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ABSTRACT 

Pilomyxoid astrocytoma (PMA) is a recently described neoplasm. PMA shares few features with pilocytic astrocytoma (PA), the most common 
central nervous system (CNS) tumor in the pediatric population, yet displays histological differences. Previous studies have shown that PMAs 
have more aggressive biological behavior as compared to PA. These findings suggest that PMA may be a unique and distinct neoplasm. We 
report a pilomyxoid astrocytoma of the hypothalamic-chiasmatic region with leptomeningeal dissemination in a 3-month old infant. This case 
report discusses the histological, clinical, and radiographic characteristics of PMA. In addition, the current treatment options and research 
potential involving this disease are also briefly described.      
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ÖZ 

Pilomiksoid astrositom (PMA) son zamanlarda tanımlanmış bir neoplazidir. PMA pediatrik popülasyonda en sık görülen merkezi sinir sistemi 
tümörü olan pilositik astrositomlarla (PA) bazı özellikleri paylaşır ancak histolojik farklılık gösterir. Daha önceki çalışmalar PMA ların PA ya 
kıyasla daha agresif biyolojik davranışa sahip olduklarını göstermiştir. Bu bulgular PMA nın kendine has ve ayrı bir neoplazi olabilecegini öne 
sürmüştür. Biz 3 aylık bir bebekte leptomeningeal yayılımı olan hipotalamik-kiazmatik bölge pilomiksoid astrositomu bildiriyoruz. Bu vaka 
sunumu PMA nın histolojik, klinik ve radyolojik özelliklerini tartışmaktadır. Ayrıca bu hastalıkla ilgili mevcut tedavi seçenekleri ve potansiyel 
araştırma alanları da kısaca tanımlanmıştır.      
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InTRoduCTIon

Pilomyxoid astrocytoma (PMA) is a recently described tumor 
entity. It has been designated PMA on the basis of its typical 
histological appearance (4, 8, 12). We report disseminated 
pilomyxoid astrocytoma of the hypothalamic-chiasmatic 
region in a 3-month old infant. Greater recognition of this 
newly discovered neoplasm has the potential to change the 
prognosis and treatment of pediatric low-grade astrocytomas.

CASE REPoRT

A male infant, born by full term normal labour, was brought 
at the age of three months with history of failure to thrive 
since one month. The patient had vomiting and seizures 
since two days. Physical examination at that time revealed 
a cachectic baby with a body weight of 2400 grams. The 
anterior fontanelle was full with prominent scalp veins. On 
examination, the baby was drowsy and the right pupil was 
larger than the left. The patient was not fixing on objects 
using the right eye although moving all the limbs normally.

Magnetic Resonance Imaging (MRI) of the brain and spine 
showed a multilobulated solid mass measuring 6× 6.5× 
7.0 cm with the epicentre in the suprasellar region. The 
mass displaced the 3rd ventricle superiorly and to the right 
causing hydrocephalus. In addition, there were multiple 
leptomeninges-based enhancing lesions in the posterior fossa 
and spinal cord. (Figures 1A-C, 2). Our provisional diagnosis 
was suprasellar germ cell tumor with dissemination. 

A ventriculoperitoneal shunt and biopsy of the lesion 
through a right fronto-temporal craniotomy were performed. 
Histology of the biopsy specimen revealed a glial neoplasm 
consisting of tumour cells with highly elongated bipolar 
cytoplasmic processes (neoplastic pilocytes) arranged in 
a monomorphous, loose, micro cystic pattern, set against 
a striking myxoid background (Figure 3A). Cytological 
pleomorphism was minimal and mitoses were rare. Rosenthal 
fibers and eosinophilic granular bodies were absent. The 
tumor cells showed radiation around vessels in a cartwheel-
like fashion. Immunohistochemical staining for glial fibrillary 
acid protein was positive (Figure 3B-C). Postoperatively, 
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the patient’s level of consciousness improved for two days 
but subsequently he developed generalized seizures and 
became drowsy following aspiration pneumonitis. He 
developed septicemia secondary to pneumonitis on the sixth 
postoperative day and expired in the intensive care unit after 
13 days. 

Figure 1A-C: Axial, coronal and sagittal views of brain MRI with 
gadolinium showing a solid enhancing tumour in the region of 
the suprasellar cistern.

Figure 2: MRI of the spine showing multiple enhancing lesions in 
the subarachnoid space.
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dISCuSSIon

Originally described by Jänisch et al. (8) in 1985 as ‘diencephalic 
pilocytic astrocytoma with clinical onset in infancy’, the term 
pilomyxoid astrocytoma was introduced in 1999 by Tihan 
et al. who also defined its characteristic histopathological 
features (18, 19). The PMA has been recommended by the 
WHO (World Health Organization) to be grade II, in contrast 
to juvenile pilocytic astrocytomas (JPA), which are considered 
to be WHO Grade I neoplasms (11, 12). 

