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Abstract 
Background: A number of meningeal neoplastic lesions may radiologically 
and clinically simulate meningioma, include hemangiopericytomas, solitary 
fibrous tumors, schwannomas, hematolymphoid lesions, metastases, and 
others very rarely, also may clinically mimic meningiomas. Case Description: 
We present the case of A 28-year-old male patient, with no notable medical 
history, who presented with worsening headaches for 3 months, imbalance, 
and visual deficits, An initial MRI revealed extra-axial lesion involving the 
right Parieto-occipital, The tumor was hypointense on T1-weighted MR im-
ages, hyperintense signals on T2-weightedMR images, and heterogeneously 
enhanced suggestive of a meningioma, total resection was achieved, and the 
histopathological analysis confirmed the diagnosis of an angioblastic menin-
gioma. However, 15 months later, the patient presented with the same initial 
visual complaints. A subsequent MRI showed lesion recurrence, leading to a 
second surgical intervention. The histopathological analysis confirmed the 
diagnosis of an anaplastic xanthoastrocytoma. Conclusion: This represents 
an unusual location for an anaplastic pleomorphic xanthoastrocytoma, which 
should broaden the differential diagnosis of extra-axial lesions. 
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1. Introduction 

With an incidence of less than 1% among astrocytomas, pleomorphic xanthoas-
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trocytoma (PXA) is rare. When its mitotic activity exceeds 5 mitoses/10 high-power 
fields, PXA is defined as anaplastic pleomorphic xanthoastrocytoma (APXA). In 
1979, Kepes et al. first identified PXA with anaplastic characteristics [1]. It most 
often arises in children and young adults and usually has a predominant—often 
nodular and cystic—intra-axial component, which occurs superficially in the ce-
rebral hemispheres. It also frequently involves the leptomeninges and occasio-
nally disseminates within the subarachnoid space [2]. 

We present a case of primary meningeal PXA that occurred in adult male and 
showed high proliferative indices and aggressive clinical courses. These rare tu-
mors expand both the differential diagnosis of primary meningeal tumors. 

2. Patient and Observation 

28-year-old male, with no notable medical history, who presented with worsen-
ing headaches for 3 onths, imbalance, and visual deficits, without the notion of a 
convulsive seizure. 

Physical Examination After Admission: The patient was conscious and fluent 
in his speech, and could understand and answer our questions. Of equal size, his 
pupils were round and were sensitive to light reflection. He had normal eye 
movements, with no nystagmus, without sensorimotor deficit, Ophthalmological 
examination: no papillary edema, the patient presented left Homonymous he-
mianopia. 

Magnetic resonance (MR) imaging showed extra-axial mass, It measured ap-
proximately 4.4 cm × 3.8 cm × 4.1 cm (anterior-posterior (AP) × width (W) × 
craniocaudal (CC)) demonstrate a right parieto-occipital extra-axial lesion that 
appears as hypointense on T1 (Figure 1(a)), hyperintense on T2 (Figure 1(b)), 
and shows heterogeneous enhancement on post-contrast T1 (Figure 1(c) & 
Figure 1(d)) images and an enhancing-thickened dural tail convexity menin-
giom a was favored clinically and radiologically. The patient underwent a right 
occipito-parietal craniectomy (Figure 2(a)), the tumor was subjected to gross 
total resection with a dura mater graft. The tumor had a faint cleavage plane, red 
in color, encapsulated, hypervascularized, bounded, without infiltrating cerebral 
parenchyma The postoperative course was uneventful.” (Figures 2(b)-(d)). 

The patient’s postoperative course was uneventful; the patient’s neurological 
status remained good. Postoperative MRI (Figure 3), confirmed total removal of 
the lesion he stayed in the intensive care unit for two days after the operation and 
was then transferred to the Neurosurgery Department, without post-operative 
complication. 

The histopathological examination revealed features of angiomatous menin-
gioma. 

Fifteen months after the initial surgery, the patient presented left Homonym-
ous hemianopia. MRI revealed tumour recurrence (Figure 4). The tumor was 
subjected to gross total resection followed by radiotherapy was performed; brain 
MRI confirmed complete excision of the tumor (Figure 5). 
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Figure 1. Preoperative sagittal T1-weighted (a), T2-weighted axial (b), and postcontrast T1- 
weighted axial (c), postcontrast sagittal T1-weighted (d), axial flair (e), axial diffuxsion (f), axial T2 
EG(g), MR images demonstrate a right parieto-occipital extra-axial lesion that appears as hypoin-
tense on T1, hyperintense on T2, and shows heterogeneous enhancement on post-contrast T1 im-
ages and an enhancing-thickened dural tail with a small perilesional edema. 

