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Case Report
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Abstract: We report a 49-year-old woman who presented with a 4-month-history of headache, nausea, and no 
epilepsy. Magnetic resonance imaging (MRI) showed a mass in the left temporal lobe region. The edges were un-
clear, and it was a non-cystic and obvious perifocal edema. The radiologist first considered that it was a high-grade 
glioma. Macroscopy found that the tumor measured 6.2 cm × 5.2 cm × 5 cm. Microscopy found that the tumor 
cells were pleomorphic and indicated the presence of many epithelioid/rhabdomyoid cells, multifocal necrosis, and 
significant bleeding. The distribution of the reticular fibers was segmented, which is difficult to diagnose when it is 
accompanied by partial anaplastic features. The immunohistochemical makers of the tumor cells were positive for 
GFAP, Oligo-2, S-100, ATRX, INI1, BRAF (V600E), and P53 but negative for IDH1 (R132H). The tumor cells exhibited 
a low proliferating index of Ki-67 (< 5%). Molecular pathological detection revealed that the BRAF (V600E) gene 
was positive, and there was no mutation in the IDH and TERT genes, no 1p/19q-codeleted, and no methylation 
in the MGMT promoter. The final pathological diagnosis was pleomorphic xanthoastrocytoma (PXA, WHO grade II) 
with partial anaplastic features. The patient had no additional adjuvant radiation and underwent temozolomide-
based chemotherapy. No recurrence was found over a 30-month follow-up. Therefore, the pathological diagnosis 
combined with the clinicopathological features, histopathological morphology, and related molecular detection is of 
great significance for the accurate classification, prognostic evaluation, and precise treatment decision for glioma.
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Introduction

Pleomorphic xanthoastrocytoma (PXA) is a rare 
low-grade astrocytic tumor (World Health Or- 
ganization grade II) of the central nervous sys-
tem (CNS), occurring primarily in children and 
young patients [1]. PXA has accounted for less 
than 1% of all primary brain tumors since it was 
first reported in 1979 [2-4]. It is characterized 
by pleomorphic, atypical astrocytes and can be 
easily misdiagnosed as malignant glioma [5]. 
Most cases of PXA occur in the temporal lobe. 
The clinical symptoms can be atypical and in- 
clude dizziness, headache, vomiting, and chro- 
nic epilepsy. Imaging plays a certain role in the 
diagnosis of central nervous system tumors. 
MRI shows a clear margin of space-occupying 
lesions, while those accompanied by cystic ch- 
anges and/or peripheral edema are not obvi-

ous. PXA may undergo a progression from low- 
to high-grade astrocytoma, namely anaplastic 
pleomorphic xanthoastrocytoma (PXA-A, WHO 
grade III) [6]. Histology defines it as a mitotic 
count of ≥ 5 mitoses per 10 HPF and/or with 
necrosis [7]. The significance of the necrosis is 
unknown. The diagnosis of PXA is difficult when 
it is accompanied by partial anaplastic fea-
tures, such as necrosis, and significant epitheli-
oid forms. This paper reports a case of pleo-
morphic xanthoastrocytoma with the character-
istics of partial anaplastic features and a pro- 
minent epithelioid pattern. Here we present a 
case of PXA in a middle-aged woman with par-
tial anaplastic features and a prominent epithe-
lioid pattern and combine it with a review of the 
relevant literature. The aim of this study is to 
explore the importance of combined clinico-
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pathological features and molecular detection 
in the integrated diagnosis of PXA.

