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ABSTRACT

Background: Pleomorphic xanthoastrocytoma (PXA) is a rare astrocytic tumor, accounting for <1% of astrocytic
tumors. Due to its rarity, etiology, natural history, and biologic behavior is not completely explained. We present a
case of malignant transformation of a PXA to glioblastoma in pregnant patient 6 month after tumor biopsy.

Case Description: A 28-year-old female patient was presented with a newly onset of headache, nausea, and right-
sided hemiparesis at 21* week of pregnancy. Magnetic resonance imaging (MRI) revealed cystic mass in the left
frontal region. Patient underwent biopsy to confirm pathohistological analysis; the tumor tissue corresponded
to an anaplastic PXA. Two weeks after initial biopsy, open surgery along with gross total tumor removal was
performed confirming pathohistological analysis. Six months later, after childbirth, and control MRI revealed
a recurrent tumor mass: the patient underwent surgical resection and the tumor tissue corresponded to a
glioblastoma. The patients were further treated with radiation and chemotherapy according to oncologist.

Conclusion: Distinguishing between PXA patients who have a good prognosis and those at risk for early
progression is very important for the PXA clinical management. Despite cellular pleomorphism, mitotic index and
the extent of resection are shown to be the main predictors for recurrence-free survival and overall survival rates.
The standard therapy management is not yet established. Our patient treatment was associated with a significant
ethical dilemma. Respecting patient’s wishes to deliver a baby, nor radio or chemo treatments were done. Further
studies are necessary to provide factors responsible for malignant transformation of PXA. In addition, in ethically
sensitive situation, such as tumor in pregnant patient, good communication, respecting patient’s wishes, and a
multidisciplinary teamwork is the key for better outcome.
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INTRODUCTION

Pleomorphic xantho-astrocytoma (PXA) is a rare cerebral neoplasm first described in 1979
and added to the World Health Organization (WHO) classification of central nervous system
neoplasms in 1993.1'"121 PX As, an astrocytic tumors originates from subpial astrocytes account
for <1% of astrocytic tumors.?*?! It typically presents in childhood or early adult life, with a
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peak incidence between 10 and 19 years of age.**?! Clinical
observations disclose common features of these neoplasms:
patients are usually below 30 years of age; the tumors are
located predominantly in the temporal and parietal regions,
often involves the overlying leptomeninges; they have cystic
appearance, and they are frequently superficially located.
Epileptic seizures are a typical initial symptom, followed
by slowly progressive, focal neurological deficits.®132
Due to its rarity, etiology, natural history, and biologic
behavior, are not completely explained. PXA has varied
histologic appearance. Due to the pleomorphism, it usually
histologically appears malignant, but the absence of the
mitosis and necrosis classify PXA as a Grade II neoplasm,
while PXA with anaplastic features is classified as WHO
Grade III neoplasm.® Two types of anaplastic PXA have
been described previously; primary anaplastic process,
in which malignant features are present, and secondary
anaplastic process, in which malignant transformation
occurs.™  Histological features characteristic for the
anaplastic PXA are mitosis, focal necrosis, and endothelial
proliferation.®® Furthermore, the histological features include
spindle-shaped cells, pleomorphic cell population with
hyperchromasia and multinucleated giant cells, lipid droplets
in tumor cells, eosinophilic granular bodies, and a dense
reticulin network.®*! The histological differential diagnosis
for the PXA includes glioblastoma, malignant fibrous
histiocytoma, fibroxanthoma, xanthosarcoma anaplastic
pilocytic astrocytoma, and ganglionic tumors.*® The surgical
removal of the neoplasm is the main therapeutic approach.
If the anaplastic PXA is confirmed, the adjuvant chemo or
radiotherapy can be useful, but the standard postoperative
adjuvant therapy has still not been established. The interesting
characteristic of this neoplasm is the relatively benign
clinical behavior despite the histological pleomorphism.
PXA without anaplastic features has a favorable prognosis
and is generally associated with a good outcome with 75—
80% overall survival rates and 15-30% recurrence rate after
5 years, following primary resection.>>!>1%181 According to
the literature, 6-9% of typical PXA cases undergo malignant
transformation into an anaplastic PXA.?*%1321 Malignant
transformation is possible evolution of PXA, but there are no
definite predictors of transformation. However, the higher
number of the mitosis and the higher proliferation index
seems to be related with increased probability of anaplastic
transformation.

