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Epilepsy surgery has benefited from major advances during the last two decade, thanks to the development of neuroimaging and 
long-term video-electroencephalographic (EEG) monitoring. The primary aim of the presurgical evaluation is to identify the epilepto-
genic zone (EZ, ie the minimum amount of brain tissue that should be resected to render the patient seizure-free). At the present 
time, none of the available investigations allows direct delineation of the EZ. Thus, the identification of the EZ results from the in-
tegration of the following information: the sequence of ictal signs and symptoms that defines the symptomatogenic zone, the brain 
regions that generate interictal epileptiform discharges (so-called irritative zone), the ictal onset zone corresponding to the region of 
EEG seizure onset, and the epileptogenic lesion disclosed by magnetic resonance imaging (MRI). Eloquent cortex and the functional 
deficit zone also need to be identified to ensure a safe and optimal surgical treatment. Finally, several indicators of postoperative 
outcome need to be gathered to anticipate the chance of successful epilepsy surgery. Three types of investigations should be dis-
tinguished: (i) those considered mandatory for every patient, which include a detailed past history and description of seizures by the 
patient and his or her relatives, interictal scalp EEG data, and an optimal brain MRI unless contraindicated; (ii) long-term video-EEG 
monitoring that allows capture of the patient’s seizure is also considered a mandatory investigation in the majority of epilepsy sur-
gery centers, but it might be skipped in a minority of patients; and (iii) all other investigations that are either used in selected pa-
tients in most epilepsy surgery centers. Invasive EEG recordings and the Wada test illustrate the former situation, whereas positron 
emission tomography (PET), ictal single photon-emission computed tomography (SPECT), and magnetoencephalography (MEG) are 
examples of the latter. However, the decision as to whether or not to perform a presurgical evaluation must be individualized, and 
take into account the likelihood of meeting the patient's expectations in terms of outcome. These expectations need to be balanced 
with the apparent severity of the epileptic condition, the chance of achieving a successful surgical treatment, and the risk of a post-
operative neurological, cognitive, or psychiatric deterioration. At the present talk, the roles and specific features of the main types of 
presurgical investigations will be reviewed and discussed. 
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