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Pilocytic astrocytoma is most often a benign and low-grade tumor with a favorable prognosis. 
This report presents the case of a 24-year-old woman with rapidly progressive weakness of the 
bilateral lower extremities. The manual motor test was Grade I. She underwent thoracic lamino- 
plasty from level T2 to T8 and a lesionectomy was performed in our department. Despite surgical 
intervention, the lower extremity weakness deteriorated to Grade 0. Serial magnetic resonance 
imagings (MRIs) revealed that the tumor mass was recurring and that syrinx expansion was further 
contributing to the spinal cord compression. Two years later, this patient presented complaining 
of upper extremity weakness. On the MRI scan, the syrinx was further expanded and cord signal 
change of the cervical spine was noted. Revision laminoplasty was performed with a massive spinal 
lesionectomy from T1 to T12 under intraoperative neuro-monitoring. Radiation therapy of the 
entire spinal cord was performed to prevent further recurrence following surgery.
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INTRODUCTION

Spinal cord tumors are a relatively rare cause of back pain 
in adult and pediatric patients. These lesions often manifest 
as back pain radiating to the extremities and neurological de- 
ficits. Spinal cord tumors can be classified as extradural or 
intradural, and tumors in the intradural compartment can be 
further divided into extramedullary or intramedullary19).

Astrocytomas account for 80% to 90% of the intramedullary 
spinal cord tumors in childhood and approximately 60% of 
intramedullary spinal cord tumors in adolescence19).

Pilocytic astrocytomas are described as benign, slow-gro- 
wing tumors3). They are classified as Grade I tumors by the 
World Health Organization (WHO) and are described as occur- 
ring principally in pediatric patients, most often featuring a 
benign prognosis. These tumors can occur at all levels of the 
spinal cord; however, they occur most frequently in the cere- 
bellum and the optic pathway and occasionally within the 
spinal canal6).

Pilocytic astrocytomas also account for approximately 25% 
of pediatric and 1.5% of adult brain tumor patients with an 
incidence rate of 4.8 per million per year, globally8). The 
incidence rate is shown to be similar in both sexes. Intrame- 
dullary astrocytomas are dominantly located in the cervico- 

thoracic or thoracic region in the pediatric population but are 
found to be more commonly located in the cervical region 
among the adult population19).

In this article, the rapid progression and recurrence of a 
primary spinal cord pilocytic astrocytoma has been discussed. 
This case stood out from the usually benign Grade I lesion 
described by the WHO. The personalized treatment options 
for this unusually aggressive lesion were discussed and the 
protocols for the treatment of recurrent pilocytic astrocytomas 
were considered.

CASE REPORT

The patient that will be discussed in this case report was 
well known to the neurological department of the Dongtan 
Medical Centre as a neurofibromatosis-1 (NF-1) patient. This 
24-year-old woman visited the emergency department com- 
plaining of rapidly progressive weakness of her bilateral lower 
limbs. On examination it was determined that the manual motor 
test of her lower limbs scored a Grade I level. On magnetic 
resonance imaging (MRI) investigations, it was determined that 
the patient had a large enhanced mass with a cystic portion 
from the T2 to T8 level of the thoracic spine. This enhanced 
MRI scan is shown in Fig. 1.
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Fig. 1. (A) An elongated, multi-loculated high signal intensity lesion measuring about 10.4×0.9×1.1 cm. (B-E) Magnetic resonance imaging
scan show peripheral enhancement at the anterior epidural space from T3 to T8 levels. (F) Posterior displacement and swelling with high signal
intensity of the spinal cord are seen from T3 to T8 levels. (G) The patient is a known neurofibromatosis 1 patient with café au lait spots.

Fig. 2. (A) Low-grade glioma with perivascular hyalinization and focal myxoid stroma, suggestive of pilocytic astrocytoma. (B) Chromosome
1p/19q: no deletion with polysomy is noted.

This patient underwent laminoplasty of the T2 to T8 area, 
and tumor mass removal. The pathology report indicated a 
low grade pilocytic astrocytoma. Despite the surgical inter- 
vention, the lower extremity weakness deteriorated further 
to Grade 0 and a serial MRI revealed that the tumor mass 
was recurring with syrinx expansion contributing to the 
deteriorating clinical picture.

Two years later the patient returned with the complaint 
of recent onset upper extremity weakness. An MRI was per- 
formed and demonstrated further expansion of the syrinx was 
more with cord signal change of cervical spine present.

Pathologic report: Low grade glioma with perivascular 
hyalinization and focal myxoid stroma, suggestive of pilocytic 

astrocytoma. This is shown in Fig. 2.
Revision laminoplasty was performed with aggressive spinal 

lesionectomy from T1 to T12 under intraoperative neuro-mo- 
nitoring.

This case of progressive neurologic deficit that required ex- 
tensive resection of the spinal tumor was determined to be 
recurrent pilocytic astrocytoma of thoracic spine. Discussion 
of the case with other experts determined that there are many 
treatment options for recurrent pilocytic astrocytoma in the 
spinal cord and it was determined that adjuvant radiotherapy 
of the entire spinal cord should be performed to prevent 
recurrence of the tumor.
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Fig. 3. (A-F) These are serial magnetic resonance imaging after first
surgical intervention. The tumor size has increased with time and 
the patient’s neurological symptoms have deteriorated. (E) It is after
massive lesionectomy with laminoplasty.

