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[Abstract] Objective To observe the value of MRI-based temporal intratumoral heterogeneity (ITH) features for
predicting chemoradiotherapy response of high-grade glioma (HGG) and patients’ overall survival (OS). Methods Totally
72 HGG patients who underwent concurrent chemoradiotherapy after subtotal resection were retrospectively enrolled and
divided into effective group (n=40) and ineffective group (n=32) according to chemoradiotherapy response of HGG.
Based on clinical data being statistically different between groups, a clinical model for predicting chemoradiotherapy
response of HGG was constructed. Then the tumors were segmented using a nnUnet model. Tumors” ITH region were
generated based on K-means clustering algorithm, and ITH features of HGG before (T1) and after (T2) treatment were
extracted and screened to construct T1 model, T2 model and temporal model (T1+T2 model), respectively. A combined
model was constructed based on temporal model and clinical model, and the efficacy of the above models were evaluated
with the area under the curve (AUC) of receiver operating characteristic (ROC) curve. Univariate and multivariate Cox
regression analyses were used to screen the characteristics able to be used to predict OS of patients with HGG, and their
efficacy were evaluated with time-independent ROC (tROC). Results Clinical model was constructed based on isocitrate
dehydrogenase (IDH) with 1p/19q status and methylation status of O6-methylguanine-DNA methyltransferase (MGMT)
promoter, T1 model and T2 model was constructed based on characteristics of T1 ITH gldm_LowGrayLevelEmphasis and
T2 ITH feature ngtdm _ Strength, respectively, while the temporal model was constructed based on T1 and T2 ITH
features. AUC of the above models for predicting chemoradiotherapy response of HGG ranged from 0. 687 to 0. 758, all
lower than that of combined model (0.853). T2 ITH feature glszm _ SizeZoneNonUniformity and chemoradiotherapy
response of HGG were both optimal features for predicting HGG patients’ OS after chemoradiotherapy, and AUC of their
combination for predicting OS of HGG patients 12, 24 and 36 months after chemoradiotherapy was 0. 724, 0.704 and
0. 802, respectively. Conclusion MRI-based temporal ITH features of HGG could be sued to effectively predict tumor
chemoradiotherapy response and patients’” OS,
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