 

ble but ~80% are 

mostly or partly T2 

hyperintense 

• solid component 

o T1 C+ 

(Gd): vivid 

enhancement 

o T2: varia 

ble or mixed 

• calcification 

o Difficult 

to appreciate on 

conventional 

imaging 

o Suscepti 

ble sequences may 

better demonstrate 

calcification 

• MR 

angiography: may 

show displacement 

of the A1 segment 

of the anterior 

cerebral artery 

MR spectroscopy: cyst 

contents may show 

a broad lipid 

• T1: 

o solid 

component: 

iso to 

hypointense 

compared to 

adjacent 

brain 

o cystic 
component: 

~fluid signal 

unless 

hemorrhage 

• T1 C+ (Gd): 

o vivid contrast 

enhancemen 

t 

o the cyst wall 
enhances in 

~50% cases 

• T2: 

o solid 
component: 
hyperintense 
compared to 
adjacent 
brain 

o cystic 
component: 
high signal 

 

• T2*/GRE/SWI: 

o signal loss if 

calcification 
or 
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 spectrum, with an 

otherwise flat 

baseline 

hemorrhage 

present 

 

Conclusion 

Pilocystic astrocytoma (PA) treated with complete or near complete tumor 

resection tends to have a better prognosis, recent studies recommend aggressive tumor 

resection without neurologic deficits. The prognosis for patients with pilocytic 

astrocytoma (PA) is generally good and the overall survival rate depends on the 

behavior of the tumor, its location, and the consequences of clinical manifestations, the 

age of the patient, and the treatment chosen. Overall survival in pediatric patients is 

about 90% at 10 years, whereas in adults older than 40 years this rate is close to 70%. 

Pilocytic astrocytoma (PA) is a low-grade astrocytoma from the WHO 

classification in general. Low-grade astrocytomas have the potential to differentiate into 

high-grade astrocytomas. Sometimes unfortunate evolutions can occur. This feature is 

characterized by phenomena such as local recurrence, multicentric disease, 

leptomeningeal spread or malignant transformation (MT). 
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