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ANNOTATSION

Neurology is a branch of medicine that focuses on the diagnosis, treatment, and
prevention of disorders affecting the central and peripheral nervous systems. These
include the brain, spinal cord, nerves, and muscles. Neurological disorders such as
Alzheimer’s disease, Parkinson’s disease, epilepsy, multiple sclerosis, and stroke
represent major global health challenges due to their high prevalence and long-term
disability impact. Advances in neuroimaging, molecular biology, and
neuropharmacology have significantly improved early diagnosis and therapeutic
strategies. This article reviews the structure of the nervous system, common
neurological diseases, diagnostic techniques, and current treatment approaches,
highlighting the importance of interdisciplinary research in improving patient

outcomes.
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INTRODUCTION.
Neurology is a rapidly evolving medical specialty concerned with disorders of the

nervous system. The nervous system is divided into the central nervous system (CNS),
which includes the brain and spinal cord, and the peripheral nervous system (PNS),
consisting of nerves outside the CNS. Proper functioning of this complex system is
essential for movement, cognition, sensation, and autonomic regulation.

The brain controls higher cognitive functions such as memory, speech, and
reasoning. The spinal cord transmits signals between the brain and the body. Neurons,
the primary functional cells of the nervous system, communicate through electrical and

chemical signals. Any disruption in these pathways can result in neurological symptoms
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such as weakness, seizures, memory loss, or impaired coordination. Over the past
decade—and especially in the last few years—neurology has shifted from mainly
symptomatic care toward mechanism-based, earlier, and more personalized treatment.
On the “understanding” side, advances in genetics, neuroimmunology, and retinopathy
research have clarified how inflammation, misfolded proteins, and circuit dysfunction
drive conditions such as multiple sclerosis, Alzheimer’s disease, and Parkinson’s
disease. On the “treatment” side, several breakthroughs illustrate this change: (1)
disease-modifying therapies for early Alzheimer’s disease using anti-amyloid
antibodies; (2) RNA-targeted medicines such as antisense oligonucleotides for genetic
forms of ALS; (3) gene-based therapies transforming outcomes in spinal muscular
atrophy; (4) targeted migraine prevention through CGRP-pathway biologics; and (5)
rapid growth of neurotechnology—adaptive deep brain stimulation, responsive
neurostimulation, and brain—computer interfaces for rehabilitation and communication.
Parallel progress in diagnostics—especially blood biomarkers for Alzheimer’s
pathology—supports earlier identification and treatment selection. Together, these
developments signal a move toward precision neurology, where the right therapy is
matched to the right patient at the right disease stage, while safety monitoring and
equitable access remain critical priorities.

Neurodegenerative diseases are characterized by progressive loss of neuronal
function. For example, Alzheimer’s disease primarily affects memory and cognitive
abilities, while Parkinson’s disease leads to tremors, rigidity, and bradykinesia. Stroke
occurs when blood supply to part of the brain is interrupted or reduced, leading to tissue
damage. Early intervention is critical to minimize long-term disability. Epilepsy is a
chronic condition characterized by recurrent seizures caused by abnormal electrical
activity in the brain. Multiple sclerosis involves immune-mediated damage to the myelin
sheath, resulting in impaired nerve signal transmission.

Modern neurology relies on advanced diagnostic tools such as magnetic resonance
imaging (MRI), computed tomography (CT), electroencephalography (EEG), and nerve
conduction studies. These techniques allow precise localization of lesions and functional

abnormalities. Treatment depends on the specific condition and may include
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pharmacotherapy, surgical interventions, physical therapy, and lifestyle modification.

Recent innovations such as targeted biological therapies and neurorehabilitation
programs have improved quality of life for many patients. Preventive strategies—
especially in stroke and neurodegenerative diseases—focus on risk factor control,
including hypertension management, healthy diet, and regular physical activity.
Disorders of the nervous system are a leading cause of disability worldwide, spanning
acute conditions (e.g., ischemic stroke), chronic neuroinflammatory diseases (e.g.,
multiple sclerosis), neurodegeneration (e.g., Alzheimer’s disease), genetic
neuromuscular disorders (e.g., spinal muscular atrophy), and functional circuit disorders
(e.g., migraine, epilepsy). Historically, many therapies addressed symptoms rather than
disease biology.

Recent progress has come from three converging forces: (1) better biological models
(genetics, immune mechanisms, protein aggregation, axonal injury markers), (2)
diagnostic modernization (advanced imaging and blood biomarkers), and (3) therapeutic
innovation (biologics, RNA medicines, gene-based therapy, and closed-loop
neurostimulation). These shifts are changing both research priorities and clinical
decision-making.

Conclusion

Neurology plays a crucial role in modern medicine by addressing complex disorders
of the nervous system. Continuous research and technological advancements are
enhancing diagnostic accuracy and therapeutic effectiveness. A multidisciplinary
approach remains essential to improving long-term outcomes and reducing the global

burden of neurological diseases.
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