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This study aimed to establish a non-invasive method for evaluating the cell
morphology in brain tumors. We introduced and optimized double diffusion encoding (DDE) MRI to a
clinical MRI scanner, and developed computer applications for calculating maps of microscopic FA
(microFA), which is a quantitative metric for diffusion anisotropy within a microscopic domain.
microFA was significantly higher in meningioma, which consists of cells with elongated shape than
glioblastoma, which has round or irregular-shaped cells, suggesting that microFA derived from DDE
MRI can reflect the morphology of tumor cells. microFA was shown useful for differentiating brain
metastasis from glioblastoma, but appeared to be less useful for differentiating malignant lymphoma
from glioblastoma. This study suggested that DDE MRI may provide valuable information regarding
tumor cell morphology, but warranted further technical improvements.
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