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METHODS: Through the Advancing Treatment for Pediatric 
Craniopharyngioma (ATPC) consortium we accumulated preoperative 
MRIs and tumor RNA for 50 unique ACP patients. MRIs were assessed 
quantitatively for 28 different features and analyzed using Multiple Factor 
Analysis (MFA) and optimal clustering was determined via maximization 
of Bayesian Information Criterion (BIC). Following bulk RNAseq, differ-
ential expression and pathway enrichment were performed using standard 
methodologies (i.e., DESeq2 and GSEA). RESULTS: MRI features were well 
represented in the first 3 dimensions of MFA (variance explained=67.32%); 
specifically tumor/cyst size, ventricular size, and cyst fluid diffusivity. Using 
this three-way axis, we identified 3 patient subgroups. Transcriptional dif-
ferences between these subgroups indicated one group was enriched for 
DNA damage response and MYC related pathways, one group enriched for 
SHH, and one group enriched for WNT/β-catenin and EMT-related path-
ways. CONCLUSION: This preliminary work suggests that there may be 
unique gene expression variants within ACP, which may be identified pre-
operatively using easily quantifiable MRI parameters. These radiogenomic 
signatures could provide prognostic information and/or guidance in the se-
lection of antitumor therapies for children with ACP.
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PURPOSE: As much as 40% of pediatric brain tumor patients will ex-
perience varied levels of Vasculopathy (VS), however few predictive factors 
have been described. Here we describe the type and timing of VS and explore 
the relationship between treatment modality and the timing, location, and 
distribution of VS. METHODS: 94 pediatric Craniopharyngioma patients 
underwent surgery and proton radiotherapy. Pre- and post-treatment im-
aging, cumulative physical and biological proton dose maps, clinical charac-
teristics, and measures of dyslipidemia were evaluated. MR and MRAs were 
evaluated for pre- and post-radiotherapy VS (type, workup, location, and 
severity). VS events were segmented and described according to their normal 
brain region, and vascular territory. RESULTS: 47 patients were found to 
have 154 confirmed VS of varying severity with a median time to event of 
3.41 years 95% CI 3.08–3.88. 22% (N=21) of patients had ≥1 pre-existing 
instances of VS and 26.6% (N=25) had a dyslipidemia at diagnosis. Forty-six 
(48.9%) patients had evidence of VS post-RT with 9.5% (N=9) being clinic-
ally significant. Aspirin was recommended in 10.6% (N=10) patients. Only 
4 (4.2%) patients required revascularization. Clinical characteristics were 
not predictive of VS. An increased frequency of VS were observed along the 
operative corridor and high-dose radiotherapy field. CONCLUSIONS: VS 
often precedes radiotherapy necessitating appropriate baseline imaging. Sur-
gery type and extent are interrelated to the risk for radiotherapy-induced VS. 
While the spatial radiotherapy dose distribution approximated most vas-
cular injury events, it was not all-inclusive. Spatial modeling of biological 
and physical dose may offer insights into therapy related vascular injury.
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Inflammatory myofibroblastic tumor (IMT) is a mesenchymal neoplasm 
composed of fascicles of myofibroblastic spindle cells in a background of 
prominent inflammatory infiltrate. It is categorized as ‘intermediate, rarely 
metastasizing’ in the World Health Organization classification of tumors of 
soft tissue and bone. We present a novel case of concurrent brain and lung 
tumor with diagnosis of TFG-ROS1-rearranged IMT in a 14 year old female 

patient, in which targeted next-generation sequencing became a powerful 
tool for detection of genomic alterations in both lung and brain tumors. At 
age 9, the patient’s lung mass was incidentally found and investigated for 
various infectious diseases with negative result. At age 14, she presented with 
seizure and was noted to have a stable size lung mass and a left temporal 
lobe tumor. The left temporal lobe tumor showed a desmoplastic spindle 
cell neoplasm involving the meninges and cerebral cortex and Desmoplastic 
Infantile Ganglioglioma (DIG) was considered one of differentials. Sub-
sequently, her right lung mass was resected and showed a similar spindle 
cell neoplasm with a background of dense fibrosis and chronic inflamma-
tion, consistent with Inflammatory Myofibroblastic Tumor. Molecular 
microdissection revealed that both tumors shares TFG-ROS1 fusion which 
is associated with (t(3;6) (q12;q22)), thus it is strongly suggestive that two 
tumors arose from the same origin. No predisposition syndrome was iden-
tified.
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IDENTIFYING BIALLELIC MSH6 MUTATIONS
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Congenital mismatch repair deficiency (CMMRD) is a pediatric cancer 
predisposition syndrome secondary to biallelic mutations in mismatch repair 
genes including MLH1, MSH2, MSH6, and PMS2. Due to the resulting lack 
of repair mechanisms, these patients develop a high intracellular mutational 
burden and have a high risk of development of multiple malignancies at 
a young age. Similar to patients with Lynch Syndrome (monoallelic mu-
tations in MMR genes), these patients are at risk for development of cen-
tral nervous system (CNS) tumors including high grade gliomas. Forty-eight 
percent of patients with CMMRD are diagnosed with a CNS malignancy. 
In this interesting case, a patient developed three metachronous malignan-
cies prior to the age of 13, including Burkitt lymphoma, T-Cell lymphoma 
and anaplastic astrocytoma. Genomic analysis revealed a high mutational 
burden in his initial tumors, with multiple oncogenic mutations, as well as a 
previously unreported germline compound heterozygous MSH6 E744fs*12 
and R248fs*8 alteration. He received a gross total resection of the tumor 
which in previous studies has been shown to have the highest impact on 
survival. Surgery was followed by radiation and ongoing treatment with an 
immune checkpoint inhibitor with stable disease at 6 months. The purpose 
of this case report is to describe the interesting presentation of CMMRD and 
discuss the previously unreported biallelic MSH6 mutations.
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BACKGROUND: Constitutional Mismatch Repair Deficiency (CMMRD) 
is a cancer predisposition syndrome caused by biallelic mutations in the mis-
match repair pathway, and high-grade glioma (HGG) constitute the most 
prevalent brain tumours. Pseudoprogression alludes to radiological changes 
that mimic tumour progression, but are in fact due to other causes such as 
therapy related inflammation. It can occur as early as three months post 
treatment. To our knowledge, its characteristics in CMMRD patients has 
not been reported. METHODS: We retrospectively identified seven patients 
with CMMRD and history of HGG at The Royal Children’s Hospital, Mel-
bourne from 2005 to 2019. Our objective was to review the characteristics of 
pseudoprogression in this cohort. RESULTS: Out of the seven patients, two 
with constitutional loss of PMS2 demonstrated evidence of pseudoprogression. 
Patient 1 presented at 16 years old with a cerebellar anaplastic astrocytoma. 
She developed clinical and radiological progression within two weeks of 
starting radiotherapy, persisting up to four months after completion. However, 
six months post radiation she improved without intervention and the tumour 
remains stable five years post therapy. Patient 2 presented at 17 years old with a 
midbrain anaplastic astrocytoma, and showed signs of progression four weeks 
after completion of radiotherapy. She was then treated with Bevacizumab, 
an anti-VEGFA antibody with remarkable response. She subsequently re-
ceived Nivolumab, a checkpoint inhibitor with ongoing stable disease for four 
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