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Grading considerations for Meningeal Solitary Fibrous 

Tumor/Hemangiopericytoma (SFT/HPC) 
STC and HPC unified (WHO 2016 CNS) are classified by a 3-tier system based on 

histopathologic phenotype and mitotic count. Malignancy in STF soft-tissue is 

determined by >4 mitoses/10HPFs (WHO 2013)  

139 patients (63F, 76M; mean age 53y range 20-87), local recurrence (n=37), distant 

metastasis (n=1). 

STAT6 immunostain showed nuclear expression. In 133 (of 139). 

Was recorded histopathologic phenotype (STF X HPC X intermediate), mitotic 

count/10 HPFs and necrosis.  

Based on these features: grade 1, 2 or 3 WHO CNS 2016 or; Soft Tissue tumors 2013: 

SFT or malignant SFT. 

Histopathologic phenotype was SFT (n=56), HPC (n=27) or intermediate (n=56). 

Mitotic count median was 2 with interquartile range (min-max) 1,6 (0-45). Necrosis 

was present in 17 cases (12%). 

Recurrence-free and overall survival at 10 years were respectively 73% (95% CI:65-82) 

and 65% (95% CI:52-77). 

                                                Conclusion 

SFT/HPC has high frequency of recurrence and tendency to metastasize. Grading is 

significantly associated with recurrence-free but not overall survival. In both grading 

schemes, SFT/HPC can be stratified into 2 grades; the additional WHO CNS grade not 

appearing to be of prognostic significance. The importance of necrosis as a grading 

criteria needs to be further explored.   

Karen Fritchie Mayo Clinic; Fausto Rodrigues Johns Hopkins; Arie Perry UCSF. 

 

 

 



Mutational Landscape and Risk of Tumor Recurrence in Meningioma 

Meningioma carries a substantial risk of local recurrence. Although somatic 

mutational profiles of meningioma have been described their clinical implications are 

not well characterized. We hypothesized that meningiomas with unique mutational 

profiles could be used to better stratify patient management. 

Tumor samples (n=139) using next-generation sequencing methodology (NGS) and a 

custom capture probe library for 36 genes. 

Results: The most common variants were in NF2 were associated with chromosome 

22 loss.  

Conclusion: 

The presence of NF2 mutations in meningioma patients is strongly associated with 

decreased RFS (recurrence-free survival). 

Along with the WHO grade, mitotic index, methylation and copy number profiles, the 

NF2 mutation status could be used to better stratify the risk for tumor recurrence and 

potentially guide patient management. 

Adriana Olar, MD Medical University of South Carolina; Erik Sulman, MD MD Anderson 

Cancer Center UT Graduate School of Biomedical Science 

 

Alternative lengthening of telomeres (ALT), ATRX loss and H3 p.K27M 

mutations in Anaplastic Pilocytic Astrocytoma 

• Pilocytic astrocytomas (PA) WHO II: children & young adults; excelent 

outcomes after surgical resection 

• Anaplastic Pilocytric Astrocytoma: 

34 patients (23M, 11F) mean age 33y (range 3-75). Cerebellum/posterior fossa most 

common (n=21); supratentorial hemispheric (n=5); tectum/pineal (n=2); spinal cord 

(n=2) 

NF1 Status in 8 (24%); ALT in 20 (70%); ATRX loss in 19 (61%), mostly in association (24 

of 27,89%); H3 p.K27M in 5 of 30 (17%) 

CONCLUSIONS 

1) ALT and ATRX loss frequent in anaplastic PA; 2) small suset of anaplastic PA 

have H3 p.&27M mutations; 3) Anaplastic PA is a distinct neoplasm (combined 

alterations of PA and diffuse gliomas) 

Fausto Rodriguez and Maria Adelita Vizcaino Villalobos Johns Hopkins University; 

Caterina Giannini Mayo Clinic 

 



 

The Genetic Landscape of Gliomas Arising After Therapeutic Radiation for 

Childhood Cancer 

Radiation therapy can be curative for pediatric cancers, but secondary malignancy is a 

known complication. The genetic alterations underlying secondary gliomas remain 

poorly characterized. 

11 gliomas arising after radiation treatment for childhood cancer (between 2008-

2017). Reviewed and studied by capture-based next-generation sequencing (NGS) to 

assess approximately 500 cancer associated genes for mutations, structural variants, 

and copy number alterations. 

Results: The most common primary malignancies - Medulloblastoma (n=4), leukemia 

(n=2), and germinoma (n=2). 

The average interval to glioma diagnosis was 15 y (range 4–40 years): including GBM 

(n=5), AA (n=4), PXA (n=1). All nine high-grade astrocytomas had markedly aneuploid 

genomes with several chromosomes per tumor demonstrating numerous segmental 

gains and losses consistent with “chromothripsis”. Additional changes in the nine 

tumors included TP53 mutation (n=6), PDGFRA amplification and/or mutation (n=6), 

CDKN2A/B homozygous deletion (n=4), and CDK4 amplification (n=3). None of the 11 

tumors had IDH1, IDH2, H3F3A, HIST1H3B, or TERT promoter mutations. 

