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Abstract
Pilocytic astrocytoma is the most common primary brain tumor in the pediatric population and has 
a classic imaging manifestation of a solitary, cyst‑like mass with a strong contrast‑enhancing mural 
nodule. Here, we report a case of multiple lesions in pilocytic astrocytoma in a pediatric patient 
accompanied by postoperative spontaneous intracystic hemorrhage. We describe the case of a 
14‑year‑old female patient with a history of surgery for right cerebellar tumor 6 years ago. Computed 
tomography (CT) and magnetic resonance imaging showed cystic lesion with a mural nodule in 
the cerebellum and right retrothalamic area, suggesting a pilocytic astrocytoma. Emergency surgery 
was done. Pathology confirmed a pilocytic astrocytoma World Health Organization Grade 1. During 
postoperative course, clinical outcomes of the patient did not improve. Follow‑up CT showed cystic 
remnant compressing the brain stem with spontaneous intracystic hemorrhage. The second surgery 
was done to evacuate the hemorrhage and to remove the cyst. Serial CT was made after the second 
surgery with no cyst growth nor hemorrhage present. Only three other pediatric multiple pilocytic 
astrocytomas have been reported previously, and there were only 11 publications about spontaneous 
intracystic hemorrhage in pediatric pilocytic astrocytoma. Our review of all previously reported cases 
found that the patients were predominantly male, and some had a history of neurofibromatosis type 1.
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Introduction
Pilocytic astrocytoma is categorized as World 
Health Organization (WHO) Grade I glioma.[1] 
This tumor is a slow‑growing neuroglioma, 
found among children and adolescents, 
usually located at the posterior cranial fossa, 
and has a classic imaging manifestation 
of a solitary, cyst‑like mass with a strong 
contrast‑enhancing mural nodule.[2‑5] Multiple 
pilocytic astrocytomas in a single patient is 
a less common manifestation.[3,6] According 
to our knowledge, there has only been 
three publications on multiple involvement 
of pilocytic astrocytoma and 11 published 
articles on spontaneous intracystic 
hemorrhage in pediatric patients. In this 
article, we report the first documented case of 
multiple pilocytic astrocytoma accompanied 
by spontaneous intracystic hemorrhage.

Case Report
A 14‑year‑old female patient was 
admitted to our hospital with ataxia and 
postural imbalance. She also complained 

of headache, vomiting, and right‑sided 
hearing difficulty, occurring over a period 
of 1 month. No signs of neurofibromatosis 
type 1 (NF1) were found. She had a history 
of surgery for right cerebellar tumor and 
insertion of ventriculoperitoneal (VP) shunt 
6 years ago. The pathology result was 
pilocytic astrocytoma WHO Grade 1.

She underwent computed tomography (CT) 
and magnetic resonance imaging (MRI) 
of the brain. Her CT showed hypodense 
lesion in the posterior cranial fossa with 
small hyperdense calcified lesion on the 
right border of the lesion, suggesting 
a cystic mass with a mural nodule. 
Another calcified lesion was also found 
in the right retrothalamic area. MRI 
showed a cystic lesion with a mural 
nodule in the cerebellum and right 
retrothalamic area, suggesting a pilocytic 
astrocytoma [Figure 1]. We planned 
for removal of the cerebellar mass. 
Meanwhile, the mural nodule in the right 
retrothalamic area was kept in observation.
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Operative note

A midline posterior suboccipital craniotomy was performed 
under general anesthesia for tumor resection. The dura 
mater was opened to release the cerebrospinal fluid and 
expose the cerebellar hemisphere. The cystic and solid 
components of the tumor were removed completely. 
Postoperatively, the histopathological examination of 
the specimen was consistent with the previous result, 
suggesting a pilocytic astrocytoma WHO Grade 1.

Histological findings

The histopathological finding [Figure 2] showed a 
half‑dense and half‑loose (microcystic) tumor tissue 
arrangement which consisted of cell proliferation with 
oval‑to‑spindle nucleus and smooth chromatin. In the solid 
area, Rosenthal fibers were found with a mitotic rate of 
0/10 high‑power fields. This finding was consistent with 
pilocytic astrocytoma WHO Grade 1. No abnormal vascular 
structures were found.

Postoperative course

Early postoperative CT showed gross total removal of the 
tumor. Unfortunately, clinical outcomes of the patient did 
not improve after surgery. We then decided to perform 

Figure 1: A 14-year-old female with a history of surgery for posterior cranial 
fossa mass 6 years ago. Axial computed tomography shows hypodense 
lesion in the posterior cranial fossa with hyperdense calcified lesion in 
the right border of the lesion, suggesting a cystic mass with a mural 
nodule (above, left). Another hyperdense calcified lesion also found in 
the right retrothalamic area (above, right). Axial postcontrast-enhanced 
T1-weighted images of the magnetic resonance imaging show a cystic 
lesion with a mural nodule in the cerebellum and right retrothalamic area, 
suggesting a pilocytic astrocytoma (below)

another CT on postoperative day 7, which showed a cystic 
remnant compressing the brain stem with spontaneous 
intracystic hemorrhage [Figure 3]. The posteroinferior side 
of the cystic remnant may be the source of hemorrhage. 
The second emergency surgery was performed to evacuate 
the hematomas and to remove the cyst. We put ventricular 
drain and connected its chamber to the fourth ventricle in 
case the cyst remained and grew again. If so, we planned 
to perform another surgery to put a Y‑connector connecting 
this fourth ventricle shunt to the previous VP shunt in order 
to drain the cyst.

Early postoperative CT of the second surgery showed 
complete removal of the cyst and the hemorrhage. Clinical 
outcome of the patient improved after surgery. No cyst 
growth was present on serial postoperative CT 7 days later 
[Figure 4].