Occurrence of malignant brain tumors, namely, gliomas,
diagnosed during pregnancy is quite rare, and there are
several cases describing treating management, along
with associated ethical dilemmas.'*!! There are no clear
guidelines on treatment of a pregnant patient with gliomas,
and the management strategy primarily depends only on
case reports and small series in the literature."*!) Hereby,
we present a case of pregnant patient diagnosed with PXA
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that malignantly transformed to glioblastoma after surgical
treatment and delivery of a child. Best to our knowledge,
there has been no cases of malignant transformation of PXA
to glioblastoma in pregnant patient.

CASE DESCRIPTION
History

A 28-year-old female patient was presented with a newly
onset of headache, nausea, and right-sided hemiparesis. No
other symptoms nor neurological deficits were presented.
The patient was 21 week pregnant. Patient had a history of
grand mal epilepsy attacks and was on antiepileptic therapy
since age of 12 till the age of 18; during that period, no
neuroradiological scanning was performed. At the admission,
carbamazepine therapy was prescribed by the neurologist.
Initial magnetic resonance imaging (MRI) revealed cystic
mass in the left frontal region; due to pregnancy intravenous
contrast was not applied [Figure 1].

Operations and treatment

Patient underwent small left frontal osteoplastic craniotomy,
evacuation of the cyst and the tumor biopsy under local
anesthesia. Surgery went without any complications. Patient
recovered uneventfully. Tissue samples acquired during the
surgical procedure underwent pathohistological analysis.
Since the pathohistological characteristics were challenging
to interpret, both domestic and respectable foreign
institutions were contacted and participated in analysis.
Three types of tumor cells were noted; the most remarkable
features are large polymorphic bizarre cells with large nuclei
and atypical mitotic figures, followed by cells with empty
vacuoles and small astrocytic like neoplastic cells in an
epithelioid pattern. Parts of tumor consisted some reticulin
network. A few pre-necrotic areas, collections of perivascular
lymphocytes and areas with a slightly larger glial spindle
cells were described. Microvascular proliferation was not
observed. The tumor was strongly positive for SMI31 and
32 and SMI113, beta catenin, mainly on cellular membrane,
as well as all neurofilament markers. Proliferation index was
positive in 3-5% of the small cells, while in large, bizarre cells
was around 30%. In addition, absence of the BRAF V600E
mutation was showed. According to the WHO classification
tumor tissue corresponded to an anaplastic PXA Grade III
[Figure 2].

The patient, her husband and family were informed about
diagnosis and treatment methods, including both chemo and
radiotherapy, as well as the risk and anticipated complications
that might happen during pregnancy. It was stated by the
patient and her husband that they would like to carry on with
the current pregnancy. New MRI was performed [Figure 3].
Two weeks after initial biopsy, open surgery along with gross
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Figure 2: Microphotography of a pathohistological section showing
histological and immunohistochemical features of a tumorous tissue
stained with (a) hematoxylin and eosin, original magnification of
%100, (b) GFAP, original magnification of x100, (c) CD34, original
magnification of x100, (d) proliferation index Ki67, original
magnification of x100. Tumor consisted out of large polymorphic
bizarre cells with large nuclei and atypical mitotic figures, cells
with empty vacuoles and small astrocytic like neoplastic cells in
an epithelioid pattern. A few pre-necrotic areas were described.
Proliferation index was positive in 3-5% of the small cells, while
in large, bizarre cells was around 30%. According to the WHO
classification tumor tissue corresponded to a pleomorphic
xanthoastrocytoma.

total tumor removal was performed. Surgery went without
complications and no neurological deficits were found
postoperatively. Tissue samples acquired during the surgical
procedure underwent pathohistological analysis revealing
the same diagnosis, PXA.

