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Blast mild traumatic brain injury (mTBI) is a leading cause of sustained impairment in military service members and veterans. However, the mechanism of persistent disability is not fully understood. Magnetoencephalography (MEG) has shown to be a sensitive neuroimaging technique for detecting subtle injuries in mTBI. Previously, MEG studies (including the ones in our lab) have focused on low-frequency rhythms such as delta (1-4 Hz) and theta (4-7 Hz) bands. In the present study we examined abnormal resting-state MEG brain rhythms in individuals with blast mTBI in other frequency bands including alpha (8-12 Hz), beta (15-30 Hz), and gamma (30-80 Hz), along with the low-frequency bands (1-7 Hz). Study participants included 26 active-duty service members or veterans who had blast mTBI with persistent post-concussive symptoms and 22 healthy control active-duty service members or veterans. Compared with the controls, participants with blast mTBI showed abnormal increases of source magnitude in the right insular cortex in alpha, gamma, and low-frequency bands, but decreases in the left frontal orbital cortex and the bilateral frontal pole areas in alpha and beta bands. Furthermore, bilateral pre- and post-central gyri showed abnormal decreases of source magnitude in beta and, in particular, gamma bands in blast mTBI participants. The abnormal decreases in the gamma band also extends to superior parietal lobule and precuneous cortex in mTBI. Altogether, our MEG findings of increased and decreased source magnitude in multiple frequency bands suggest that disturbances in the intrinsic organization of the brain may be due to multiple neural injury mechanisms. 
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