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Abstract: Pleomorphic xanthoastrocytoma (PXA) is an uncommon tumor of young adults that typically occurs supra-
tentorially. It is generally considered to be a low-grade, circumscribed tumor that when treated by surgical resection 
has a relatively favorable outcome. Cases of cerebellar PXA are rare, and those associated with neurofibromatosis 
type 1 (NF1) are even less common, with only 2 cases reported to date. We present herein a third case of PXA-NF1 
with unusual features. A 33-year-old woman presented with a history of headache. Her medical and family history 
was significant for NF1. Brain MRI revealed a 3.4 cm ill-defined lesion with a gyriform enhancing pattern in the left 
cerebellum, superficially mimicking Lhermitte-Duclos disease. The patient underwent a gross total resection of the 
lesion and had an unremarkable postoperative course. While the lesion had histological features typical of “pure” 
PXA (WHO grade II) it had an unusual growth pattern with thickening of the superficial cerebellar folia and predomi-
nant leptomeningeal involvement. No BRAF, IDH-1, or IDH-2 mutation was identified. Three months after surgery, 
local recurrence was detected, and the patient was treated with radiation therapy. One year after the first surgery, 
she underwent surgical resection of the recurrent/residual tumor. Histologically, the recurrent tumor showed very 
similar features to the initially resected tumor, with no anaplastic features. Most cerebellar PXAs have an indolent 
clinical behavior as do most cerebral PXAs. Whether co-existence of NF1 was a factor in altering the clinical course 
and biologic behavior of this patient’s tumor is currently unknown.
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Introduction

Pleomorphic xanthoastrocytoma (PXA) is a well-
known yet somewhat uncommon tumor with 
characteristic histopathology that primarily 
arises in the temporal lobe of children and 
young adults. It is generally considered to be a 
low-grade, well-circumscribed tumor and is 
treated by surgical resection. Although most 
cases have a favorable prognosis with long-
term survival, nearly 20% of patients with PXA, 
especially those whose tumor was not com-
pletely excised, may experience recurrence 
and/or progression to high-grade glioma.

Neurofibromatosis type 1 (NF1) is an autoso-
mal dominant, multisystem genetic disorder. A 
variety of nervous system neoplasms are 
known to occur in association with NF1, and in 

the central nervous system (CNS), optic nerve 
glioma (pilocytic astrocytoma) is the most com-
mon. Other histological types of gliomas (e.g., 
diffuse astrocytoma and glioblastoma) can be 
seen, and other locations in the CNS can also 
be involved in this disease [1]. Only a few cases 
of PXA have been described in individuals with 
NF1 [2-8]. Cases of cerebellar PXA are rare, and 
those cases associated with NF1 (PXA-NF1) are 
even rarer, with only 2 cases having been 
reported to date [6, 9]. We present herein a 
third case of PXA-NF1 with unusual clinicoradio-
logical features. Molecular analysis of this 
tumor was also performed. 

Case report

The patient was a 33-year-old woman who pre-
sented with a history of headache for approxi-
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mately 6 weeks. Her medical and family history 
was significant for NF1. Brain MRI revealed a 
3.4 cm ill-defined lesion with a gyriform enhanc-
ing pattern in the left cerebellum on T1-weighted 
image (WI), bearing a superficial resemblance 
to Lhermitte-Duclos disease (LDD) (Figure 1). 
The patient underwent gross total resection of 
the lesion and had an unremarkable postoper-
ative course. 

Three months after initial resection, local recur-
rence was detected by MRI, and radiation ther-
apy was initiated. One year after the first sur-
gery, the patient underwent surgical resection 
of the recurrent/residual tumor and has since 
been closely monitored. 

Pathological findings

The neoplasm from the initial resection had his-
tological features typical of PXA (WHO grade II) 
characterized by a cellular astrocytic prolifera-
tion with bizarre pleomorphic tumor giant cells 
(some multinucleated), abundant eosinophilic 
granular bodies (Figure 2), and a typical inter-
cellular reticulin network highlighted by silver 
impregnation stain. Xanthomatous tumor cells 
were inconspicuous. No obvious ganglioglioma 
or other composite tumor components were 
observed. Of note is that the majority of tumor 
showed growth within the leptomeninges, with 
external thickening of the cerebellar folia. No 
anaplastic features such as significant mitotic 

activity, microvascular proliferation, or necrosis 
were seen. Immunohistochemically, the neo-
plastic cells were diffusely and strongly positive 
for glial fibrillary acidic protein (GFAP) (Figure 
3A). Scattered synaptophysin-positive tumor 
cells were identified (Figure 3B), and p53 stain-
ing was negative. A Ki-67 (MIB-1) labeling index 
was approximately 5%. 

The lesion from the second resection was his-
tologically very similar to the initially resected 
tumor, with the additional finding of radiation-
related changes. There were no increased 
mitotic figures or features of anaplastic trans- 
formation. 

Molecular analysis

Genomic DNA was extracted from the formalin-
fixed paraffin-embedded tumor tissue (from the 
initial resection) following manual microdissec-
tion, and tested using the Sequenom Mass- 
ARRAY OncoCarta Mutation Profiler Panel (San 
Diego, CA), which evaluates 19 oncogenes for 
238 somatic mutations. No mutations, includ-
ing BRAF V600E, IDH1, or IDH2, were iden- 
tified. 

