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- have also demonstrated effectiveness in controlling seizures by modulating
Introduction

abnormal brain activity. These devices not only provide therapeutic relief
but also offer continuous monitoring, allowing for long-term assessment
Seizures, characterized by sudden and uncontrolled electrical disturbances  of trgatment efficacy. Therapeutic advancements have extended beyond
in the brain, are a complex neurological phenomenon that affects millions of  yragitional Antiepileptic Drugs (AEDs) to include novel pharmacological
people worldwide. They manifest in various forms, ranging from brief lapses  agents and dietary therapies. While AEDs remain the primary treatment for
in awareness to prolonged convulsions, impacting quality of life and posing  seizures, newer medications with improved efficacy and fewer side effects
significant medical challenges. Traditionally associated with epilepsy, seizures  paye expanded the therapeutic arsenal. Additionally, the ketogenic diet, a high-
can also result from head injuries, infections, metabolic imbalances, or genetic  fat Jow-carbohydrate regimen, has shown remarkable success in reducing
predispositions. Despite decades of research, diagnosing and managing  ggjzures, particularly in children with drug-resistant epilepsy [3].
seizures remains a dynamic and evolving field, with continuous advancements
shaping treatment approaches. Emerging technologies and therapies, including More recently, the modified Atkins diet and low-glycemic-index therapy
neurOimaging techniques’ genetic testing’ and personaiized medicine’ are have emel‘ged as viable allel’natives, Oﬁering greater fleXIblllty while I’etaining
redefining how clinicians identify and treat seizures. This paper explores the ~ anticonvulsant benefits. Cannabidiol (CBD), a non-psychoactive compound
latest innovations in seizure diagnosis and therapy, shedding light on how derived from cannabis, represents another breakthrough in seizure therapy.

these deveiopments are improving outcomes for patients and transforming our Clinical trials have demonstrated its effectiveness in treating rare forms of
understanding of neurological disorders [1]. epilepsy, such as Dravet syndrome and Lennox-gastaut syndrome, leading

to FDA approval of CBD-hased medications. The success of CBD highlights
. .- the potential of alternative therapies and underscores the importance of
Desc"ptlon exploring novel treatment avenues. Advances in surgical techniques have
further enhanced treatment options for patients with drug-resistant epilepsy.
Seizures vary widely in their presentation and underlying causes, making ~ Minimally invasive procedures, such as Laser Interstitial Thermal Therapy
accurate diagnosis a crucial first step in effective management. Innovations (LITT) and stereotactic radiosurgery, offer targeted approaches for removing or
in diagnostic tools, such as high-resolution Magnetic Resonance Imaging disabling seizure foci with minimal damage to surrounding brain tissue. These
(MRI), Functional MRI (fMRI), and Positron Emission Tomography (PET),  procedures are particularly beneficial for patients who are not candidates for
have enabled clinicians to detect subtle brain abnormalities associated with traditional open-brain surgery. Furthermore, advancements in robotic-assisted
seizures. These imaging techniques provide detailed insights into structural surgery have improved precision and outcomes, making epilepsy surgery safer
and functional changes in the brain, allowing for precise localization of seizure and more effective [4].
origins. In addition, Electroencephalography (EEG) remains a cornerstone in
seizure diagnosis, but advancements such as High-density EEG and Magneto
Encephalography (MEG) have significantly improved spatial resolution and
signal clarity. These technologies enable the detection of abnormal brain
activity with greater accuracy, facilitating early diagnosis and intervention.
Genetic testing has emerged as another powerful tool in identifying the
root causes of seizures, particularly in cases with a hereditary component.
Advances in genomic sequencing have uncovered specific genetic mutations
linked to epilepsy syndromes, paving the way for personalized treatments
tailored to an individual's genetic profile. For instance, targeted therapies
that address sodium or potassium channel mutations have shown promising
results in reducing seizure frequency and severity [2].

Artificial intelligence (Al) and machine learning are playing an increasingly
vital role in seizure diagnosis and management. Al algorithms can analyze
large datasets from EEG recordings, identifying patterns and predicting
seizure activity with high accuracy. Machine learning models also aid in
optimizing treatment plans by analyzing patient-specific data and predicting
responses to therapy. These technologies are streamlining clinical decision-
making, enabling more personalized and effective interventions. Despite these
remarkable advancements, challenges remain in ensuring equitable access to
diagnostic and therapeutic innovations. Disparities in healthcare infrastructure
and costs often limit availability, particularly in low-resource settings. Efforts
to address these gaps through telemedicine and mobile health applications
are gaining traction, providing remote monitoring and consultation options for

The integration of genetic data into clinical practice marks a paradigm shift  patients in underserved areas. Collaborative initiatives between researchers,
in seizure management, offering hope for patients with previously untreatable  clinicians, and policymakers are essential to bridge these disparities and
conditions. In parallel, wearable and implantable devices have revolutionized ensure that cutting-edge treatments reach all patients in need [5].
seizure monitoring and detection. Portable EEG devices and smart watches
equipped with biosensors can track physiological changes in real time, alerting .
caregivers or medical professionals to impending seizures. These innovations CO“C'USIO“
enhance patient safety by enabling rapid intervention and reducing the risk of
injury during seizures. Implantable neurostimulation devices, such as Vagus Artificial intelligence (Al) and machine leaming are playing an increasingly
Nerve Stimulators (VNS) and Responsive Neuro stimulation (RNS) systems, vital role in seizure diagnosis and management. Al algorithms can analyze
large datasets from EEG recordings, identifying patterns and predicting
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clinicians, and policymakers are essential to bridge these disparities and
ensure that cutting-edge treatments reach all patients in need.
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