
Abstracts

iii5NEURO-ONCOLOGY ADVANCES  •   AUGUST 2025

extracellular matrix remodeling show promise for risk stratification in spor-
adic VS. More work is needed to validate these preliminary findings.
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PURPOSE: To utilize machine learning and radiomic analysis to construct 
a model that can be used as a predictive tool for radiation necrosis (RN) 
after stereotatic radiotherapy (SRT) for brain metastasis (BM). MATERIALS 
AND METHODS: Patients who had SRT in Vancouver, BC, between the 
years 2019-2023 were included. There are 31 lesions in the RN cohort, as 
defined as having radiologic evidence of tumor growth post SRT and spon-
taneous regression with or without steroids. In the control arm, there are 30 
lesions which did not develop RN. Patients with preceding surgical resection 
or those who passed away within 6 months of receiving SRS were excluded. 
For each lesion, dosimetric and geometric parameters such as size of the gross 
tumor volume (GTV), planning target volume (PTV), conformity index (CI), 
gradient index (GI), and homogeneity index (HI) were extracted. We then 
constructed a random forest model with 50 estimators, a maximum depth 
of 5 as a regularization parameter, and an 80-20 train-test split to predict 
whether the patient develops RN in the region of the lesion. In the future, we 
intend to use deep-learning model with MRI imaging and dose distribution to 
expand our model. RESULTS: The RN group had an average GTV that was 
statistically larger than the control group (3.65cc, 1.12cc, p=0.03), as well as 
a larger PTV (4.9cc, 1.7cc, p=0.02). The RN and control group received an 
average Dmax of 35Gy (p=0.26). The biologically equivalent dose (EQD2 ), 
with an alpha/beta ratio of 2, given to the RN and control group were 92Gy 
and 90Gy respectively (p=0.38).However, the volume of normal brain re-
ceiving >12 Gy (V12) in the RN group was significantly larger compared to 
the control group (27.8cc, 9.8cc, p=0.04). There was no statistical difference 
between the RN and control group with respect to quality metrics including 
CI (0.9, 1.0, p=0.27), GI (10.7, 7.4, p=0.59), and HI (1.3, 1.3, p=0.31). The 
random forest model achieved an accuracy of 83% in predicting RN out-
comes in the test dataset. The top five most important features in descending 
order were the EQD2/2, EQD2/12, gradient index, volume enclosed in the 
50% isodose surface, and maximum dose in tumor as a percentage of the pre-
scription dose, with feature importance scores of 0.115, 0.097, 0.091, 0.088 
and 0.072 respectively. CONCLUSIONS: While this pilot project is still in 
its early stages, the preliminary findings reveal a model that may accurately 
predict RN in patients who receive SRS.
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CIC-rearranged sarcoma (CRS) is a rare and aggressive malignancy 
driven by CIC fusion proteins, primarily CIC-DUX4, with a propensity 
for brain metastases. Other fusion partners, such as CIC-NUTM1, have 
been identified in a subset of pediatric primitive neuroectodermal tumors. 
Native CIC functions as a transcriptional repressor of genes downstream 
of the RTK/Ras/ERK pathway, including ETV1/4/5, which play a key role 
in CRS oncogenesis. Interestingly, CIC fusions convert a transcriptional 
repressor into an activator, though the precise oncogenic mechanisms re-
main unclear. Our data reveal that CIC fusions activate the JAK1/STAT1/3 
pathway, leading to increased mRNA and protein expression of ETV1/4/5. 
Patient-derived CRS cell lines (NCC-SCC-89/C) exhibit high JAK1/
STAT1/3 activation compared to fusion-negative sarcoma lines. JAK1 in-
hibition with Solcitinib or Ruxolitinib suppresses STAT1/3 phosphoryl-
ation, ETV1/4/5 expression, cell proliferation, and tumorigenicity. DUX4’s 
role in histone acetylation and STAT1’s interaction with the p300/CBP 
complex suggest a transcriptional activation mechanism. We demonstrate 
that CIC fusions enhance STAT1/3 binding to ETV1/4/5 promoters, while 
JAK1 inhibition reduces histone acetylation and suppresses transcrip-
tion. In vivo, Ruxolitinib significantly reduced tumor volume, STAT1/3 
activation, and ETV1/4/5 expression in CRS xenografts. Additionally, 
Ruxolitinib combined with doxorubicin exhibited synergistic effects, fur-
ther reducing tumor volume. In conclusion, we identify JAK1/STAT1/3 as a 
key oncogenic driver in CRS, promoting histone acetylation and ETV1/4/5 
upregulation, leading to increased cellular proliferation. These findings 
support JAK1/STAT1/3 inhibition as a promising therapeutic strategy for 
CRS and warrant further preclinical investigation.
