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INTRODUCTION RESULTS

Objective: ldentify a set of radiomics (computer extracted) features on routine MRI sequences that are correlated Dataset Descr|pt|or.1: | | | | |
with the IDH mutation status in gliomas. d A cohort of 78 Glioma patients that had available multiparametric-MRI treatment-naive MRI studies (T1w, T2w,
FLAIR scans) were obtained from publically available The Cancer Imaging Archive (TCIA). [6]
Background: 46 cases were IDH-mutated and 32 were IDH-Wild Type (WT).
d The 2016 WHO classification of diffuse gliomas was recently restructured by taking into account the molecular 3
parameters in addition to histology. Thus grouping tumors that share similar prognostic markers and changing . ® |DH Mut N Result and Take-aways:
approach to targeted therapies [1]. ¢ IDHWT “ o :  Gabor (captures directional gradients) and Laws
4 Isocitrate dehydrogenase (IDH) Is an independent prognostic factor in brain tumors. Gliomas with mutated - ' (captures spotty, and wave-like patterns) features
IDH1 and IDH2 have improved prognosis compared to gliomas with wild-type IDH [2]. 2 0 o w from the peritumoral edema region on T2w MRI
d Currently IDH genotyping Is done via immunohistochemistry and genetic sequencing, via an invasive 2 \"\'\ ‘ were the most significant (p<0.01) predictors of
procedure o 7] . AN , IDH mutation, as compared to the other
. o
d There Is a clinical need to identify novel structural, and functional imaging based markers that can predict IDH 05 - W, compartments and protocols.
. . . . . . . . ° o ¢
stqtus IN & non Invasive preoperative setting — that can help with prognosis and treatment planning. N . 0 PCA based clustering of T2w features from edema
revious Work: ' region resulted in a sensitivity of 88.2% (PPV = 0.83,
J Radiogenomics: Field of study that aims at identifying associations between radiomic (computer extracted | /r/\/‘o/':‘: NPV = 0.90) in grouping IDH Wild Type cases.
features from radiographic imaging) and genomic features for prediction of response and outcome. 25 2 s N 0' e — 1_2/'.1.5 : P'é: a7
3 In a recent study, Zhang et al. [3] demonstrated that radiomics features from entire lesion can predict the IDH PC2-(24%) ° ='IE':I m:‘?;pe
mutation status on MRI. . ———— |
d In IDH-mutated gliomas, vascular endothelial growth factor (VEGF) expression Is antagonized, and hence Is ' E
Known to reduce peritumoral edema, due to its dependence on hypoxia-inducible factors (HIFa). Similarly, - o !
DH wild-type (WT, unmutated) gliomas upregulate VEGF, which induces more peritumoral-edema [4][5] b ﬁ: :
Hypothesis: We hypothesize that radiomic descriptors from within the peritumoral edema can capture = E
molecular variations of IDH gene and predict IDH mutation status on routine MRI scans. — - §
MATERIALS and METHODS E
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FIGURE 2
Figure 1: a. PCA analysis to categorize each study as IDH Mutant or IDH
FLAIE - — Wild Type. b. Radiomic features from T2w edema region that were found to
= Edema | = be most discriminative of the IDH mutation status.
5 T Figure 2: Unsupervised clustering using statistically significant features
& o (Laws and gradient : p< 0.0003) produces distinct clusters, shown in blue
T (IDH WT) and red (IDH Mutant) boxes.
| O r Table 1: Pathophysiological significance of radiomic features reflecting
FLAIR L esion annotated by an 540 radiomic features possible histological traits being captured on imaging.
~expert into four regions: capturing lesion E‘I‘ ¢
- T2w,and FLAIR were =« Edema ~ heterogeneity (Haralick) Laws feature £ Feature Relevance to lesion architecture
~ affinely co-registered with |« Tumor necrosis ~and morphology (Laws, Laws Teature
3Tesla MRI sequences: reference to Gd-T1w MRI « Enhancing tumor - Gabor) were extracted Capt £ snots. ed
Gd-Tlw, T2w, FLAIR = using Slicer.[7] | Non enhancing tumor ~ from each of the 4 regions Laws features APTUTES PrESENES o1 SPOS, SUYES, Waves,
and ripples in an image
Haralick Captures co-occurrences; quantifies structural
3 Principal component analysis (PCA) is a dimensionality reduction heterogeneity
technique that transforms a large number of (possibly) correlated variables ] Gabor feature Gabor feature Laplacian Enhances prominent edges not discernible on
Into a (smaller) number of uncorrelated variables called principal - pyramids the original scale
components. 8] o Lo 1 Gabor Captures directional gradients
4 Using PCA, a reduced set of orthogonal features were identified, to . S FIGURE 1 TABLE 1
categorize every study as belonging to IDH/ IDH-WT. Tl
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