Discussion
Pilocytic astrocytoma is the most common primary brain 
tumor in pediatric population, comprising about 30% of 
all pediatric central nervous system tumors, 85% of all 
posterior fossa astrocytomas, and 10% of all cerebral 
astrocytomas in children.[1,2,4,7,8] The cerebellum, the 
brainstem, the optic nerve and chiasm, and the thalamus/
basal ganglia region are the most common locations of 
the lesion, with predilection within or near the midline 
sections.[2,5,8,9] Signs and symptoms commonly found in 
cerebellar pilocytic astrocytoma include headache, neck 
pain, vomiting, ataxia, and diplopia.[8,10] In the cerebellum, 
pilocytic astrocytoma has a typical neuroimaging 
presentation: expansive cystic mass with mural enhancing 
nodule.[5] This typical imaging finding generally allows 
an easy preoperative diagnosis of pilocytic astrocytoma. 
Misdiagnosis is easier in other locations where the growth 
pattern and contrast enhancement can resemble more 
aggressive lesions.[5]

Figure 2: Photomicrograph showing the histopathological findings with 
features consistent with a diagnosis of World Health Organization Grade 1 
pilocytic astrocytoma
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Surgical resection is considered to be the treatment of 
choice and is considered curative if gross removals of 
the tumor are achieved.[7,8,10] In most cases, no further 
chemotherapy or radiation therapy is required.[7] The 
prognosis for patients with a pilocytic astrocytoma is 
excellent, with a 94% of 10‑year survival rates and a 79% 
of 20‑year survival rates.[8]

Multiple involvement of pilocytic astrocytomas in children 
are rare.[3] Most patients commonly present with NF1. 
Children with NF1 have an increased propensity to develop 
WHO Grade I and Grade II astrocytomas.[9] However, 
reports regarding multiple types of pilocytic astrocytomas 
are lacking in literature.

Previously reported cases of multiple pilocytic astrocytomas 
in children are described in Table 1. All the cases presented 
were male. Headache, vomiting, and ataxia were the most 
common signs and symptoms. Two cases were related with 
NF1, whereas the other had a previous history of otitis 
media and prenatal hydrocephalus. All cases had lesion in 
the cerebellum, but only one case had an additional lesion 
in the periventricular area.

There were 11 publications of 13 patients regarding 
intratumoral hemorrhage in pediatric pilocytic 
astrocytomas as described in Table 2. Most patients were 
male, and all tumors were located in the cerebellum. 
Headache was the prominent symptom, while one 
patient had a history of NF1. Cerebellar hemorrhages 
in pediatric population are rare and are mainly due 
to head injuries, rupture of vascular malformations, 
infections, or hematological diseases.[21] Abnormal 
vascular structures such as glomeruloid blood vessels, 
ectasia, and vessel hyalinization were reported to 
influence hemorrhagic change.[1] The hemorrhage might 
also be due to either blood vessels inherited from 
low‑grade pilocytic astrocytoma component or factors 
associated with malignant transformation.[1] Yet, the 
pathophysiology underlying intratumoral hemorrhage in 
pilocytic astrocytomas is unclear. Hemorrhagic pilocytic 
astrocytomas were more frequently reported in older 
population. The cause of hemorrhage in our case was 
thought to be the abnormal vascular structure component 
of the cystic remnant. Unfortunately, the histopathological 
finding did not show any of the abnormal vascular 
structures.

Our case is different from the previous ones. This case 
presented a female patient with no history of NF1. 
The locations of the lesions were the cerebellum and 
retrothalamic area. This case also presented with an 
episode of spontaneous intracystic hemorrhage during the 
postoperative period after gross total resection of the tumor 
was achieved. We believe this to be a rare case of pilocytic 
astrocytoma presenting in children.

Figure 3: Early postoperative contrast-enhanced computed tomography 
reveals gross total removal of the tumor (above). Unfortunately, 
postoperative day 7 contrast-enhanced computed tomography shows a 
cystic remnant with intracystic hemorrhage (below)

Figure 4: Early postoperative computed tomography of the second surgery 
shows complete removal of the cyst and the hemorrhage (left). Serial 
computed tomography was made 1 week later, no cyst nor hemorrhage 
was seen (right)

Table 1: Literature review of multiple pilocytic astrocytomas in pediatric patients
Publications Age/gender Signs and symptoms Past history Imaging Location
Senaratna et al., 2001[4] 3/male V, H, A, D OM, PH CT, MRI PV, C
Dunn et al., 2007[6] 17/male N, V, A NF1 CT, MRI C
Choi et al., 2014[3] 10/male H NF1 CT, MRI C
N – Nausea; V – Vomiting; A – Ataxia; H – Headache; D – Drowsiness; OM – Otitis media; PH – Prenatal hydronephrosis; NF1 – Neurofibromatosis 
type 1; PV – Periventricular area; C – Cerebellum; CT – Computed tomography; MRI – Magnetic resonance imaging
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Conclusion
We report a surgically and pathologically proven case of 
pilocytic astrocytomas WHO grade 1, which comprised 
multiple nodules in the cerebellum and retrothalamic 
cistern area. Intracystic hemorrhage, as presented in this 
case, is one of the potential postoperative complications 
neurosurgeons should be aware of. Postoperative 
hemorrhage may be prevented by achieving gross total 
removal of the tumor, particularly in high‑risk patients. 
Serial postoperative CT needs to be done whenever clinical 
outcomes did not improve even though gross total removal 
of the tumor has been achieved. Short‑ and long‑term 
follow‑up is important in maximizing outcomes in these 
complex patients.
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