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74F admitted to OSH with possible amphetamine overdose and was found to have a brain lesion

T1 +C
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IDH1 p.R132H ATRX p53



EGFR (7p11.2) FISH Analysis Final Report

AMPLIFICATION of EGFR (7p11.2) with five copies of chromosome 7 centromere in 45% of cells.

PTEN (10q23.32) FISH Analysis Final Report

     ABNORMAL and consistent with monosomy 10 in 54% of cells.

Fluorescent In Situ Hybridization (EGFR, PTEN):



Brain, right parietal lesion, stereotactic biopsy:

 Glioblastoma, IDH-wildtype
 CNS WHO grade 4

IDH1 (IHC):  Negative for p.R132H mutant protein expression
EGFR/Ch7 (FISH):  POSITIVE for EGFR amplification; POSITIVE for Ch7 gain (45%)
PTEN/Ch10 (FISH):  Negative for PTEN deletion; POSITIVE for Ch10 monosomy (54%)
MGMT (methyl-PCR):  POSITIVE for promoter hypermethylation





Post-operative MRI – contrast-
enhancing area not sampled
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T1 +C

T1 +C

61M who presented with 3-month history of hot flashes, speech difficulties, and forgetfulness

T2 FLAIR
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61M who presented with 3-month history of hot flashes, speech difficulties, and forgetfulness

T2 FLAIR

1 month later
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Ki67
up to 14%

p53

Mitoses – up to 4 per 10 HPF



Copy Number Variations

     CDK4    Amplification 12q14.1
EGFR Amplification 7p11.2

     MDM4    Amplification 1q32.1
     

Somatic Mutations

     EGFR    p.R108K            (pathogenic)
TERT c.-124C>T (pathogenic)

Next-Generation Sequencing Panel:



Brain, left temporal lobe, awake craniotomy with resection:

 Glioblastoma, IDH-wildtype
 CNS WHO grade 4

IDH1/2 (NGS):  Negative for mutations
TERT (NGS):  POSITIVE for c.-124C>T mutation
EGFR (NGS):  POSITIVE for amplification and p.R108K mutation
CDK4 (NGS):  Positive for amplification
MDM4 (NGS):  Positive for amplification 





59F who presented with altered mental status over the past few days

T1 +C

T1

T2 FLAIR

T2









Oligodendroglioma-like region



IDH1 p.R132H

Oligodendroglioma-like region
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Marked slides 
→ FISH for 1p/19q & CDKN2A



Astrocytic Morphology Area

POSITIVE for homozygous deletion of the CDKN2A (9p21) locus

     NEGATIVE for 1p36 deletion

     NEGATIVE for 19q13 deletion

Oligo-like Morphology Area

     NEGATIVE for homozygous deletion of the CDKN2A (9p21 locus)

     NEGATIVE for 1p36 deletion

     NEGATIVE for 19q13 deletion 

Fluorescent In Situ Hybridization (CDKN2A, 1p/19q):



Brain, right frontotemporal tumor, craniotomy with resection:

 Astrocytoma, IDH-mutant
 CNS WHO grade 4

IDH1 (IHC):  POSITIVE for p.R132H mutant protein expression
ATRX (IHC):  LOSS of nuclear expression, regional
CDKN2A (FISH):  POSITIVE for homozygous deletion, regional
1p/19q (FISH):  Negative for codeletion





29M with diplopia found to have thalamic mass

T1 +CT1T2 FLAIR T2
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Copy Number Variations

CDKN2A Homozygous deletion
CDKN2B Homozygous deletion 
NF1 Homozygous deletion

     

Somatic Mutations

     SETD2      p.E1478* 21%   (pathogenic)
     SETD2      p.L1804S 25%   (likely pathogenic)

ATRX c.595-2A>G 50%   (likely pathogenic)
     

Next-Generation Sequencing Panel:



DNA Methylation-Based Tumor Classification:



Brain, thalamic tumor, stereotactic biopsy:

 High-grade astrocytoma with piloid features (see comment)

Diagnosis comment:
The biopsy show an infiltrating astrocytoma with scattered mitotic figures and a high Ki67 
labeling index (10-15%), morphologically consistent with a high-grade astrocytoma.  NGS reveals 
a mutation in ATRX and homozygous deletions in CDKN2A/B and NF1.  Methylation profiling 
reveals consensus match to High-grade astrocytoma with piloid features (HGAP) with a high 
confidence score.  HGAP is a new tumor type in the 2021 WHO classification system with limited 
data available.  A definitive WHO grade has not been established, although current data suggest a 
clinical behavior roughly corresponding to CNS WHO grade 3. 













Meningioma, CNS WHO grade 1-3

Recurrence risk:     7-25%

WHO grade 1
Meningothelial
Fibrous (fibroblastic)
Transitional (mixed)
Psammomatous
Angiomatous
Secretory
Lymphoplasmacyte-rich
Metaplastic
Rhabdoid (?)

WHO grade 2
Chordoid
Clear cell

Atypical meningioma
Brain invasion
          (or)

≥2.5mitosis/mm2

        (or)

At least 3 of the following:
     increased cellularity
     small cells with high N:C
     prominent nucleoli
     sheeting
     spontaneous necrosis

WHO grade 3
Papillary (?)
Rhabdoid (?)

Anaplastic meningioma
Overtly malignant (resembling 
carcinoma, melanoma, high-
grade sarcoma)
          (and/or)

≥12.5mitosis/mm2

          (and/or)

Molecular features:
     TERTp mutation
     CDKN2A/B loss

29-52% 50-94%



Additional proposed gliomas supported by tumor methylation profiling since WHO CNS 2021 publication:
 High-grade glioma with pleomorphic and pseudopapillary features (HPAP) 
 Neuroepithelial tumor with PATZ1 fusion
 Glial tumor with BCOR fusion 
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