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and persistent challenges. Advancements in wearable EEG devices promise

Introduction seamless, long-term monitoring, empowering patients with real-time seizure
detection and intervention capabilities. Integration with otherimaging modalities
Epilepsy, a neurological disorder characterized by recurrent seizures,  like functional Magnetic Resonance Imaging (fMRI) and Positron Emission

affects millions of people worldwide, posing significant challenges to their ~ Tomography (PET) holds potential in unraveling the complex networks
quality of life. Electroencephalography (EEG) stands as a crucial tool in underlying epileptogenesis. However, achieving widespread accessibility and
diagnosing and managing epilepsy by detecting abnormal brain wave affordability of advanced EEG technologies remains a challenge, particularly
patterns associated with seizures. EEG serves as a non-invasive method to in resource-limited settings. Furthermore, ethical considerations surrounding
record and analyze electrical activity in the brain. In epilepsy, EEG plays a  data privacy, informed consent and potential biases in machine learning
pivotal role in capturing abnormal neuronal discharges, known as epileptiform algorithms warrant careful attention to ensure equitable and responsible use of
activity, which manifests as spikes, sharp waves and slow waves onthe EEG ~ EEG in epilepsy care [3].

recording. These aberrant patterns aid in diagnosing epilepsy, determining
seizure types, localizing seizure onset zones and assessing treatment
efficacy. Conventional EEG involves placing electrodes on the scalp to record
brain activity. However, advancements like video-EEG monitoring integrate
simultaneous video recording with EEG, enabling clinicians to correlate clinical
manifestations, such as seizures or behavioral changes, with EEG findings
accurately. Ambulatory EEG extends monitoring beyond the hospital setting,
allowing prolonged recordings in natural environments to capture elusive
seizure events [1].

Exploring Electroencephalography (EEG) in epilepsy offers crucial
insights into the brain's electrical activity and aids in understanding the
mechanisms underlying epileptic seizures. EEG is a non-invasive technique
that records electrical signals produced by the brain's neurons, providing
valuable diagnostic and monitoring information for epilepsy patients. EEG is
a cornerstone in diagnosing epilepsy. It helps differentiate between epileptic
seizures and other conditions that may mimic them. EEG recordings during
a seizure can reveal specific patterns indicative of epileptic activity, such as
spikes, sharp waves and rhythmic discharges. EEG can aid in localizing the

Despite its utility, EEG faces challenges in diagnosing certain types of epileptic focus, the specific area in the brain where seizures originate. By
epilepsy, especially those originating deep within the brain. Additionally, analyzing the spatial distribution and temporal evolution of abnormal electrical
interpreting EEG recordings requires expertise due to variability in normal brain ~ activity, neurologists can pinpoint the source of seizures, which is crucial for
activity and subtle differences between epileptic and non-epileptic patterns.  treatment planning, especially if surgical intervention is considered.
Furthermore, artifacts from muscle movements, electrical interference, or
patient discomfort can obscure EEG signals, necessitating meticulous analysis
and signal processing techniques. Recent technological advancements have
revolutionized EEG in epilepsy diagnosis and management. High-density EEG
arrays with numerous electrodes offer superior spatial resolution, enhancing
the localization of epileptic foci. Furthermore, machine learning algorithms
trained on large EEG datasets facilitate automated seizure detection and
classification, augmenting diagnostic accuracy and efficiency. Beyond
diagnosis, EEG-guided therapies hold promise in epilepsy management.
Closed-loop systems, incorporating EEG feedback to deliver targeted
interventions such as responsive neurostimulation or pharmacological agents,
offer personalized treatment approaches tailored to individual seizure patterns

[2].

EEG findings contribute to classifying different types of epilepsy syndromes
based on distinctive electrographic patterns observed during seizures,
interictal periods (between seizures) and during specific tasks or stimuli. EEG
is employed to monitor treatment efficacy by assessing changes in seizure
frequency, duration and severity over time. It helps healthcare providers tailor
medication regimens and other interventions to optimize seizure control while
minimizing side effects. EEG findings can offer insights into the prognosis
of epilepsy patients. Certain EEG patterns, such as generalized spike-wave
discharges, may indicate a higher risk of treatment resistance or cognitive
impairment, influencing long-term management strategies. In epilepsy
monitoring units (EMU), continuous EEG monitoring is utilized to capture and
characterize seizure events, especially in patients with refractory epilepsy or
those being evaluated for surgical intervention. This comprehensive monitoring
— enables healthcare providers to make informed decisions regarding treatment
DGSCI’IptIOI’l adjustments or surgical candidacy [4,5].

Furthermore, real-time EEG monitoring during surgical procedures CO“C'USiOﬂ
enables precise localization and resection of epileptic foci, improving surgical

outcomes. The future of EEG in epilepsy is marked by exciting prospects Electroencephalography continues to be a cornerstone in the diagnosis

and management of epilepsy, offering valuable insights into the dynamic brain
activity underlying seizures. From conventional scalp EEG to cutting-edge
high-density arrays and closed-loop systems; EEG technology has evolved
significantly, empowering clinicians with enhanced diagnostic accuracy and
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such as quantitative EEG analysis and machine learning algorithms for seizure "Contralateral white noise attenuates 40-Hz auditory steady-state fields but not

detection and prediction. Overall, EEG remains an indispensable tool in the N100m in auditory evoked fields." Neuroimage 59 (2012): 1037-1042.
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