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INTRODUCTION

Intermediate pilomyxoid tumors (IPTs) were defined by 
the presence of some features typical of pilomyxoid astrocyto-
ma (PMA) in combination with features that could be con-
sidered more consistent with pilocytic astrocytoma (PA) [1]. 
IPT belongs to the spectrum of PMA. PMA is usually located 
in the hypothalamic-chiasmatic area [1,2]. IPT is similar to 
PMA [1]. PMA in the hypothalamic-chiasmatic area exhibits 
increased biological aggressiveness relative to PA [3,4]. PMA 
is rare in the cerebellum [1,5-8]. However, IPT in the cerebel-
lum is rarer than PMA. To our knowledge, only 2 reports 
have described [6,9]. Thus, the clinical aspect of IPT is not 
entirely known. We report a case of IPT in the cerebellum of a 
5-year-old boy at our institution. 
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Intermediate pilomyxoid tumors (IPTs) were defined by the presence of some features typical of pilo-
myxoid astrocytoma (PMA) in combination with features that could be considered more consistent 
with pilocytic astrocytoma (PA). PMA is rare in the cerebellum. And, IPT in the cerebellum is rarer than 
PMA. To our knowledge, only 2 reports have described IPT in the cerebellum. A 5-year-old boy had 
nausea and vomiting. Computed tomography revealed a large, round, low-density tumor in the cere-
bellar vermis area. On enhanced magnetic resonance imaging (MRI), the tumor showed inhomoge-
neous diffuse enhancement; the central portion showed homogenous enhancement, while the pe-
ripheral portion showed inhomogeneous enhancement. The patient underwent a midline suboccipital 
craniotomy, and gross total resection was performed. The tumor was gray-colored, rubbery hard, 
and severely hemorrhagic with a clear boundary. On pathologic examination, the combined features 
of both PA and PMA were retrospectively indicative of an IPT. The patient was symptom-free for 18 
months, with no evidence of tumor recurrence on MRI. More observation and further studies on PMA 
and IPT are required to determine the most appropriate treatment for these tumors.
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CASE REPORT

History and examination
A 5-year-old boy presented in our department with a 5-day 

history of nausea and vomiting. He had no past history of dis-
ease, even during the peri- or neonatal period. Neurologic ex-
amination showed no deficits. Cerebellar function test was 
normal. Enhanced brain computed tomography (CT) re-
vealed a 4.5-cm, large, round, bulging, low-density solid brain 
tumor with mild peritumoral edema at the cerebellar vermis 
area. Mild hydrocephalus was shown due to fourth ventricle 
compression by the tumor. The tumor showed multifocal in-
homogeneous enhancement (Fig. 1). Magnetic resonance im-
aging (MRI) with gadolinium enhancement was performed. 
The tumor showed low signal intensity on T1 and high signal 
intensity on T2 imaging, with homogeneous signal intensity. 
On enhanced MRI, the tumor showed inhomogeneous dif-
fuse enhancement; the central portion showed homogenous 
enhancement, while the peripheral portion showed inhomo-
geneous enhancement (Fig. 2). The tumor showed a high ap-
parent diffusion coefficient value on diffusion MRI, and dif-
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fuse increased cerebral blood volume on perfusion MRI. Severe 
mass effect and hydrocephalus by the tumor were also observed. 
Brainstem invasion was not observed. Whole spine MRI re-
vealed no evidence of metastasis or leptomeningeal dissemi-
nation (LD).

Operation
The patient underwent a midline suboccipital craniotomy. 

Following a combination of telovelar dissection and incision 
of the inferior one-third of the vermis, a gray tumor was en-
countered. The tumor was rubbery hard and severely hemor-
rhagic with a clear boundary. Internal debulking and piecemeal 
removal of the tumor were performed. Gross total resection 
(GTR) was performed. We checked the rhomboid fossa supe-
riorly and the foramen Magendie caudally. There were no re-
sidual tumors, and the patient recovered completely with no 
neurological deficits.

Histological features
Histological examination of the resected specimen revealed 

a moderately cellular tumor composed of monomorphous 
cells (Fig. 3A). The tumor cells occasionally showed long cy-
toplasmic processes, but some oligodendroglioma-like tumor 

Fig.	2. Magnetic resonance imaging with gadolinium enhancement. A: The tumor had a low signal intensity on T1 imaging. B: The tumor 
had a high signal intensity with homogeneous signal intensity on T2 imaging. C: The tumor showed inhomogeneous diffuse enhancement 
on axial T1 imaging. D: The tumor showed inhomogeneous diffuse enhancement on coronal T1 imaging. E: The tumor showed inhomoge-
neous diffuse enhancement on sagittal T1 imaging. The central portion showed homogenous enhancement, while the peripheral portion 
showed inhomogeneous enhancement.

Fig.	1. A 5-year-old boy presented with a nausea and vomiting. 
Computed tomography showed a 4.5-cm large, bulging, round, low 
density, solid brain tumor with mild peritumoral edema at the cere-
bellar vermis area. Mild hydrocephalus was observed due to fourth 
ventricle compression by the tumor. The tumor showed multifocal 
inhomogeneous enhancement.

