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ABSTRACT

Objective To analyze the application value of multimodal magnetic resonance imaging (MRI) in the
diagnosis and treatment of brain tumors. Methods The clinical data of 62 patients with brain tumors
treated in the hospital from January 2017 to April 2019 and were confirmed by postoperative
pathology were retrospectively analyzed. Patients underwent routine MRI and multimodal MRI
before surgery [diffusion weighted imaging (DWI), three-dimensional arterial spin labeling (3D-ASL),
H magnetic resonance spectroscopy (*H-MRS)], and the apparent diffusion coefficient (ADC) and
relative apparent diffusion coefficient (rADC) of the tumor and contralateral mirror area in DWI
diffusion map, maximum tumor blood flow (TBF) and cerebral blood flow (CBF) values of contralateral
mirror area, contralateral normal white matter and gray matter in 3D-ASL perfusion map and peak
values and mutual ratios of choline (Cho), creatine (Cr) and N-acetylaspartate (NAA) metabolites in
the tumor, peri-tumor and normal brain parenchymal regions of interest (ROI) in *H-MRS spectrum
were analyzed. The diagnostic coincidence rate of conventional MRI and combined multimodal MRI
on brain tumors were compared. Resulfts DWI diffusion map showed that the ADC values and rADC
values of high-grade gliomas, meningiomas and metastatic tumors were significantly lower than those
of low-grade gliomas (P<0.05). 3D-ASL perfusion map showed that the perfusion value of low-grade
gliomas was substantially lower than that of high-grade gliomas, meningiomas and metastatic tumors
(P<0.05). *H-MRS spectroscopy showed that the Cho/Cr and Cho/NAA of gliomas, meningiomas,
metastatic tumors, and peri-tumor were significantly higher than those of normal brain parenchyma
(P<0.05), and the Cho/Cr and Cho/NAA of glioma peri-tumor were significantly higher than those of
meningiomas and metastatic tumors (P<0.05). The Cho/NAA of meningiomas was significantly higher
than that of gliomas and metastatic tumors (P<0.05), and the NAA/Cr was significantly lower than that
of gliomas and metastatic tumors (P<0.05). The diagnostic coincidence rate of combined multimodal
MRI was significantly higher than that of conventional MRI (96.77% vs 83.87%) (P<0.05). Conclusion
DWI has positive effects on identifying brain tumors, 3D-ASL on glioma grade, and *H-MRS on tumor
boundary determination. Combined multimodal MRI based on routine MRI examination can improve
the diagnostic coincidence rate of brain tumors.
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