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Abstract: Objective  To investigate the application value of synthetic magnetic resonance imaging (MRI) in
differentiating postoperative recurrence of high—grade gliomas (HCG) from radiation—induced brain injury. Methods This

study was conducted among 41 patients who attended the Anyang District Hospital and The Second Affiliated Hospital of Xi’
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an Medical University from January 2018 to December 2022 and underwent radiotherapy after HCG surgery, and all
patients underwent synthetic MRI scan and synthetic MRI contrast—enhanced scan, with a confirmed diagnosis based on
secondary surgical pathology or MRI follow—up. The pre—enhancement T1 value (T1-pre) and T2 value (T2-pre) and the
post—enhancement T1 value (T1+c) were measured for the parenchymal area and surrounding edema area of the lesion, and
various parameters were compared between the recurrence group and the injury group. The receiver operating characteristic
curve was plotted to evaluate the efficacy of each parameter in differentiating between recurrence and injury. Results A
total of 37 patients were included in this study, among whom there were 21 patients with recurrence and 16 with radiation—
induced brain injury. There were no significant differences in T1-pre and T2-pre of the parenchymal area and the edema
area between the recurrence group and the brain injury group (P >0.05). Compared with the injury group, the recurrence
group had a significantly lower T1+c value of the parenchymal area and the edema area, a significantly greater difference in
T1 before and after enhancement (AT1) , and a significantly higher percentage change in T1 value before and after
enhancement (P <0.05). Tl+c, AT1, and the percentage change in T1 value in the parenchymal area and the edema area
had relatively high efficacy in differentiating HCG recurrence from radiation—induced brain injury, with a diagnostic
accuracy of 91.8%, 94.6%, 94.6%, 97.2%, and 97.2%, respectively. Conclusions Synthetic MRI technology has good
efficacy in differentiating postoperative recurrence of HCG from radiation—induced brain injury, and can assist in the
formulation of subsequent treatment regimens in clinical practice.
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