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A pediatric case of a recurrent intraventricular tumor with aggressive
clinicopathological behaviors

Nor Aizan Ab. llah Arrifin'?, Suryati Mohd Yusoff?, Kok Hoi TEH?3, Mayuko Moritsubo* Takuya Furuta*, Hajime
Miyata!

1) Department of Neuropathology, Research Institute for Brain and Blood Vessels, Akita Cerebrospinal and
Cardiovascular Center

2) Department of Pathology, General Hospital Kuala Lumpur, Malaysia

3) Department of Oncology, Women and Child Hospital Kuala Lumpur, Malaysia

4) Department of Pathology, Kurume University School of Medicine

Clinical summary

A 5-year-old Malay boy, adopted since birth, with no known perinatal or family histories, presented with seizures
and abnormal limb movement. Head MRI revealed obstructive hydrocephalus with a heterogeneously enhancing
mass in the third ventricle, showing iso intensity on T1-weighted and heterogeneous intensities on T2-weighted and
FLAIR images. A ventriculoperitoneal (VP) shunt was inserted, and he was doing well until age 10 when he
presented again with progressive headache and worsening hydrocephalus associated with enlargement of the mass
along the right lateral ventricular wall. Tumor resection with VP shunt replacement was performed, and the resection
specimen was histopathologically diagnosed as pilocytic astrocytoma, WHO Grade 1. Follow-up MRI at age 13
depicted a progressively growing tumor involving the lateral and fourth ventricles and a new mass in the
lumbosacral spinal canal, which was also resected. CSF examination at surgery was positive for tumor cells, and
the spinal tumor was histopathologically diagnosed as pilocytic astrocytoma, WHO Grade 1, suggestive of a drop
metastasis via CSF seeding. The tumor cells were immunoreactive for GFAP, vimentin, S100, and SOX10; and
negative for synaptophysin and IDH-1 R132H. No BRAF p.V600E mutation was detected by Sanger sequencing.
At age 14, the patient presented again with intermittent progressive headache, and MRI showed tumor regrowth
with progressive obstructive hydrocephalus and intraventricular hemorrhage. Partial resection of the ventricular
tumor was performed. He succumbed to his illness at age 15, 4 months after the last surgery. He received neither
chemotherapy nor radiotherapy during the entire clinical course of 10 years.

Histopathological and genetic findings of the tumor from the third surgery:

Sections from the intraventricular tumor showed multiple fragments of hemorrhagic tumor tissue displaying
biphasic appearances of compact and loose areas. The compact areas are composed of spindle- to stellate-shaped
cells, having fine elongated bipolar cytoplasmic processes and bland-looking nuclei. There were associated thick-
walled hyalinized blood vessels with neither Rosenthal fibers nor hyaline globules. The loose areas were composed
of oligodendroglia-like cells (OLCs) with a chicken-wire pattern capillary network with fresh and recent
hemorrhages. There were foci of microvascular proliferation and large areas of geographical necrosis.
Immunohistochemically, the tumor cells were positive for GFAP, olig2 (OLCs), MAP2, and ATRX; and negative
for EMA, CD34 class II, BRAF V600E, and H3K27M, with no p53 over-expression. Genetic analyses confirmed
no mutations in FGFRI (K544, K654), IDH1/2, TERT promoter, and H3F3A4 by Sanger sequencing, and negative
results for 1p/19q codeletion, PDGFRA amplification, EGFR amplification, PTEN loss, and CDKN2A homozygous
deletion by MLPA method. The BRAF fusion gene is yet to be examined. In addition, small hypercellular foci
scattered within the loose areas displayed hyperchromatic round nuclei and scant cytoplasms with mitotic figures,
showing a high Ki-67 labeling index (60%). Tumor cells in these areas were negative for GFAP, MAP2, olig2,
NeuN, CD3, CD20, and CD68.

Discussion:

We presented a pediatric case of a recurrent intraventricular tumor, initially diagnosed histopathologically as
pilocytic astrocytoma, WHO grade 1, but with aggressive clinical behavior. The latest tumor tissue showed features
of pilocytic astrocytoma with highly proliferative components. The diagnostic dilemmas of this case include 1)
histopathological diagnosis and grading and 2) pathological significance of highly proliferative components,
including its cell lineage.
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Two cases of diffuse hemispheric glioma, H3 G34-mutant
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