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Astroblastoma is an uncommon neuroepithelial primary tumor of the brain which is of uncertain ori-
gin. We present a case of high-grade astroblastoma in an 18-year-old female with a severe headache,
loss of appetite, vomiting and generalized weakness. The patient had undergone a right frontoparietal
craniotomy. Large subfalcine meningioma was excised. The lesion was suspected to be a meningioma.
Primary radiological investigation revealed a 6.8 cm × 5.8 cm × 5.4 cm lesion. Although the radiological
and intraoperative findings were of an extra-axial tumor, the histology and immunophenotype was of an
astroblastoma. The patient was treated with cyclophosphamide, cisplatin and etoposide chemotherapy
regimen. The patient was later treated with bi-weekly bevacizumab. The patient had improved symp-
tomatically post-chemotherapy. However, there was no significant difference in lesion size. The patient
died after 2 weeks. The prognosis of patients with astroblastoma is extremely poor as observed in our
case.
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Astroblastoma is an uncommon neuroepithelial primary tumor of the brain which is of uncertain origin. Astrob-
lastoma is commonly observed in the cerebral hemisphere of children and young adults. As per current evidence,
the incidence of astroblastoma ranges between 0.45 and 2.8 percent among all neuroglial tumors [1]. The diagnosis
of astroblastoma is challenging as it is rarely encountered in clinical practice. The histopathologic and radiological
appearances often resemble other glial neoplasms [1]. Astroblastomas are solid, peripheral and large brain tumors.
Common clinical symptoms include a headache, vomiting, nausea, seizures and decay in consciousness levels [2].
Although astroblastomas are considered as pediatric tumors, there are several cases observed in young adults as
well as older patients. The tumor is commonly observed in the frontoparietal hemispheres. Some of the other
locations include the cerebellum, brainstem, intraventricular and hypothalamus. Astroblastomas are uncommon
tumors of the central nervous system, wherein their classification, diagnosis, histogenesis and management are
still disputed [3]. The World Health Organization (WHO) had previously not classified astroblastoma due to the
absence of sufficient clinicopathological data. However, the most recent update labels astroblastoma as a high-grade
(Grade 4) neuroepithelial tumor with unknown origin [3]. Radical surgical resection can be considered as the
treatment of choice in such cases. In the case of high-grade lesions, radiotherapy may play a key adjuvant role. The
role of chemotherapy for astroblastoma remains unclear [4]. We present a case of high-grade astroblastoma in an
18-year-old female.

Case report
An 18-year-old female patient reports to the clinic with a severe headache, loss of appetite, vomiting and generalized
weakness for 15 days. The patient had undergone a right frontoparietal craniotomy. Large subfalcine meningioma
was excised. The lesion was suspected to be a meningioma. A histopathological correlation was awaited.

A follow-up magnetic resonance imaging (MRI) was carried out after 5 months. Noncontrast MRI of the
brain was performed with 5-mm-thick T1W, T2W, fluid-attenuated inversion recovery (FLAIR), 5-mm-thick
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Figure 1. Radiological findings. (A) A large, well-defined, irregular and heterogeneously enhancing mass lesion involving the cortical
and subcortical region was observed. The lesion was 6.8 cm × 5.8 cm × 5.4 cm in size. (B) A marked perilesional white matter edema in
the left frontal region and the left frontotemporal region was observed. (C) It appears hyperintensive on T2W and FLAIR images.

T2W coronal images and 5-mm-thick T1W sagittal images. MRI contrast was performed. MR spectroscopy and
perfusion was also performed.

As per the radiological findings, a large, well-defined, irregular and heterogeneously enhancing mass lesion involv-
ing the cortical and subcortical region was observed (Figure 1A). The lesion extended from the left frontoparietal
region with a few petechial hemorrhages within the contrast-enhancing areas. The lesion appeared hypointense
to gray matter on T1, hyperintense on T2W and FLAIR images (Figure 1B & C). On T1C contrast images, the
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lesion appeared to have heterogeneous contrast enhancement. A cystic area measuring 19 × 15 mm was observed
adjacent to the lesion.