Discussion

Although very rare, PXAs occurring in the extra-
cerebral compartments have been reported in 
the literature. These atypical locations include 
the cerebellum, spinal cord, sellar region, lat-
eral ventricle, and retina [10-14]; among these, 
the cerebellum is the most frequently reported 
location [15]. Approximately 20 cases of cere-
bellar PXA, including composite PXA (PXA-
ganglioglioma being most common), have been 
described in the literature to date, with some 
interesting clinicopathologic differences from 
cerebral PXAs [15-18]. Of these reported cases: 
i) most cases occurred in adults, ranging in age 
from 3 months to 68 years (versus a younger 
age profile in cerebral PXAs); ii) radiologically, a 
higher percentage of cases had a solid enhanc-
ing tumor (versus a cyst with enhancing mural 
nodules); and iii) microscopically, composite 
histologies (most frequently, PXA-ganglioglioma) 
were more commonly seen (versus “pure” PXA 
histology). Given its rarity, awareness of these 
differences may be useful in diagnosis and dif-
ferential diagnosis of cerebellar PXA. In con-
trast, the prognosis of cerebellar PXA appears 
similar to that of its cerebral counterparts, with 

Figure 1. MRI (original tumor) (sagittal T1-weighted 
image with contrast enhancement): cerebellar tumor 
with a gyriform enhancing pattern. 
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an indolent clinical behavior despite some 
recurrent cases; however, two cases of malig-
nant transformation have been reported [9, 
15]. Interestingly, one of these two patients 
had PXA-NF1 (described in detail below) [9]. 

Individuals with NF1 are predisposed to brain 
tumors, and the vast majority of these tumors 
are pilocytic astrocytomas of the optic path-
ways and brainstem. PXAs rarely occur in asso-
ciation with this disease and are reported to be 
more commonly located in the cerebrum than 
in the cerebellum. Only two previous cases of 
cerebellar PXA-NF1 have been reported to date 
[6, 9]. The first, a 51-year-old woman, present-
ed with worsening ataxia, and an MRI examina-
tion demonstrated an atypical infiltrating lesion 
of the vermis and surrounding cerebellar hemi-
spheres [6]. She subsequently underwent a 
gross total resection of the tumor and had no 
recurrence, although details of postoperative 

follow-up were not provided. The histological 
features were those of a typical “pure” PXA with 
a very low proliferation index. The second 
patient, a 30-year-old woman, presented with 
headaches and gait disturbance and was found 
to have two tumors that involved the right 
occipital lobe and cerebellum [9]. Following sur-
gical resection of both tumors, she experienced 
multiple recurrences of the cerebellar tumor, 
which was histologically interpreted as a com-
posite PXA-oligodendroglioma, with progres-
sion to a higher-grade lesion that was charac-
terized by significantly increased mitotic figures 
and microvascular proliferation. She expired 
three years after the initial presentation. These 
two previously reported patients had complete-
ly opposite outcomes. Our patient had a recur-
rence three months after the initial gross total 
resection even though there were no features 
of malignant transformation. This is earlier than 
usually reported after gross total resection of 

Figure 2. Histologic features of the cerebellar tumor from the initial surgery (H&E stained). A. Low-power view 
showing markedly-thickened leptomeninges due to extensive involvement of tumor cells (between arrowheads). B. 
High-power view showing an astrocytic proliferation with bizarre pleomorphic giant cells and scattered eosinophilic 
granular bodies (arrowheads). Few mitotic figures are identified (arrow).
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PXA. Most cerebellar PXAs have an indolent 
clinical course, as do most cerebral PXAs; how-
ever, our case raises the consideration that 
NF1 may, by some yet unknown mechanism, 
alter the clinical course and biologic behavior of 
these tumors. Further studies are needed to 
explore this issue, and close follow-up is war-
ranted for this patient. 

Recently, BRAF mutations have been detected 
in up to 70% of PXAs and are now recognized as 
a genetic hallmark of this tumor. Molecular 
testing of the current sample did not reveal 
BRAF, IDH1, or IDH2 mutations. Koelsche et al. 
recently reported that BRAF V600E mutation is 
more commonly seen in PXAs located in the 
temporal lobe than in other locations [19]. To 
our knowledge, our case is the first cerebellar 
PXA in which molecular mutation analysis was 
performed.

Radiologically, this patient’s cerebellar tumor 
exhibited a gyriform enhancing pattern on 

T1-weighted MRI, bearing a superficial resem-
blance to LDD, although LDD is typically hypoin-
tense with no enhancement on T1-WI and 
hyperintense on T2-WI, with parallel linear stria-
tion on the surface of the lesions. The gyriform 
enhancing pattern seen in the current case his-
tologically represents extensive tumor involve-
ment of the leptomeninges, resulting in marked 
thickening of this structure. We previously 
reported a similar radiological pattern in a cer-
ebellar ganglio (glio) matous lesion with diffuse 
leptomeningeal involvement in a child [20]. 

In summary, this third case of PXA-NF1 with 
unusual clinicoradiological features raises the 
consideration that NF-1 may, by a yet unknown 
mechanism, play a role in altering the clinical 
course and biologic behavior of cerebellar PXA.
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