Case report

A 49-year-old woman presented with a 4-month 
history of frequent headaches and dizziness. 
The patient had nausea, non-projectile vomit-
ing, no epilepsy, no convulsions, and was not 
aware of any disorders neurological sympto- 
ms. Magnetic resonance imaging (MRI) show- 
ed a non-cystic mass in the left temporal lobe 
region, 4.7 cm × 4.1 cm in size, with unclear 
edges, and with an obvious perifocal edema 
(Figure 1A). The radiologist first considered 
that it was a high-grade glioma. Radical sur- 
gery was performed, and all the resected tu- 
mors were sent to our department for further 
pathological examination. Macroscopic pathol-
ogy demonstrated a completely resected tu- 

(V600E) gene was positive (Figure 2), and there 
was no mutation in the IDH and TERT genes, no 
1p/19q-codeleted, and no methylation in the 
MGMT promoter. The final pathological diagno-
sis was PXA (WHO grade II) with partial anaplas- 
tic features. The patient’s symptoms improved 
after the operation, and no additional adjuvant 
radiation and temozolomide-based chemother-
apy therapy was necessary. No recurrence was 
found over a 30-month follow-up.

Discussion

PXA is a rare central nervous system tumor  
with typical clinicopathological and imaging 
features. However, in our case, all of the fea-
tures were atypical. The case reported in this 
paper was a 49-year-old middle-aged woman - 
not a young adult. She had no history of epi-
lepsy symptoms, and had only a slight head-

Figure 1. A. MRI (T2): A mass in the left temporal lobe region, midline shift, 
unclear edges, non-cystic, and with obvious perifocal oedema. B. The tumor 
cells were pleomorphic. Many epithelioid/rhabdomyoid cells. C. Xanthoma 
cells with cytoplasmic vacuoles. D. Multinucleated giant cells. E. Multiple fo-
cal necrosis and significant bleeding. F. The reticular fibers were segmented.

mor measuring 6.2 cm × 5.2 
cm × 5 cm with a pale yellow 
and red color. Microscopy in- 
dicated that the tumor cells 
were pleomorphic. There were 
many epithelioid/rhabdomy-
oid cells, xanthoma cells with 
cytoplasmic vacuoles, and 
multinucleated giant cells. 
The cytoplasm was rich in  
acidophilic cells, with a small 
number of light-stained gran-
ular bodies. They had large 
nuclei and small nucleoli. The 
mitotic image was rare, and 
the tumor tissue had multiple 
focal necroses and significant 
bleeding. The distribution of 
the reticular fibers was seg-
mented (Figure 1F). A panel 
of immunohistochemical sta- 
ining of the tumor cells reve- 
aled that they were positive 
for GFAP, S-100, ATRX, INI1, 
and BRAF (V600E). Part of  
the tumor cells showed that 
EMA, vimentin, Oligo-2, P53, 
and Syn were positive, but  
the tumor cells were negative 
for IDH1 (R132H). The tumor 
cells exhibited a low prolifer-
ating index of Ki-67 (< 5%). 
Molecular pathological detec-
tion revealed that the BRAF 
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ache. Her MRI did not show below imaging ch- 
anges, such as a tumor with cystic degenera-
tion and obscure boundaries. A space-occupy-
ing and midline shift occurred in the brain, and 
the tumor was surrounded by the edematous 
zone, which suggested that the tumor may have 
had an invasive growth pattern.

The final diagnosis of PAX depends on the inte-
grated results of histology, immunohistochem-
istry, and molecular pathology. PXA has a series 
of typical features, including the variable histo-
logical appearance of the tumor cells and xan-
thomatous cells that have an intracellular accu-
mulation of lipids. Moreover, granular bodies 
that are either eosinophilic or pale are a nearly 
invariable finding, and the presence of reticulin 
fibers is also typical [3]. In this case, we obser- 
ved the pleomorphic appearance of the tumor 
cells, many epithelioid cells, and multifocal ne- 
crosis. Combined with the imaging findings, it 
was necessary to differentiate from other types 
of gliomas, especially high-grade gliomas.

