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ABSTRACT

The diagnosis and management of neurological disorders, particularly Alzheimer's and Parkinson's
diseases, rely heavily on advanced medical imaging techniques. Neuroimaging modalities such as
magnetic resonance imaging (MRI), positron emission tomography (PET), and single-photon emission
computed tomography (SPECT) play a critical role in revealing structural and functional changes in the
brain associated with these diseases. This review explores how image processing techniques and artifi-
cial intelligence (Al), including machine learning and deep learning, are revolutionising the diagnosis
of Alzheimer's and Parkinson's. By leveraging these technologies, significant improvements in early
detection, disease progression tracking, and personalised treatment strategies have been achieved. This
paper aims to provide a comprehensive overview of current Al-driven approaches, their applications
in neuroimaging, and their potential to advance the understanding and treatment of these neurological
disorders.
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1. OVERVIEW OF NEUROLOGICAL DISORDERS

Brain sickness refers to any condition that affects the structure, function, or chemistry of the brain,
leading to disruption of normal activities. The brain is a complex organ that regulates almost all bodily
activities, including cognition, memory, emotion, motor skills, and sensory perception. Brain dysfunction
may profoundly affect both physical and mental health. Neurological illnesses can be categorized based
on their genesis and effects. The remainder of this paper is organized as outlined below.

Neurodegenerative Disorders
Cerebrovascular Disorders

Central Nervous System Infections and Inflammation
Traumatic Brain Injuries (TBI)
Neoplasms of the Brain

Epilepsy and Seizure Disorders
Psychological Disorders
Neurodevelopmental Disorders
Autoimmune Neurological Disorders
Metabolic Neurological Disorders
Degenerative Motor Neuron Disorders
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Diverse neurological disorders may exhibit unique symptoms that render early diagnosis and inter-
vention essential for symptom management and disease progression. This discourse pertains only to
neurodegenerative disorders, specifically Alzheimer’s and Parkinson's diseases.

2. OVERVIEW OF ALZHEIMER'S AND PARKINSON'S DISEASES

Alzheimer's and Parkinson's diseases are prevalent neurodegenerative disorders that mostly affect the
elderly; however, they differ in their symptoms, progression, and underlying mechanisms.

Alzheimer's disease (AD) is characterized by progressive decline in cognitive function and memory
deficits. It is the primary cause of dementia and affects millions of people worldwide. In Alzheimer's
disease, aberrant protein accumulation, such as beta-amyloid plaques and tau tangles, impairs neuronal
transmission and ultimately results in cell death. Preliminary symptoms frequently encompass mem-
ory impairments and challenges with routine activities that progressively deteriorate. As the disease
advances, patients may encounter confusion, alterations in personality, and challenges in language and
decision-making.

Parkinson's disease (PD) mostly affects motor functions. The disease results from the gradual deteriora-
tion of dopamine-producing neurons in the brain, especially in the substantia nigra. Dopamine is essential
for fluid coordination and balanced muscular actions. As dopamine levels diminish, individuals with
Parkinson's disease have tremors, stiffness, bradykinesia, and postural instability. Non-motor symptoms,
including cognitive impairment, sadness, and sleep difficulties, may also manifest. The precise etiology
of neuronal death in Parkinson's remains unclear. Nonetheless, genetic and environmental variables are
anticipated to significantly influence the outcomes.

214



26 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/exploiting-image-processing-and-ai-for-

neurological-disorder-diagnosis/365269

Related Content

Toward a Conceptual Model for Sustainability and Greening through Information Technology
Management

A.T. Jarmoszko, Marianne D’'Onofrio, Joo Eng Lee-Partridgeand Olga Petkova (2011). Green Finance and
Sustainability: Environmentally-Aware Business Models and Technologies (pp. 199-210).

www.irma-international.org/chapter/toward-conceptual-model-sustainability-greening/53251

Sustainability and Business Scalability of an Indian Social Enterprise: A Qualitative Analysis
Neena Sinha, Deepti Prakashand Parul Manchanda (2022). International Journal of Social Ecology and
Sustainable Development (pp. 1-13).
www.irma-international.org/article/sustainability-and-business-scalability-of-an-indian-social-enterprise/293243

Diagnosing Brain Tumors Using a Super Resolution Generative Adversarial Network Model
Ashray Gupta, Shubham Shuklaand Sandeep Chaurasia (2022). International Journal of Social Ecology
and Sustainable Development (pp. 1-18).
www.irma-international.org/article/diagnosing-brain-tumors-using-a-super-resolution-generative-adversarial-network-
model/314158

Sustainable Agriculture and Diet for Urban Development
Wasswa Shafik (2025). Sustainable Smart Cities and the Future of Urban Development (pp. 165-192).
www.irma-international.org/chapter/sustainable-agriculture-and-diet-for-urban-development/364376

Complexity Literacy for a Sustainable Digital Transition: Cases and Arguments From
Transdisciplinary Education Programs

Gerald Steiner, llja Steffelbauer, Manfred Laubichler, Lukas Zenk, Eva Schernhammer, Brenda M.
Birmann, Martin Bertau, Guido Caniglia, Kay Mihlmann, Liliya Satalkinaand Jakob Weitzer (2023).
Digitalization, New Media, and Education for Sustainable Development (pp. 56-75).

www.irma-international.org/chapter/complexity-literacy-for-a-sustainable-digital-transition/322119



http://www.igi-global.com/chapter/exploiting-image-processing-and-ai-for-neurological-disorder-diagnosis/365269
http://www.igi-global.com/chapter/exploiting-image-processing-and-ai-for-neurological-disorder-diagnosis/365269
http://www.irma-international.org/chapter/toward-conceptual-model-sustainability-greening/53251
http://www.irma-international.org/article/sustainability-and-business-scalability-of-an-indian-social-enterprise/293243
http://www.irma-international.org/article/diagnosing-brain-tumors-using-a-super-resolution-generative-adversarial-network-model/314158
http://www.irma-international.org/article/diagnosing-brain-tumors-using-a-super-resolution-generative-adversarial-network-model/314158
http://www.irma-international.org/chapter/sustainable-agriculture-and-diet-for-urban-development/364376
http://www.irma-international.org/chapter/complexity-literacy-for-a-sustainable-digital-transition/322119