Conclusion: majority of gliomas after radiation are AA or GBM, genetically differ, in 

part, from their spontaneous counterpart. They have marked aneuploidy, likely arising 

from the chromosomal breaks induced by gamma-irradiation. Furthermore, TP53, 

PDGFRA, CDKN2A, CDK4, and BRAF alterations are common. These findings identify a 

genetic signature of radiation-associated gliomas that is distinct from their 

spontaneous counterparts and suggest that different therapeutic strategies may be 

required for these secondary malignancies. 

Giselle Lopez, Tarik Tihan, Arie Perry, David Solomon; University of Ca-SF 

 

 

 

 

 

 

 



Capture-based 1.200 gene next-generation sequencing (NGS) panel as a 

comprehensive tool for classifying gliomas according to the 2016 WHO 

system and for characterizing outlier cases 

Retrospective review 51 glial tumor samples using Oncoplus plattform. 

NGS data allowed a reliable classification:  Oligodendrogliomas (1p/19q co-deletion, 

IDH mutation, TERT promoter mutation);  K27M mutant midline gliomas; 

Astrocytomas (GII & GIII) and GBM broken into 3 categories: 1) IDH mutant cases, 2) 

IDH wild-type astrocytomas and GBM with TERT promoter mutation and at least one 

of: combined chr. 7 gain and chr. 10 loss, EGFR mutation/amplification, or CDKN2A 

loss. 77% of IDH wild-type tumors into this category. Astrocytomas IDH wild-type with 

aggressive growth may represent IDH wild-type GBM diagnosed early. 3) remaining 

IDH wild-type tumors, without the above molecular alterations, were a diverse group 

with heterogeneous biology. 

CONCLUSIONS 

The large NGS panel provides all information for the 2016 WHO system in a single 

assay. 

Megan Parilla, John Collins, Sabah Kadri, Sushant Patil, University of Chicago 

 

In Situ Hybridization Confirms Overexpression of Novel Potential 

Therapeutic Target (Hsa-miR-21) In High Grade Gliomas 

Hsa-mir-21 is the most frequently overexpressed microRNA in GBM and many other 

human cancers. We showed previous that high miR-21 expression is associated with 

high proliferation, low apoptosis, high invasion and metastatic potential of multiple 

cancer cells and promotes oncogenesis.  

24 cases high-grade, 14 cases low-grade and 14 autopsy cases brain cortex without 

gross pathological changes into a TMA. In situ hybridization performed on Xmatrx 

automated system. The H&E quality and in situ hybridization results were 

independently reviewed by two pathologists.  

Results: miR-21 shows variable weak hybridization (cytoplasmic and nuclear) in 

normal human organ tissue. In our high grade glioma cohort, 60% of gliomas show 

intense nuclear staining in more than 90% of tumor cells and the remaining 40% show 

moderate to intense nuclear stain in at least 50% tumor cells. In contrast, miR-21 

shows variable hybridization pattern in low grade gliomas and normal brain tissue.  

Conclusion: we confirmed the overexpression of miR-21 by in situ hybridization in FFPE 

high grade glioma tissue. Our study also provided experimental evidence of the 

importance of miR-21 expression pattern during gliomagenesis. miR-21 can serve as 

potential actionable target in the therapy of high grade gliomas. Jinjun Cheng et al 



Implementation of the 2016 WHO Classification for Infiltrating Glioma 

Mutations in ATRX and TP53 are largely mutually exclusive with 1p19q codeletion in 

the context of mutant IDH, and are useful in screening patients for further molecular 

studies. 

159 cases submitted for 1p19q FISH testing since this time. Pathology reports were 

reviewed for histologic diagnoses, IDH R132H, ATRX, and P53 immunohistochemistry. 

Slides were reviewed for cases with unclear results and further testing ordered for a 

subset of cases. Histologic diagnoses were reclassified per 2016 criteria, incorporating 

molecular test results. 

Results: retention of ATRX nuclear expression (indicating wild type ATRX), in patients 

with IDH mutation, is highly sensitive and specific for 1p19q codeletion. However the 

ATRX immunohistochemical test can be challenging to interpret and there have been 

a small number of discordant results.  

Conclusion: ATRX immunohistochemistry is a useful predictive test for 1p19q 

codeletional status, but should be interpreted in the context of histology and clinical 

features. Discordant results can arise both from technical issues of the test and the 

underlying biology of the tumor. With molecular testing, the majority of tumors with 

mixed histology were re-classified as astrocytic. 

