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Value of MRI and CT images co-registration and three—dimensional visualization of intracranial electrodes to presurgical
planning for epilepsy surgery

HUANG He, DU Hao, LU Li—hui, SONG Jian, HUANG Cheng, HE Yuan—-zhi, SUN Rong—hui, DING Hui-chao, HUANG Ling—yue,
XU Guo—zheng, MA Lian—ting. Department of Neurosurgery, Wuhan General Hospital, Guangzhou Command, PLA, Wuhan 430070, China

[Abstract] Objective To discuss the value of MRI and CT images co-registration and three—dimensional (3D-) visualization of
intracranial electrodes to the presurgical planning for epileptic surgery. Methods MRI examination before the implantation of the
intracranial electrodes (ICE) and CT examination after the implantation of ICE were performed in 10 patients with epilepsy in whom the
cortical electrogram was evaluated by the ICE. Both the MRI and CT images were co—registered by the Synergy Cranial software, and
3D—-visualization of the relative positions of ICE to the cerebral surface and cranial bone was performed in all the patients in order to
provide the information for accurate location of the epileptogenic foci, which were resected by surgery. Results The relative positions of
ICE discs to the cerebral sulei and gyri were visualized clearly on the images after MRI and CT images co—registration techniques. The
view of distribution of electrodes on the brain surface was stereoscopically displayed by the 3D—models built by the co-registrated
images, and the successful rate of ICE discs visualization was 90%. Based on the three dimensional models combined with the results of
the cortical eletrogram, the zone of the epileptogenic foci were delineated in all the patients, who were treated by epileptic surgery. There
were good curative effects in all the patients. Conclusions The MRI and CT images co—registration techniques and three—dimensional
visualization of ICE may help to accurately locate the epileptogenic foci, and enhance the curative effect and safety of the epilepsy
surgery in the patients with epilepsy.
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