 

 
Figure 2. (a) right parieto-occipital approach, (b) (c) intraoperative image showing a 
cleavage plane between the tumor and the cerebral parenchyma, (d) Macroscopic findings 
of extracted tumor. 

 
Histopathological examination showed: pleomorphic astrocytic glial tumor 

proliferation with anaplastic aspects. The neoplasm is made up of a fusiform 
background made up of elongated atypical elements and dotted with numerous  
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Figure 3. Postperative sagittal T1-weighted (a), postcontrast sagittal T1-weighted (b) postcontrast 
T1-weighted axial (c) T2-weighted axial (d), and, axial flair (e) confirmed complete excision of the 
tumor. 

 

 
Figure 4. Postcontrast T1-weighted axial (a), T2-weighted axial (b) axial flair (c) revealed tumour 
recurrence. 

 

 
Figure 5. Postperative sagittal T1-weighted (a), postcontrast T1-weighted axial (b) T2-weighted 
axial (c) and, axial flair (d), confirmed complete excision of the tumor. 

 
multinucleated giant cells and large cells, few in number with vacuolated cytop-
lasm. Monstrous figures are observed and mitoses are numerous Absence of tu-
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mor necrosis. The adjacent glia was the site of moderate gliosis (Figure 6). 
The immunohistochemical study showed moderate GFAP positivity, discrete 

synaptphysin positivity and Ki67 is quite high 25% - 30%. 
The definitive histological examination, with immunohistochemical study of 

the tumour, confirmed the diagnosis of PXA., a review of the first anatomopa-
thological study confirmed the same diagnosis. The patient made a complete re-
covery, and he was asymptomatic 

 

 
Figure 6. Histologic findings HE ×10 Richly vascularized high-density tumor prolifera-
tion (a), HE ×10 some foci are specially arranged around an eosinophilic fibrillar center 
(b) Moderately atypical cells with HE ×40 mitoses ((c), (d)). 

3. Discussion 

A number of neoplastic meningeal lesions may radiologically mimic meningi-
oma and even show the dural tail sign characteristic of this neoplasia [3]. Pri-
mary meningeal gliomas (PMG) are a rare cause of extra-axial lesions in the 
central nervous system. PMGs may occur as a solitary mass or as diffuse menin-
geal involvement. The former subtype, solitary intracranial PMGs, is extremely 
rare with only 30 cases reported so far, excluding the present case. This is the 
fouth reported case of a primary meningeal extra-axial PXA [4]. The current 
case is compared with the 3 previously reported cases of primary meningeal 
PXAs in (Table 1). 

PXA accounts for about 1% of astrocytomas. It mainly arises in the outer parts 
of the cerebral cortex, and most often in the temporal lobe. The lesions are often 
localized, manifesting as solid or cystic masses, and can affect the pia mater. The 
clinical symptoms mainly consist of epilepsy. There have also been reports of 
cases of PXA in other regions, including the cerebellum [5] [6] spinal cord [7] 
tectorial area, meninges [8] and retina [9], and the third ventricle [10]. 
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Table 1. Summary of reported cases of solitary intracranial primary meningeal pleomorphic xanthoastrocytomas. 

 
Author, Year 

Age (Years)/ 
Sex) 

Site 
Extra-axial 
on Imaging 

Extra-axial 
on Surgery 

Pathology 
RAF 

Mutation 
Outcome 

1 
Usubalieva et al., 

2015 
56/F Left tentorial Yes NA 

Anaplastic 
PXA 

Negative 
Alive 37 months 

after surgery 

2 
Usubalieva et al., 

2015 
35/F Left frontal Yes NA 

Anaplastic 
PXA 

Positive 
Died 26 months 

after 
presentation 

3 
Dadhich et al., 

2019 
9/F Right tentorial Yes Yes PXA Positive 

Well 6 months 
from 

presentation, 
then lost to 
follow-up 

4 
Stitou. K, et al., 

2024 
28/M 

right 
parieto-occipital 

Yes Yes 
Anaplastic 

PXA 
Positive 

Alive 7 months 
after surgery 

F, female, M; male; NA, not available; PXA, Pleomorphic xanthoastrocytoma. 
 