The lesion was 6.8 cm × 5.8 cm × 5.4 cm in size (Figure 1A). A marked perilesional white matter edema in the
left frontal region and the left frontotemporal region was observed. It appears hyperintensive on T2W and FLAIR
images and shows restricted water motion of diffusion-weighted (DW) images. It has marked signal intensity on
ADC images which favors vasogenic edema. A hyperenhancing well-defined lesion measuring 15 × 12 mm was
also observed in the right centrum semiovale.

The gradient echo images show that there are a few petechial hemorrhages within the contrast-enhancing areas.
Bordering these petechial hemorrhages are areas of solid tissue that demonstrate relatively restricted diffusivity
compared with the normal white matter.

The moderate mass effect was observed over the left lateral ventricle and a midline shift of 23 mm was noted.
MR perfusion-derived relative cerebral blood volume (rCBV) maps demonstrate heterogeneous perfusion ab-

normalities. The solid contrast enhancing tissue shows relatively higher normalized rCBV ratios in comparison
with white matter, while the nonenhancing T2 hyperintense tissue and other areas demonstrate relatively lower
normalized rCBV ratios. The maximum normalized rCBV ratio calculated by placing multiple regions of interest
measure up to 1.52.

There was a marked increase in the choline:creatinine (Cho/Cr) and choline:N-acetyl aspartate (Cho/NAA)
ratios while a marked decrease in Cho/Cr and Cho/NAA ratio was observed. Abnormal metabolites were observed
in the bed that include lipids and lactate. In addition, a small dural-based hyperenhnaicng lesion measuring 6 mm
in the right inferior frontal region was observed. It resembled small meningioma. Rest of the ventricles and basal
cisterns appear normal. Rest of the cerebral sulci are unremarkable. Visualized major intracranial arteries at the
skull base show normal flow voids.

On immunohistochemistry, the tumor showed focal weak positivity for glial fibrillary acidic protein. Occasional
tumor cells showed positivity for epithelial membrane antigen. However, the tumor was negative for neuronal
nuclei (NeuN), Synaptophysin, Mic-2 and p53 protein. The MIB-1 labeling index was approximately 15–20% in
the focal highest proliferating areas. The overall features were clearly indicative of high-grade astroblastoma.

Although the radiological and intraoperative findings were of an extra-axial tumor, the histology and im-
munophenotype was of an astroblastoma, which in all probability arose in an extremely superficial location with
dural involvement.

Based on the opinion of our multidisciplinary team that included a neurosurgeon, the patient’s lesion was
considered inoperable. In order to avoid any permanent disability, the lesion was not surgically resected. The
patient was closely monitored throughout the chemotherapy regimen. Surgical resection was kept as an option
post-chemotherapy.

Treatment
The patient was treated with cyclophosphamide + cisplatin + etoposide regimen. The patient was later treated with
bi-weekly bevacizumab. There is no standard chemotherapy protocol for patients presenting with astroblastoma.

Follow-up MRI post-chemotherapy
A follow-up MRI was performed to evaluate disease progression post-chemotherapy. The radiological findings were
as follows: a large well-defined irregular shaped altered signal intensity lesion is noted in the left frontoparietal and
left capsule-ganglionic region showed a mild increase in bulk as compared with the previous scan. The lesion was
7.5 cm × 5.5 cm × 5.19 cm in size (Figure 2A). Small mass lesion in the right centrum semiovale was observed as
in the previous scan (Figure 2B & C). A marked perilesional white matter edema in the left frontal region and the
left frontotemporal region was observed. The moderate mass effect was observed over the left lateral ventricle and
a midline shift of 21 mm was noted. There was a marked increase in the Cho/Cr and Cho/NAA ratios.

The patient had improved symptomatically post-chemotherapy. However, there was no significant difference in
the lesion size. The patient died after 2 weeks.

