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Glioma is the most common primary malignant brain tumor,
with an incidence rate of about 5-6 cases per 100,000 people.
Among them, isocitrate dehydrogenase (IDH) wild-type
glioblastoma accounts for the highest proportion, with a poor
prognosis and a 5-year survival rate of only 7%. The 2021 edition
of the World Health Organization Classification of Tumors of the
Central Nervous System uses IDH status as an essential molecular
diagnostic basis for adult-type diffuse gliomas. IDH genotypes are
crucial for the risk stratification of patients' prognosis and the
assessment of treatment response. Compared with IDH wildtype
gliomas, IDH mutation gliomas are associated with improved
overall survival and treatment response. Accurate molecular typing
diagnosis can assist in formulating individualized treatment plans
in the clinic and prolong patient survival. Currently, the
assessment of IDH status in gliomas predominantly depends on
DNA sequencing of surgically obtained pathological tissue.
However, this approach is invasive. Morcover, there remains a
need for precise, non-invasive preoperative evaluation methods.

MRI is an essential part of the preoperative evaluation of
glioma patients and includes conventional sequences and
functional sequences. The two sequences can provide information
on glioma characteristics from different aspects. The
characteristics of conventional MRI are related to the IDH status
of glioma. IDH wild-type glioblastoma is more likely to have
imaging characteristics such as ring enhancement, necrosis, and
peritumoral edema. Diffusion tensor imaging (DTI) can not only
assess restriction of water molecule diffusion in tissues but also the
degree of anisotropy of water molecule diffusion, thereby
reflecting the microscopic pathological characteristics of tumor
tissue. Histogram feature analysis can be used to quantitatively
analyze tumor heterogeneity quantitatively, thereby further
assessing the biological characteristics of the tumor. However,
how to integrate the visual features of conventional MRI with the
quantitative parameters of DTI to jointly predict the IDH gene
status remains to be further explored.

This study analyzed the visual characteristics of conventional
preoperative MRI images and the quantitative DTI parameter
characteristics of adult-type diffuse glioma patients. We performed
feature selection using recursive feature elimination and the
Boruta algorithm. We first established a primary prediction model
for the conventional MRI features, conventional DTI clinical
parameter features, and DTI histogram features using a Gaussian
Naive Bayes model. We then ensembled each primary classifier
with a support vector machine using the stacking method to create
an ensemble machine learning model for predicting the IDH
phenotype of adult-type diffuse gliomas. The results demonstrated
the model's predictive solid efficacy and ability to accurately
predict the IDH phenotype of adult-type diffuse gliomas, which is
significant in assisting the clinical development of personalized
treatment plans. Please see text page 51.
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