The typical histopathological features of PXA include a prominent pleomor-
phism, with multinucleated giant cells, giant cells with atypical nuclei, and foa-
my tumor cells. In some cases, there can also be local epithelioid tumor cells, 
which need to be distinguished from epithelioid glioblastoma. Lymphocytes can 
scatter among the tumor cells and form an interstitial perivascular lymphoid 
sleeve, where acidophilic bodies can be found. The WHO defined PXA with a 
mitotic activity ≥ 5 mitoses/10 HPF as “anaplastic pleomorphic xanthoastrocy-
toma (APXA),” classifying it as WHO grade III. The location, morphology, and 
immunological markers of APXA are similar to those of PXA. Thus, the cut-off 
value for mitotic activity of ≥5 mitoses/10 HPF is key to their differentiation. 
[11]. 

Recently, the BRAFV600E mutation has been known as a common finding in 
certain CNS tumors, most commonly in PXAs (nearly 50% - 60%) [12]. Amongst 
CNS tumors, the presence of BRAFV600E may be helpful in distinguishing 
PXAs from diffusely infiltrating gliomas that always lack BRAFV600E mutation. 
Conversely, IDH1/2 mutations, which are frequently present in diffusely infil-
trating gliomas, rarely occur in PXAs [13]. Relatively few examples of adult 
PXAs have been studied for BRAF and IDH1/2 mutation status. Schindler et al 
[14] indicated that there may be age-related differences in the BRAFV600E mu-
tation status, based on the fact that 66% of PXAs (63% adult, 69% pediatric) 
showed this mutation, and 65% of anaplastic PXAs (38% adult, 100% pediatric) 
showed this mutation as well. Kepes JJ, Rubinstein LSchmidt et al. [15] also re-
ported that 50% (5/10) adult anaplastic PXAs demonstrated the BRAFV600E 
mutation. Similar to previous research, 41% of PXAs in our study demonstrated 
the BRAFV600E mutation, and 20% adult anaplastic PXAs demonstrated this 
mutation. Whereas, in our current series, all cases except one were negative for 
IDH1 mutation and all negative for IDH2 mutation. Yan et al. [13] has also 
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reported that one case of PXAs was positive for the IDH1 mutation. Identifica-
tion of BRAFV600E mutations in PXAs could be helpful in deciding the prop-
er therapy. Indeed, for these patients, the use of targeted therapies, such as 
vemurafenib, was discussed in previous case reports [16] [17]. This novel the-
rapeutic approach must be validated, and may ultimately represent a new op-
portunity for these patients and agents such as dabrafenib [18] and vemurafe-
nib [19] [20]. 

The extra-axial presentation of these tumors may provide a clue to the origin 
of PXAs. Kepes et al [21] originally postulated that PXAs could be derived from 
subpial astrocytes. An analogous hypothesis extrapolated to contemporary tu-
mor stem cell theory would implicate cortical radial glial or cortical or leptome-
ningeal pluripotent neural progenitor cells derived from radial glia or neural 
crest cells in the development of PXAs [2] [22] [23]. 

In the management of parenchymal PXAs, the extent of resection is strongly 
predictive of recurrence-free survival, [2] [21] and achieving gross total resection 
is considered ideal. No improvement in survival has been shown with adjuvant 
radiotherapy or chemotherapy, [24] but risk of recurrence is reduced [25] [26]. 
It is plausible that primary meningeal PXAs would respond similarly to these 
therapeutic modalities. 

In general, the prognosis of PXA is relatively favorable [21]-[27]. Postopera-
tive survival of up to 25 years has been reported[24]; however, up to 30% of 
PXAs can recur, and 10% to 20% an anaplastic transformation [2] [25] [28]. 

4. Conclusion 

Solitary extra-axial intracranial primary meningeal PXA is an extremely rare 
entity with only 4 reported cases in the literature including the present case. 
Primary meningeal PXA can manifest as an extra-axial mass lesion and may 
warrant inclusion in the differential diagnosis of extraaxial mass lesions. 
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