Discussion
Astroblastoma is an extremely uncommon glial tumor that is predominantly observed in the cerebral hemispheres
of young adults. The histogenesis of astroblastoma to date remains to be debated. It is difficult to determine the
number of astroblastoma cases reported in the literature. However, it is estimated that astroblastoma accounts for
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Figure 2. Radiological findings. (A) A large well-defined irregularly shaped altered signal intensity lesion is noted in the left
frontoparietal and the left capsule-ganglionic region showed a mild increase in bulk as compared with the previous scan. The lesion was
7.5 cm × 5.5 cm × 5.19 cm in size. (B; C) Small mass lesion in the right centrum semiovale was observed as in the previous scan.

approximately 0.45–2.8% of all neurological tumors [5]. Astroblastoma remains an uncommon clinical entity with
an unknown cellular origin. Variable clinical outcomes in patients with astroblastoma make it a highly debatable
concept. The term ‘astroblastoma’ was used by Bailey and Cushing as a different type of glioma in 1924. They
categorized the entity as an exclusive form of astrocytic glioma [6].

The term ‘astroblastoma’ is confusing since the tumor is neither astrocytic nor is it ‘blastic’. The tumor cells
of astroblastoma were found to be an intermediate between astrocytes and ependymal cells as per an electron
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microscopy. Astroblastoma is believed to have originated from the astroblast which is an intermediate between
glioblasts and astrocytes [7].

Astroblastomas can occur at any age. However, based on bimodal age distribution, astroblastomas are common
or at peak during infancy (5–10 years) and in young adults (21 and 30 years). Females are commonly diagnosed
with astroblastoma with the male-to-female ratio reported at 1:11 [8].

As per our knowledge and current literature, astroblastoma is predominantly observed in the cerebral hemispheres.
However, other locations could include the corpus callosum, pineal gland, cerebellum and the brain stem [9]. The
cardinal symptoms of astroblastoma include headache and neurological defects as observed in our case [9].

The typical radiological appearance of astroblastoma represent FLAIR images, heterogeneous hyperintense signal
on T2-weighted sequences (T2WS), and hypointense to isointense on T1-weighted sequences (T1WS), as observed
in our case [10]. Typical appearances also include heterogeneous enhancement on contrast-based T1WS images as
seen in our case [10].

There is no standard treatment for astroblastoma due to its rarity and difficulty in early-stage clinical diagnosis.
However, surgery continues to remain the primary management approach for this condition. In the case of low-
grade lesions, complete resection may be curative. In the case of high-grade astroblastomas, patients have a poor
prognosis due to the invasion of local brain regions, high recurrence rates and rapid progression. In such cases,
aggressive treatment and continuous follow-up are mandated. In our case, a high-grade astroblastoma was confirmed
on histopathology, while surgical resection was avoided as per the neurosurgeon’s recommendations. The presence
and extent of peritumoral T2 hyperintensity or peritumoral edema on MRI can be considered as a feature for
predictive recurrence of the tumor [11].

Radiation therapy (RT) has evolved as a mainstay treatment for low-grade tumors. In a recent study, patients
who did not receive RT had a poor survival compared with those who received RT. Although the results of the study
were not statistically significant, RT was found to be clinically beneficial for patients with high-grade astroblastoma.
Recurrence in astroblastoma is mainly local; however, distant CNS metastasis has also been observed. Appropriate
radiation field for astroblastoma remains unclear and needs further investigation [12].

As per the NCCN Clinical Practice Guidelines in Oncology for central nervous system cancers, cisplatin + etopo-
side + cyclophosphamide can be used as an effective systemic treatment approach for patients with brain tumors [13].
As per a recent meta-analysis, the combination of chemotherapy along with bevacizumab was attributed with
progression-free survival and object response rate. However, there was no significant impact or prolongation in
overall survival [14]. Thus, in our case the patient was treated with bi-weekly bevacizumab.

The prognosis of astroblastoma can be predicted by the extent of resection and histology findings. The prognosis
of low-grade astroblastoma is similar to that of low-grade gliomas. The prognosis of high-grade astroblastoma is
similar to that of anaplastic astrocytomas considering the rate of progression and recurrence [15]. Unusual cases such
as anaplastic astroblastoma and astroblastoma with bone invasion have also been reported in the literature [16,17].