Immunohistochemical staining revealed that 
the tumor cells were positive for GFAP, S-100, 
and Oligo-2, suggesting that the tumor cells 
contained glial components. The loss of INI1 
expression was caused by the mutation of the 
INI1 gene, which is a necessary condition for 
diagnosing AT/RT [8]. In this case, part of the 
INI1 staining indicated that there was no dele-
tion mutation. In recent years, several studies 
on gliomas have confirmed that approximately 
75% of WHO grade II and III diffuse infiltrating 
gliomas and most secondary GBM have IDH1 
gene mutations, which may be an early molecu-
lar change in the astrocytoma and oligodendro-
glioma [9, 10]. However, in this case, there was 
a lack of IDH1 (R132H) mutation in PXA. The 
proportion of ATRX mutations in low-grade glio-
mas with the IDH mutation is up to 70%, and 

cation is included in multiple molecular detec-
tion, and partial markers are used as the main 
diagnostic index. The integrated diagnosis co- 
mbined with morphological features and mo- 
lecular detection has become the main diag-
nostic model of the CNS tumor classification. 
For example, by detecting the mutation of the 
IDH1/2 gene in diffuse glioma, diffuse astrocy-
toma, anaplastic astrocytoma, and glioblasto-
ma are divided into IDH mutant and IDH wild 
types. At present, tumors with limited growth 
patterns and a lack of the IDH mutation and 
BRAF (V600E) mutation are distinguished from 
diffuse gliomas [13].

BRAF is a serine/threonine protein kinase and 
participates in the mitogen-activated protein ki- 
nase/extracellular signal-regulated kinase (MA- 
PK/ERK) signaling pathway. In glioma, PXA is 
the most frequent tumor with the BRAF (V600E) 
mutation, which is found in approximately 70% 
of PXAs [14], while the epithelioid glioblastoma 
(eGBM) has a mutation rate of approximately 
50%. In addition, approximately 10% of pilocyt-
ic astrocytomas and 20% of gangliogliomas 
can be detected in this mutation. In our study, 
the positive expression of the BRAF (V600E) 
mutation was detected.

Epithelioid glioblastoma (WHO grade IV) occurs 
predominantly in young people and is located  
in the cerebrum or diencephalon. Histological 
features include large epithelioid cells and rho- 
mboid cells, eosinophilic cytoplasms, and focal 
xanthoma cells. Compared to other glioblasto-
mas, more than half of the cases contain a 
BRAF (V600E) mutation [15]. Studies have sug-
gested that PAX, PAX-A, and eGBM belong to 
the same category [16]. The epithelioid gliobla- 
stoma is an IDH wild type, with a lack of INI1 
expression and a Ki-67 proliferation index of- 
ten more than 10%. The atypia and high prolif-

Figure 2. BRAF (V600E) mutation (arrow) was detected in T1799A site of 
tumor tissue.

the mutation is contrary to 
the co-deletion of 1p/19q 
[11, 12]. The ATRX mutation 
resulted in the loss of protein 
expression, and the immuno-
histochemistry result was 
negative. The two gene muta-
tions were lacking in this 
case.

The 2016 revised version of 
the WHO CNS tumor classifi-
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erative index of the tumor may differentiate it 
from PXA.

The histological characteristics of gemistocytic 
astrocytoma (WHO grade II) are rich in eosino-
philic cytoplasms, nuclear deviation, and small 
nucleoli, and the Ki-67 proliferation index is 
less than 4%. The WHO CNS tumor classifica-
tion (2016) clearly indicates that this kind of 
tumor is a subtype of diffuse astrocytoma with 
the IDH mutation [17].

Studies have shown that the changes in three 
molecules associated with the IDH1/2 muta-
tion, the TERT mutation, and the 1p/19q dele-
tion can divide gliomas into 5 molecular sub-
types, which are related to the survival rate of 
patients with glioma [18]. The molecular detec-
tion results in our patient included a lack of 
IDH1/2 and TERT mutations and no 1p/19q 
deletion. The patient did not have methylation 
of the MGMT promoter. No recurrence occurred 
after 30 months of follow-up.

Therefore, the integrated pathological diagno-
sis combined with the clinicopathological fea-
tures, histopathological morphology, and relat-
ed molecular detection is of great significance 
for the accurate classification, prognostic eval-
uation, and precise treatment of glioma.
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