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Abstract

Background: In recent years, complementary methods, including imaging-based approaches, have
been proposed for better grading of glioma tumors due to the inherent limitations of histopathology
as the standard method. This study aimed to determine the diagnostic performance of
semi-quantitative parameters of dynamic T1-weighted magnetic resonance imaging (T1W-MRI) for
presurgical glioma grading.

Materials and Methods: Patients with brain tumors referred to the imaging department of a referral
cancer center between February 2021 and July 2023 were retrospectively reviewed. Thirty-one
patients with glioma confirmed by pathology results met the inclusion criteria. The mean age of
the patients was 39.2+1.14 years, and 18 participants were male (58.06%). Semi-quantitative
parameters (IAUC, Peak, and Initial Slope) were quantified using dynamic TTW-MRI data. The
Mann-Whitney U test was used to assess the significance of the difference between these
parameters in different grades of glioma. The performance of these parameters for glioma grading
was evaluated using receiver operating characteristic (ROC) curve analysis.

Results: IAUC, Peak, and Initial slope parameters showed significant differences between different
glioma grades (P<0.041), and the results indicated that IAUC had the best grading performance
compared to the other studied parameters.

Conclusion: Semi-quantitative parameters quantified using dynamic TTW-MRI are valuable indices
that can reliably discriminate between glioma grades. These non-invasive physiological imaging
parameters can serve as a powerful complement to the standard histopathological grading system.
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Fig 1. An exemplary parametricmap for a 67-year-old man with glioblastoma multiforme (GBM) in the left temporal lobe.

The images and semi-quantitative parametric maps show a highlighted lesion in the left temporal lobe.
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Fig2. ROC curves of semi-quantitative parameters quantified using dynamic T1W-MRI technique for differentiating grade
I glioma from gradell glioma. (a) ROC curve of IAUC parameter with area under the curve (AUC) of 81.25%; (b) ROC

curve of peak parameter with AUC of 76.34 %; (c) ROC curve of initial slope parameter with AUC of 80.80 %.
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Fig 3. ROC curves of semi-quantitative parameters quantified using dynamic T1W-MRItechnique for differentiating grade
Il glioma from grade |V glioma. (a) ROC curve of IAUC parameter with AUC of 100%; (b) ROC curve of peak parameter
with AUC of 100%; (c) ROC curve of initial slope parameter with AUC of 91.27%.
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Fig 4. ROC curves of semi-quantitative parameters quantified using dynamic T1W-MRItechnique for differentiating grade

1l glioma from grade IV glioma. (a) ROC curve of IAUC parameter with AUC of 97.22%; (b) ROC curve of peak parameter
with AUC of 92.36%; (c) ROC curve of initial slope parameter with AUC of 83.33%.
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