Adrian Levine, Stephen Yip; University of British Columbia 

 

MGMT Promoter Methylation Status in Glioblastoma: A single 

Institutional Experience. 
O6-methylguanine-DNA methyltransferase promoter methylation (mMGMT) in 
Glioblastoma (GB) is a predictive indicator of better survival and responsive to 
temozolomide (TMZ). Clinically, TMZ is used for all patients with good performance 
status irrespective of mMGMT due to observed benefit in some patients with 
unmethylated tumors. 
158 GBM, 85 males and 73 females mean age of 61y. 
Conclusion: 
In our cohort, cases with MGMT-M tumors showed comparable OS (overall survival) 
for the ST (subtotal resection) and GT (gross total resection) groups. TMZ had little 
effect on OS in ST patients when the tumor was MGMT-UM (Figures 1 & 2). This group 
may benefit from de-escalation of therapy with TMZ to avoid side effects. Most 
patients that benefited from TMZ despite MGMT-UM tumors belonged to the GT group 
(data not shown). Our next step is to review the H&E slides to evaluate whether the 
percent of tumor cells in the tissue submitted for mMGMT testing has an impact on 
cut-off determination in relation to clinical outcome. 

       Abdullah Almuqate et al 

 

 



Genomic profiling of primary brain tumors: the UC San Diego 

Experience 

280 primary brian tumor specimens (September 2013-July 2017) genomic profiling 

with NSG using either a 47 gene panel or a 397 gene panel and genome-wide 

microarray. 

GBM (40%), astrocytomas (16%), meningiomas (11%) and oligodendrogliomas (9%), 

small numbers of ependymomas, PA and schwannomas. 

The most commonly mutated genes were: 

TP53 (39,4%), IDH1 (31,3%), PTEN (14,6%), PIK3CA (9,1%), EGFR (8,6%), ATRX (8,1%) 

Cytogenetics anormalities in 95% of cases: including chr. 7 gains; chr. 9, 10 or 22 loss; 

and co-deletion 1p/19q. 

                                                                        Conclusion 

The value of genomic profiling in the evaluatiom and ultimate classification of brain 

tumors and that targetable genetic alterations are frequently detected in these 

tumors.    

                                                                Charmi Patel University of California, San Diego 

Molecular Characteristics of Gliosarcomas 

Gliosarcoma (GS) is a rare subtype of glioblastoma (GBM) that features mesenchymal 

differentiation. Previous studies have found that GS shares many of the same 

molecular characteristics as GBM, and a subset of gliosarcomas possess abnormalities 

in the Wnt signaling pathway. 

5 GS underwent NGS 

Results: 3 male and 2 female (age 15-74, median 59y). 

In 3 cases located in temporal lobe; 1 case frontal lobe; 1 case thalamus and brainstem  

Conclusion:  

gliosarcoma and glioblastoma share many of the same molecular and cytogenetic 

features. Further investigation into the significance of Wnt signaling pathway 

alterations in the pathogenesis of gliosarcoma is of interest for its potential 

therapeutic implications. 

Nima Sharifai, Samantha McNulty, Sonika Dahiya; Washington University in St. Louis 

 

 

 

 



Molecular Characterization of Pediatric Supra-Tentorial Diffuse Gliomas: 

Identification of Mutational and Prognostic Subgroups  

Pediatric (PD) supra-tentorial diffuse gliomas are rare CNS tumors. PD patients are 

usually treated according to adult therapeutic regimens even though PD gliomas 

develop along distinct genetic pathways compared to their adult counterparts. 

38 cases studied by immunohistochemistry H3K27me3, IDH1-R132H, ATRX, p53, BRAF-

V600E, MSH6, PMS2, MLH1, MSH2). Sanger sequencing of IDH1/2, HIST1H3B, H3F3A, 

BRAF and FGFR1 genes and pangenomic SNP arrays were performed. Clinical, 

radiological and survival data were obtained for each patient. 

Results: 4 mutational subgroups with different OS (overall survival), location 

(hemispheric vs midline) and age of diagnosis. 

Subgroup “H3K27M mutant gliomas” (31%), midline tumors (100%) in children 

(median age 11.3y) with a poor outcome (median overall survival 8.6 months).  

Subgroup “H3G34R mutant gliomas” (8%), hemispheric tumors with ATRX mutation 

(100%) in teenagers (median age 15.2 y). Prognosis seemed better compared to that 

of H3K27M mutant gliomas.  

Subgroup “IDH mutant gliomas” (16%), hemispheric tumors arising in young adults 

(median age 23.5y) with ATRX mutation and no 1p/19q codeletion (diffuse 

astrocytomas) and the longest survival.  

Subgroup “wild-type (WT) gliomas”, WT for IDH1/2, H3.3/H3.1, BRAF and FGFR1 

genes, comprised 45% of the cases. Mostly hemispheric, affected younger children 

(median age 8.9y) with a median survival time of 22.7 months.  

Conclusion: 4 mutational subgroups. Molecular classification of PD supratentorial 

diffuse gliomas is essential in the management of the patients and should allow 

personalized therapeutic approaches in the near future. 

Sarah Meunier et al; Angers University Hospital 

 