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PURPOSE: To compare local control (LC) and radiation necrosis (RN) 
rates for stereotactic radiation therapy (SRT) using 0mm vs. 1mm planned 
target volume (PTV) margin for brain metastasis (BM). METHODS: A retro-
spective chart review was conducted using BC Cancer’s radiotherapy and 
Cancer Agency Information System databases for patients who underwent 
SRT for BM between January 2022 and August 2024. Treatments were de-
livered using the TrueBeam linear accelerator (LINAC) SRT technique. From 
January 2022 to March 2023, a 1mm gross tumour volume (GTV) to PTV 
margin was applied. From April 2023 to August 2024, a 0mm margin was 
used. SRT courses targeted one or more BMs in a single plan. Local failure 
(LF) was defined as persistent tumour growth, and RN as lesion enlargement 
resolving with steroids. RESULTS: A total of 306 SRT courses were delivered 
to 209 patients (median age 61 years). The median follow-up was 10 months. 
Among 179 (0mm) and 127 (1mm) courses, LF occurred in 41 (23%) vs. 36 
(28%) (p=0.28), and RN in 10 (6%) vs. 13 (10%) (p=0.13). One-year LF-free 
survival was 71±5% vs. 68±5% (p=0.86), and 1-year composite RN/LF was 
70±5% vs. 68±5% (p=0.96). Median overall survival was 1.4 years from SRT 
and 6.5 years from diagnosis; margin was not a significant factor. CONCLU-
SIONS: Preliminary results suggest a 0mm GTV to PTV margin for LINAC 
SRT may result in similar LC and RN to a 1mm margin. Lesional outcomes 
and dosimetric parameters with longer follow-up are pending.
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BACKGROUND: The CNS WHO grade of meningioma was updated 
in 2021 to include rare molecular features, namely homozygous deletions 
of CDKN2A or CDKN2B and TERT promotor mutations. Previous work 
including the recent cIMPACT-NOW statement have discussed the poten-
tial value of including chromosomal copy number alterations to help refine 
the current grading system. OBJECTIVE: To identify chromosomal copy 
number alterations which could be used to improve the current CNS WHO 
grading of meningioma. DESIGN: In this cohort study, patients with surgi-
cally treated meningioma were followed until recurrence or progression of 
disease or death. Chromosomal copy number alterations were then correl-
ated with progression-free survival to identify new outcome biomarkers. RE-
SULTS: Using a cohort of 1964 meningiomas, we demonstrated that loss of 
chromosome 1p in CNS WHO grade 1 meningiomas was associated with sig-
nificantly worse outcomes compared to cases without loss of 1p (median PFS 
5.83 [95% CI 4.36-Inf] vs 34.54 [16.01-Inf] years, log-rank p < 0.001). Out-
come of patients with CNS WHO grade 1 tumours with loss of chromosome 
1p was comparable to CNS WHO grade 2 tumours (median PFS 4.48 [4.09-
5.18] years). Combined loss of chromosome 1p and gain of chromosome 1q 
portended outcomes which were highly concordant with CNS WHO grade 3 
cases regardless of initial grade (median PFS 2.23 [1.28-Inf] years for WHO 
grade 1 and 1.90 [1.23-2.25] years for WHO grade 2, compared to 2.27 
[1.68-3.05] years in all WHO grade 3 cases). CONCLUSIONS: Our find-
ings highlight a role for cytogenetic profiling in the next iteration of CNS 
WHO grading, with a specific focus on chromosome 1p loss and 1q gain. We 
advocate for chromosome 1p loss in addition to 22q loss being added as a 
criterion for a CNS WHO grade of 2 and addition of 1q gain as a criterion 
for a CNS WHO grade of 3.
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PURPOSE: To describe the rate of local (LF) and intracranial failure 
(IF) after radiotherapy (RT) for brain metastasis (BM) in British Columbia 
(BC) from 2017 to 2019. METHODS: Patients who received RT for BM 
were identified from the BC Cancer registry. The years 2017–2019 were 
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