Six months later, after childbirth, control MRI revealed a
supratentorial recurrent tumor mass in left frontal region
with the cystic part in the superior frontal gyrus. After the
administration of intravenous contrast, the mass showed

Figure 3: Control brain MRI, after initial biopsy and conformation
on diagnosis; supratentorial recurrent tumor mass in the left
frontal region with the cystic part in the superior frontal gyrus was
revealed, presented on T2-weighted image on coronal (a) and axial
plain (b).

heterogeneous enhancement [Figure 4]. Patient underwent
frontoparietal osteoplastic re-craniotomy and the tumor
mass was completely removed. Surgery went without
complications. A control MRI revealed a satisfactory
finding, without any signs of ischemia, hemorrhage, or
residual tumor. Patient recovered uneventfully. Tissue
samples acquired during the surgical procedure underwent
pathohistological analysis. In the tumor tissue taken from
4 cm below the cortex, polymorphic atypical glial cells with
high mitotic activity and microvascular proliferation were
described. Tumor tissue from the paraventricular frontal
left area showed anaplastic astroglial cells with high mitotic
activity and proliferation index higher than 50%. According
to the WHO classification tumor tissue corresponded to a
glioblastoma WHO Grade IV [Figure 5].

An oncologist was consulted. According to protocol for
the treatment of primary glioma patient was referred to
fractionated external beam radiation therapy of the whole
brain (60 Gy) and temozolomide therapy. Furthermore,
chemotherapy was administered. Two months after
mentioned therapy, patient was further treated with
monochemotherapy (temozolomide).
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Postoperative course

A year later, control MRI revealed postoperative cavity with
pathological area of contrast accumulation in the posterior
part, neuroradiologically described as probably residue of
the tumor. No significant changes comparing to the previous
MRI were found. Same findings were described yet on
another control MRI after 6 months. Two year after initial
diagnosis was established, patient, according to her husband’s
claims, became disoriented and disturbed. She complained
on a headache in frontal region. No significant neurological
deficit was found. Computerized tomography scan showed
hypodense zones in both, left and right, frontal region and
in the left temporal region and narrowed lateral and third
ventricles. MRI revealed expansive neoplastic masses in the
right frontal region, left frontal region with rectal and orbital
gyri and pericallosal area affected and in the left temporal
region, along with necrotic zones [Figure 6]. Neurosurgical
treatment was no indicated. Antiedematous therapy

was prescribed, and further follow-up by oncologist was
recommended. Unfortunately, during oncological treatment,
patient died.

Figure 4: Control brain MRI, 6 months after initial diagnosis, after
childbirth revealed a supratentorial recurrent tumor mass in the
left frontal region with the cystic part in the superior frontal gyrus,
presented on T1-weighted image with contrast enhancement on
coronal (a) and axial plain (b).

DISCUSSION

Best to our knowledge, there has been no cases of malignant
transformation of PXA to glioblastoma in pregnant
patient in the literature. Several cases and small series
describe individual approach in treating pregnant patients
with glioma, but still, clear guidelines have not been
established.™!” In case like ours, when pregnant patient is
presented with brain tumor whose etiology and biology are
not completely understood, it is very challenging to decide
course of treatment. In addition, ethical aspects of pregnancy
should be taken into account.

Neurobiology = of PXA is  still  controversial.
Immunohistochemical studies support astrocytic and
neuronal differentiation of PXA and indicate that PXA is
probably a developmental neuroglial tumor with prominent
glioproliferative changes associated with focal cortical
dysplasia.’! Comparative genetic analysis of PXA and
invasive gliomas has demonstrated that the normal P53
alterations that occur within invasive gliomas are present
in <2% of PXAs; in addition, the typical chromosomal
and genetic aberrations associated with diffuse infiltrating
astrocytic and oligodendroglial gliomas are different from
PXAs.' These genetic differences likely contribute to
the favorable behavior of PXAs. Distinguishing between
patients with PXA who have a good prognosis and those at
risk for early progression is very important for the clinical
management of PXA. Recently, the significance of the mitotic
index, the presence of necrosis, and the extent of resection
were analyzed. It was found that the mitotic index and the
extent of resection were the main predictors for recurrence-
free survival and overall survival rates.' Since grading
scheme was previously proposed, several authors question
whether specific histological factors are reliable predictors
of future biological behavior." Various molecular genetic
changes are associated with PXA: the TP53 tumor suppressor
genes, CDKN2A, CDK4, MDM2, and EGFR genes are well
known to occur in diffuse infiltrating astrocytic glioma