As in pilocytic astrocytomas, cerebrospinal metastases 
of pilomyxoid astrocytomas may be due to proximity of 
the tumor to the subarachnoid space, surgically induced 
dissemination of tumor cells or invasion of leptomeninges 
by the tumor (5,6,13,14). PMAs may occur anywhere along 
the neuraxis but these tumors exhibit a predilection for the 
hypothalamic region and tend to affect younger age group 
as compared to JPA (8,10,18,19). The mean age at diagnosis 
for patients with PMA has been documented to be 18 months 
(10, 11). Patients with PMA experience shorter progression-
free survival (PFS) and higher local recurrence than those with 
JPA (10, 11, 12). 

Figure 3: A) (H&E; x100) Photomicrograph showing a tumor 
consisting of tumor cells arranged around the blood vessels 
(shown by a arrow heads) in a loose myxoid stroma (shown by an 
asterisk *). No Rosenthal fibers or eosinophilic granular bodies are 
seen. B) (IHC - GFAP; x200) Photomicrograph showing diffuse and 
strong immunoreactivity of tumor cells for glial fibrillary acidic 
protein as shown by the labeling of tumor cells by brown color. 
The areas of positivity are shown by arrow heads.  C) (IHC – Mib-1, 
x200). Photomicrograph for proliferation index of the tumor by 
immunohistochemistry for Mib-1 shows labeling index of 3-4% 
of tumor cells (shown by arrow head) in the highest proliferating 
areas.

PMA most commonly presents with symptoms of raised 
intracranial pressure (ICP) or parenchymal compression 
(10, 11). Gait abnormalities, dysmetria, and nystagmus are 
common in children with a cerebellar tumor. An increase in 
head size may be the first symptom in babies. The presenting 
symptoms of hypothalamic juvenile PMA are vomiting, 
feeding difficulties, developmental delay and failure to thrive. 
(8, 10, 14). 

On MRI, these tumors are well circumscribed without evidence 
of peritumoral edema or parenchymal infiltration (2). The 
majority (84.6%) are solid, with the remainder showing a 
minimal cystic component. Radiographic evidence of central 
necrosis is rare. With contrast administration, PMA tends to 
enhance homogeneously (2, 11).The fact that PMAs typically 
enhance homogeneously and demonstrate solid composition 
may enable early identification of PMA in the setting of an 
appropriate clinical history and patient age (2, 11).

Pilomyxoid histology consists of a markedly myxoid matrix, 
with small, compact, piloid, and highly monomorphous 
cells. Tumor cells are often arranged radially around vessels 
in a pattern that resembles the perivascular rosettes seen in 
ependymomas. Rosenthal fibers and eosinophilic granular 
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bodies, both characteristic of pilocytic histology, are absent 
(4,8,18). Infiltration of tumor cells into the surrounding 
neuropil may occur at the tumor periphery. Mitotic figures 
may be seen occasionally (4, 8, 18, 19).

As a recently discovered tumor entity, PMA is treated in a 
manner similar to PA (11). Gross total resection of tumor 
without unacceptable sequelae is the most powerful 
predictor of favorable outcome in pediatric gliomas (15, 21).  
The management of PMA is therefore greatly influenced by 
tumor location. Cerebellar tumors are often cured by surgery 
alone. This is in contrast to hypothalamic/chiasmatic tumors 
that are usually not amenable to gross total resection (8, 10, 
14). 

Chemotherapy may be implemented for the treatment of 
inoperable or partially resected gliomas in infants and very 
young children (3,20). Chemotherapy may serve to delay 
the need for radiation therapy in this patient population (7). 
Radiation therapy for low-grade astrocytomas is generally 
reserved for patients older than 5 years of age (17, 20).

Aggressive biological behavior and poor overall outcome 
of PMA may be attributed to some genomic differences 
with PA (1, 11, 16). PMA tends to occur during infancy and 
early childhood, and report of occurrence in the setting of 
neurofibromatosis type 1 (NF-1) suggests that it may have 
a congenital or genetic origin with unique gene mutations. 
(1, 9, 16) PMA genetics may allow the development of novel 
diagnostic and therapeutic strategies (11, 16).

Although PMA is considered an aggressive variant of juvenile 
pilocytic astrocytoma, PMA may be an entirely distinct clinico-
pathological entity. Further studies can address this question 
adequately. Clinical suspicion and early recognition of these 
tumors may change their prognosis and treatment. 
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