A

D

B

E

C



JS Kil et al.

41

DISCUSSION

In 2010, Johnson and his colleagues [1] reported a spec-
trum of PMA: IPT. There were 42 IPTs. Intermediate lesions 
were defined by the presence of some features typical of PMA 
in combination with features that would be considered more 
consistent with PA. All intermediate lesions had some combi-
nation of pilomyxoid qualities, such as small monomorphous 
bipolar cells, focal myxoid substance, and variable angiocentric 
growth; and at least some pilocytic features, such as microcys-
tic change, cells with thicker, longer processes, compact finely 
fibrillar tumor tissue, and Rosenthal fibers. Our case showed 
consistent findings considering these observations.

PMA is usually located in the hypothalamic-chiasmatic 
area, and has been found to have a more aggressive behavior 
than PA [2,3]. Komotar and his colleagues [3] reported that 
PMA had a higher rate of local recurrence (76%) and LD (14%) 
than PA, despite equal degrees of GTR. PMA also demonstrat-
ed shorter progression-free survival (26 months) and overall 
survival (63 months) than PA; 33% of patients with PMA died 
of their disease [3].

Information about PMA of the cerebellum is very little due 

cells with perinuclear halos and distinct cytoplasmic borders 
were also observed (Fig. 3B). Some areas displayed angiocen-
tric arrangement of the tumor cells (Fig. 3C). Microcystic 
changes were present, but myxoid stroma was absent. More-
over, very few Rosenthal fibers and eosinophilic granular 
bodies were identified. Histological features of a high-grade 
glioma, such as microvascular proliferation or pseudopalisad-
ing necrosis, were absent. Immunohistochemistry of glial fi-
brillary acidic protein showed strong reactivity in the tumor 
cells (Fig. 3D). The Ki-67 labeling index was less than 1%. Im-
munohistochemical staining of neuronal markers, including 
synaptophysin, chromogranin, or neurofilament protein, was 
negative. Overall, the microscopic findings indicated a category 
of tumors somewhere between PA and PMA. The pathological 
diagnosis of IPT was rendered. 

Postoperative course
Although the patient was asymptomatic, MRI was per-

formed at the 3rd and 6th month, and after 1 year of treatment. 
The patient was symptom-free for 18 months, with no evidence 
of tumor recurrence on MRI.

 

Fig.	3. A: The resected lesion comprised monomorphous tumor cells with moderate cellularity (hematoxylin and eosin staining, original 
magnification ×100). B: Some areas showed oligodendroglioma-like tumor cells with perinuclear halos and distinct cytoplasmic borders 
(hematoxylin and eosin staining, original magnification ×400). C: There was angiocentric arrangement of tumor cells around focally hyalin-
ized vessels (hematoxylin and eosin staining, original magnification ×200). D: Immunohistochemistry of glial fibrillary acidic protein revealed 
strong positivity in the tumor cells with cytoplasmic processes (immunohistochemistry, original magnification ×200).
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to the very few reported cases. Only 10 cases of PMA in the 
cerebellum have been reported [5,9]. Although the prognosis 
of cerebellar PMA remains unknown, several authors have 
reported a more favorable outcome for cerebellar PMA than 
for PMA of other locations. This is because GTR or near total 
resection is more feasible for cerebellar PMA [5,7,10]. El Belt-
agy and his colleagues [9] reported a recurrence rate of 66.7%, 
GTR rate of 8.3%, and LD of 75% in PMA of the cerebellum. 
The 5-year overall survival rate was 87.5%; however, this was 
observed in a combination of PMA and IPT. The mean inter-
val to recurrence was 9 months. In IPT of the cerebellum, they 
reported a recurrence rate of 20%, GTR rate of 20%, and LD of 
40% [9]. The results of the cerebellar IPT were more favorable 
than the results of the cerebellar PMA.

Until now, surgery is the best treatment; however, the GTR 
rate has been found to be affected by brainstem invasion. Al-
most all cases (95.5%) reported by El Beltagy and his colleagues 
[9] showed brainstem invasion. In other cases of GTR of cere-
bellar PMA, no recurrence has been reported [5,7,10]. In con-
trast, among the 11 reported cases, only 2 cases (18.2%) have 
achieved GTR of cerebellar IPT [6,9]. Our case achieved GTR, 
without brainstem invasion.

PA is a grade I neoplasm according to the World Health 
Organization (WHO) classification of tumors [11]. In 2007, 
the WHO classification of tumors considered PMA as a 
WHO grade II neoplasm [12]. However, in 2016, the WHO 
classification of tumors has changed the grading of PMA. Sup-
pression of the PMA grading has been suggested until further 
studies clarify their behavior [11]. More studies on PMA and 
IPT are required to more accurately determine the treatment 
and prognosis of these tumors.

We reported a case of intermediate pilomyxoid astrocytoma 
in the cerebellum of a 5-year-old boy. Surgery was performed 
to control the tumor. The patient was asymptomatic, and no 
evidence of recurrence was observed during the follow-up 

period. More observation and further studies on PMA and 
IPT are required to determine the most appropriate treatment 
for these tumors.
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