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fMRI combined with diffusion tensor imaging for diseases of posterior visual pathways
CHEN Zeng-ai', XU Jian-rong', LU qing', FENG Xiao-yuan’, GENG Dao-ying’ (' Department of Radiology, Renji Hospital,
School of Medicine, Shanghai Jiaotong University, Shanghai 200127; *Department of Radiology, Huashan Hospital, Fudan University, Shang-
hai 200040, China)

Abstract: Objective To explore the relationship between structure and function in the diseases of poste-
rior visual pathways as well as the anatomic mechanism of the abnormal visual responses. Methods Eleven ca-
ses of diseases of posterior visual pathways (3 gliomas, 4 meningiomas, 3 metastasis, 1 stroke) involving either
cortical or subcortical visual pathways were investigated by combining fMRI and DTI. fMRI was performed by u-
sing flashing checkerboard at 8 Hz. For imaging processing, fMRI analysis was performed with SPM99, and
DTI and tractography with DTV Il . Fractional anisotropy ( FA) of optic radiations and activated volume ( VOX-
ELs) of primary visual cortices ( V1 and V2) were measured and analyzed at the affected side and the contralat-
eral side. Relative FA (rFA) and relative activated volume (rVOXELs) were also calculated. 3D tractography
of optic radiations was performed successfully in 11 patients. Results In the patients with brain tumors, FA
values in the affected side of optic radiations were significantly different with the contralateral side (P <
0.001). The activated volume in primary visual cortex decreased in the affected side compared to the contrala-
teal side (P <0.001). We analyzed the activated maps of visual cortex and FA changes of optic radiations,
and found that the rVOXELs were correlated with the changes of TFA (r=0.711, P =0.032) in 9 patients with
posterior visual pathway diseases. Conclusion {MRI responses of visual cortex correlate with the integrity of
the optic radiation except for the visual cortex. Our results support the hypothesis that fMRI response is con-
strained by the anatomical connections of subserving white matter fiber tracts.
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