Figure 5: Microphotography of a pathohistological section showing histological and immunohistochemical features of a tumorous tissue
stained with (a) hematoxylin and eosin, original magnification of x100, (b) synuclein, original magnification of X100, (c) proliferation index
Ki67, original magnification of x200. Tumor consisted out of atypical astroglial cells and high mitotic activity. Extensive microvascular
proliferation of individual blood vessels was described, as well as focal points of tumor necrosis. Ki67 proliferation index higher was than
50%. According to the WHO classification, it corresponded glioblastoma multiforme, WHO Grade IV.
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Figure 6: (a-f) Control MRI 2 years after initial diagnosis revealed expansive neoplastic masses in the right frontal region, left frontal region
with rectal and orbital gyri and pericallosal area affected and in left temporal region, along with necrotic zones.

including anaplastic astrocytoma and glioblastoma but are
not involved in the pathogenesis of PXA.!” These genetic
differences seem to be responsible for the distinct biological
behavior of PXA.!"*!

According to the literature, PXA WHO Grade II behaves
aggressively, recurring more frequently. During recurrence,
its malignant potential is greater. Progression from the
WHO Grade II to the WHO Grade IV has been previously
described, frequently subsequently, but sometimes directly
from Grade II to Grade IV.>*”?) The standard therapy
management is not yet established. Several studies showed
that surgery is the most important therapeutic approach
for the PXA.?% In addition, surgery is an option and
craniotomy can be safely performed during pregnancy,
particularly early trimester. If the patohistology confirm
the diagnosis of the anaplastic PXA, adjuvant radio or
chemotherapy may be useful, although their benefit is still
questionable. The administration of chemotherapy during
pregnancy is risky and can induce harmful effects on both the
mother and the fetus. The mother risk includes spontaneous
abortion and sterility, while fetal expected problems include
carcinogenesis, developmental delay, and potential congenital
anomalies. Alkylating agents, temozolomide, procarbazine
and vincristine, cross the placenta, therefore, fetal toxicity
can happen.

Due to very limited data and only few reported cases in the
literature, we used the best available medical evidence to treat
this patient. The multidisciplinary team which included the
neurosurgeon, oncologist, and obstetrician discussed with

the family all the risks and benefits of the pregnancy, the
natural history of the disease and the possible outcome as well
as the available treatment options. Following the course of
pregnancy and knowing the patient and husband wishes, the
risk of pregnancy versus benefits was fully explained. It was
decided to fully support the mother during her pregnancy.
Unfortunately, only 6 months after childbirth, MRI revealed
recurrent tumor, and pathohistological diagnosis confirmed
glioblastoma. Therefore, another gross total resection was
performed, and oncologic treatment was administrated
including both radio and chemo adjuvant therapy followed
by monochemotherapy treatment with temozolomide, like
presented in the literature.>>57:>17]

CONCLUSION

The rarity of PXA demands neuropathologic experience
to find the correct diagnosis, since misinterpretation might
cause harmful therapeutically decisions. A close follow-up
is needed in order to detect any recurrence with malignant
transformation. Furthermore, PXA probably originates in
genetic changes which lead to its unpredictable biological
behavior. Further molecular studies are necessary in order
to elucidate the malignant transformation cascade in PXAs
and eventually allow for genetic testing of these tumors
after initial resection to provide insight on prognosis and
need for adjuvant therapy. PXA diagnosis in pregnancy
is a medical and ethical dilemma and generally carries
a variable prognosis due to tumor pleomorphism. The
multidisciplinary approach and frequent family counseling
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are important factors for managing patient and potentially
successful treatment outcome.
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