DISCUSSION

The incidence rate of pilocytic astrocytomas, according to 
the World Standard Population, was 4.8 in 1 million per year. 
The incidence of pilocytic astrocytomas in children less than 
15 years old, when age-adjusted to both the World and 
European Standard Population, was 8.3 in 1 million per year3).

MRI usually reveals a well-circumscribed tumor that enha- 
nces intensely with the administration of a contrast medium 
such as gadolinium1,4). Pilocytic astrocytomas usually appear 
on computed tomography scans as round or oval lesions that 
are well-defined, iso-dense or slightly hypo-dense, and mar- 
kedly enhance with the use of a contrast medium. On MRI, 
pilocytic astrocytomas are typically hypo- or iso-intense on 
T1 sequences and hyperintense on T2-weighted or fluid-atte- 
nuated inversion recovery images. They are typically strongly 
and diffusely enhanced. These lesions may either contain cysts 
or consist of a tumor nodule in a cyst (the latter being particularly 
common for cerebellar and hemispheric tumors)5,9).

In contrast to ependymomas, pilocytic astrocytomas usually 
have poorly defined margins, show a more eccentric locali- 
zation within the cord, and display a patchy enhancement 
after contrast medium administration. Additional localized 
hemorrhaging is uncommon and manifests as the so-called 
“cap sign”15).

Many asymptomatic primary tumors of the spinal cord, es- 
pecially Grade I meningiomas and peripheral nerve sheath 
tumors, follow a benign course and can be managed by close 
observation without surgical or medical intervention. However, 
surgical intervention is preferred if the tumor is symptomatic. 
If the lesion is radiographically well defined, the goal of surgical 
intervention is safe resection and curative treatment. Lesions 
that may appear well defined on imaging include the epen- 
dymoma, WHO Grade I astrocytoma, hemangioblastoma, 
schwannoma, and the WHO Grade I meningioma7,16,20,21).

Gross total resection of tumors classified as astrocytomas 
of WHO Grade II or higher is difficult due to the infiltrative 
nature and poorly defined margins. There are 202 patients 
with intramedullary tumors.

Over 80% of WHO Grade I astrocytomas were totally resected 
surgically, while WHO tumors of Grade II and above had 
only 12% total resection rate14). It is therefore accepted that 
gross total resection of primary spinal tumors should be done 
whenever possible in order to maximize safe resection for 
survival2).

Radiation therapy is not recommended as a primary treatment 
option because of the limited response shown in most cases. 
Radiation therapy success rates can be influenced by unknown 
histology if biopsy was not done and low radiation tolerance 
of spinal cord. In most cases, total excision of tumors is not 
required because of the low recurrence rates.

A study with a large retrospective analysis including over 
1,700 patients with primary spinal gliomas showed an asso- 
ciation between radiation therapy and overall survival. A 
selective bias existed as patients with more severe symptoms 
would be recommended to receive radiation therapy10). The 
adjuvant radiation therapy was considered if incomplete ex- 
cision was achieved or the biopsy results were unclear. In 
these cases, the use of postoperative radiation therapy was 
associated with a significantly better survival rate when used 
to treat the more aggressive infiltrative astrocytomas11).

This research was the motivation for the use of immediate 
post-biopsy radiation therapy in the case presented in this 
report. In cases of low WHO grade astrocytomas, however, 
immediate post-biopsy radiation therapy may be unnecessary. 
In these cases, the prognostically favorable natural history of 
the pilocytic astrocytomas suggests that a “watchful waiting” 
approach would be more advisable. Radiation therapy should 
therefore only be used if definite clinical or radiographic pro- 
gression has occurred11). Thus, radiation therapy should be 
done only in patients who have high grade, infiltrative histo- 
logical feature, and recurrence following surgical resection of 
the lesion.
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There are several cases of pilocytic astrocytoma recurrence 
and associated treatment options. In some cases, partial removal 
of the tumor was performed followed by 60 Gy local radiation 
therapy and chemotherapy. In some other case, decompressive 
laminoplasty with local radiation therapy showed favorable 
results.

Follow-up should be considered within 10 years following 
surgery or adjuvant therapy. This is because new progression 
in a patient’s disease after 10 years of no recurrence is very 
rare. Routine follow-up beyond 10 years for asymptomatic 
patients is therefore most likely unnecessary12,13,17,18).

In this case report, the patient’s pathology results indicated 
a WHO Grade I pilocytic astrocytoma which was known for 
its benign rather than malignant nature. Despite this fact, her 
neurological deterioration was very aggressive and rapid. Be- 
cause of the patient’s age and overall prognosis, an aggressive 
surgical intervention was determined to be the best course 
of treatment. At the patient’s 1-year follow-up at the outpatient 
department, the tumor size was decreased compared to pre- 
vious post-operative MRI findings, proving a successful out- 
come as a result of the treatment plan (Fig. 3).
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