In one of the most interesting cases, long-term remission was observed in a 50-year old Caucasian female with
astroblastoma. The patient was treated with palliative intent. The patient was treated with procarbazine/lomustine
(CCNU)/vincristine (PCV) course. Chemotherapy was attributed with a complete radiological response. The
patient was free of disease 7 years after surgery and 6 years after chemotherapy. Although there is no standard
treatment regimen for such patients, chemotherapy proved to improve survival [18].

In one of the largest patient series for astroblastoma (n = 239), researchers assessed key prognostic factors.
Treatment, supratentorial location and older age were poor prognostic factors for astroblastoma patients prior to
1990 [19]. It was also thought that patients with cerebellar tumors had a better prognosis by having early signs of
increased intracranial pressure. This helped in faster diagnosis and effectively timely treatment as compared with
those with supratentorial tumors. They also indicated that patients diagnosed after 1990 had better prognosis
due to advances in diagnostic and therapeutic approaches such as MRI [19]. Molecular classification of central
nervous system tumors have also been helpful in differentiating different tumor entities. For example, the CNS
HGNET-MN1 was found to closely represent astroblastoma [20]. Further molecular sequencing analysis can help
differentiate and better understand the molecular characteristics of astroblastoma.

Conclusion
Astroblastoma is an extremely rare primary brain tumor with several diagnostic and therapeutic challenges. Due to
the low incidence of the disease, examining tumor characteristics and developing effective treatment regimens is
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a major challenge. Astroblastoma has an unpredictable biological course with an increased risk of recurrence and
rapid progression.

Future perspective
Astroblastoma is an uncommon brain tumor with no standard line of treatment. Although patients with low-
grade astroblastoma can be surgically resected, chemotherapy is an ideal treatment approach in cases of high-grade
astroblastoma. Case reports like these help disseminate knowledge on uncommon tumors like astroblastoma with
insights on diagnostic and treatment challenges. Although case reports are considered at the lowest in the evidence
hierarchy, they would help researchers conduct large clinical studies in the future. These studies may help understand
key histopathological features and treatment options for astroblastoma.

Summary points

• Astroblastoma is characterized with unpredictable clinical behavior with limited information on its management.

• Gross total resection has been associated with increased survival. However, the role of adjuvant radiation or
chemotherapy remains controversial.

• Treatment for astroblastoma should be considered with a curative intent since many patients become long-term
survivors.

• Patients with high-grade tumors are most likely to receive radiation and/or chemotherapy.

• Large clinical studies need to be carried out with a comprehensive pathologic review. It would help determine
the association between prognosis and histopathological features.

• Adjuvant chemotherapy in astroblastoma is not supported to date.

• Patients with high-grade tumors who do not receive adjuvant radiation are expected to have poor prognosis.

• The role of chemotherapy or radiation after surgical resection needs further investigation.
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18. Bergkåsa M, Sundstrøm S, Gulati S, Torp SH. Astroblastoma – a case report of a rare neuroepithelial tumor with complete remission
after chemotherapy. Clin. Neuropathol. 30(6), 301–306 (2011).

19. Ahmed KA, Allen PK, Mahajan A, Brown PD, Ghia AJ. Astroblastomas: a Surveillance, Epidemiology, and End Results (SEER)-based
patterns of care analysis. World Neurosurg. 82(1–2), e291–e297 (2014).

20. Sturm D, Orr BA, Toprak UH et al. New brain tumor entities emerge from molecular classification of CNS-PNETs. Cell 164(5),
1060–1072 (2016).

• It is one of the very few research papers on molecular classification of rare brain tumors. Considering that the future of cancer
treatment would be based on molecular genetics or precision medicine, this paper is of significant importance. It helped us
understand how classification of brain tumors may help define new treatment modalities.

future science group 10.2217/cns-2018-0012





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


