MEG/EEG Recordings

Biomedical Engineering

MGH Biomedical Engineering has inspected the machine (reference protocol # 2000-P-002117, E. Halgren, PI). The manufacturer will inspect the machine yearly and provide the test data to Biomedical Engineering for review.

Methods

MEG/EEG data will be acquired simultaneously in a magnetically and electrically shielded chamber equipped with adjustable lighting, interphone and videocamera. MEG signals are recorded from the entire head using a Neuromag Vectorview system ($D NeuroImaging, San Diego, California). The subject sits or lies with his/her head inside the helmet-shaped lower end of the dewar containing the sensors. Magnetic fields are recorded at 102 sites each consisting of 2 planar gradiometers and one magnetometer. Signals are recorded continuously, with a typical sampling rate of 601 Hz and are minimally filtered (typically 0.1 to 200 Hz). 32 to 128 channels of EEG can be acquired simultaneously from non-magnetic scalp electrodes (impedance < 3Kohm) embedded in a net, including EOG (electrooculogram). MEG and EEG techniques yield complementary information, as they are sensitive to different biophysical properties.

The position of each of the electrodes in addition to fiduciary points such as the nose, nasion and preauricular points will be digitized with a 3Space Isotrak II system, to permit the subsequent precise co-registration with MRI images. The position of the head in the dewar is determined by digitizing the positions of five small ‘HPI’ coils that are attached to the head and are subsequently recorded by the MEG sensors for co-registration. Under development is a method for continuous measurement of the HPI coils during MEG/EEG measurements to permit continuous localization of the head and thus correction for reasonable levels of movement within the same long recording session. Supplemental electrodes are placed in the inferior temporal and sub-ocular regions to better sample basal temporal and frontal activity, where the electrocap does not apply sufficient pressure. EEG is recorded with respect to a reference at the tip of the nose. All data are stored on a RAID storage system with terabytes of online storage, and are available over a high-bandwidth local network to the analysis computers (Beowulf compute cluster, linux, SGI, HP, and Sun workstations).

