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Construction of a preoperative non-invasive prediction model based on multimodal MRI: combined with conventional sequences
and diffusion-weighted imaging to assess the IDH mutation status and Ki-67 proliferation index of glioma WANG Ji-peng,
ZHENG Yuan-yuan.Department of Medical Imaging, Liaocheng People’s Hospital,Shandong 252000 ,China

[Abstract] Objective: The purpose of this study was to construct a preoperative non-invasive prediction model based
on conventional MRI and diffusion-weighted imaging (DWI) for glioma, enabling to predict the IDH mutation status and
Ki-67 proliferation index of glioma preoperatively, thereby providing imaging evidence for the formulation of individualized
treatment plans in clinical practice.Methods: A total of 177 patients with glioma confirmed by postoperative pathology from
January 2019 to March 2025 in our hospital were retrospectively included and divided into mutant type (n=54) and wild
type (n=123) based on IDH gene test results. All patients underwent conventional MRI and DWI scans before surgery. Two
radiologists evaluated and extracted the morphological features of conventional MRI without knowing the pathological re-
sults of the patients and manually delineated the regions of interest on the ADC map to obtain quantitative parameters.Uni-
variate analysis was used to screen the imaging features with statistically significant differences in IDH mutation status and
Ki-67 proliferation index. Multivariate Logistic regression was used to construct the prediction model for IDH mutation sta-
tus,and the ROC curve was used to evaluate the predictive performance of the model. Multivariate linear regression was
used to construct the prediction model for Ki-67 proliferation index.Results: There were statistically significant differences in
age, WHO grade,Ki-67 index distribution, enhancement pattern, edema degree, ADC,;, ,tADC,and ADC10 parameters be-
tween IDH mutant and wild type patients (all P<C0.05).Multivariate Logistic regression showed that Ki-67 index (OR=
1.797) ,DWI-derived parameters ADC,,, (OR=13.473),and rADC (OR=3.497) were independent influencing factors for
IDH mutation status. The imaging prediction model constructed based on these factors had an AUC of 0.895 (95% CI:
0.840~0.936) for predicting IDH mutation, with a sensitivity of 83.33% and a specificity of 83.74 % , which was significant-
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ly better than that of a single indicator (all P<C0.05).Ki-67 proliferation index was significantly correlated with enhance-

ment pattern (H=0.232),edema degree (H =0.438),ADC

||||||

(r=—0.217) ,rADC (r=—0.186) ,and kurtosis (»=0.159,

all P<C0.05).The results of the multivariate linear regression model showed that ADC,,, , kurtosis,and edema degree were

independent influencing factors for Ki-67 proliferation index,and the regression equation was Ki-67 (% ) =42.368—28.754 X

+5.621 X kurtosis+3.872 X edema degree, with an adjusted R* of 0.708 (P <C0.001).Conclusion: The multi-parame-

ter MRI model combined with conventional MRI morphological features and DWI quantitative parameters can non-invasive-

ly and accurately predict the IDH mutation status and Ki-67 proliferation index of glioma preoperatively, providing reliable

imaging support for the formulation of surgical plans,assessment of radiotherapy and chemotherapy sensitivity,and progno-

sis evaluation in clinical practice with important clinical application value.
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