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	 Neurological disorders are different type of health disease associated with Central 
and Peripheral Nervous system that include Brain, spinal cord & they includes various 
networks within the body or just a disorder spectrum. The burden of these diseases, including 
neurodegenerative conditions such as Alzheimer’s and Parkinson’s disease, other disorders of 
neural development, and autoimmune neurological diseases is great for individuals, families, 
and healthcare systems worldwide. The array of symptoms ranging from cognitive and motor 
deficits to sensory and emotional dysfunctions with which the clinical features manifest in each 
disease make it particularly complicated to diagnose and treat these disorders. This research 
article has been devoted primarily to the etiology, diagnostic developments and treatment options 
in neurological diseases. This approach fosters an understanding of the genetic, environmental 
and physiological factors contributing to these conditions. The advancements in diagnostic 
methods, utilizing imaging modalities, biomarkers and neurophysiology to improve the early 
detection of HCM (with further monitoring). This article also examines current and emerging 
therapies including pharmacological, gene therapy, stem cell and neurorehabilitation strategies. 
Review the most up-to-date clinical and experimental research, providing a classification of 
neurological diseases with incidence. Through a perspective on current therapeutic modalities, 
reveal the potential hurdles associated with treating neurological diseases together with some 
of the recent successes that may be heralding higher patient quality of life and outcomes. The 
nature of these technical advancements can be crucial to their success and the wearability, 
usability, and efficacy need to be evaluated by professionals from multiple disciplines such 
as neurology psychiatry genetics and biomedical engineering rather than a single field as 
neurological disorders are highly heterogeneous. The study highlights the benefits of such an 
interprofessional approach for better tools that will open doors for integration of solution in 
clinical practice.

Keywords: Alzheimer; Classification of Sleep disorder; Epilepsy;
Neurological Diseases; Nervous System; Sleep disorder.

	 Neurological disorders are a common 
and increasingly important global health challenge 
for hundreds of millions globally. These disorders 
include a variety of conditions, including 
both epilepsy and multiple sclerosis, chronic 
neuromuscular diseases and neurodegenerative 

disease like Alzheimer’s disease, Parkinson’s 
disease, Huntington’s disease and amyotrophic 
lateral sclerosis (ALS). Neurological diseases 
tend to result in physical, cognitive and emotional 
symptoms that drobot spring up not only the 
lives of these people but also their families and 
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downstream healthcare systems and societies.1 
The overall societal burden of financial turmoil 
caused by neurological disorders is staggering 
including direct medical cost like hospitalization, 
diagnosis and treatment as well as indirect costs, for 
example, loss of productivity and long-term care 
needs. Spends an awful lot on the actual mechanical 
burden, but even worse in terms of mental stuff 
because so many of these things become a chronic 
pain, anxiety, depression and allows you not 
quite as it is social distancing. Neurodegenerative 
diseases such as Alzheimer and Parkinson’s 
are among many that can lead to progressive 
cognitive decline, impacting even the most basic 
daily functions and eventually requiring 24-hour 
care. These disorders may present themselves 
in different forms, including but not limited 
to, motor dysfunction, sensory loss, seizures, 
cognitive deficits and behavioral changes.2-5 

Epilepsy is characterized with quick and recurrent 
seizures whilst multiple sclerosis is a slowly yet 
progressively eroding central nervous system, 
leading up to loss of motor and sensory functions. 
The defining feature of neurodegenerative diseases 
is the gradual death of certain types of neurons 
in the brain, resulting in a slow degeneration. 
Although the precise mechanisms are still under 
investigation, these diseases generally appear to 
result from a combination of genetic, environmental 
and lifestyle factors in conjunction with aberrant 
protein aggregation, inflammation and disruption 
of cellular processes.6

Literature survey
	 Over the past decades, the diagnosis 
and management of neurological disorders 
has evolved tremendously and particularly 
so in neurodegenerative diseases, epilepsy, 
neuroimmunology processes stroke, neuromuscular 
disease. These advances have pushed the boundaries 
of early diagnosis and precision medicine with 
effects in a variety of fields, particularly through 
the contributions of advanced imaging and genomic 
research as well as artificial intelligence (AI) 
applications.
	 Alzheimer’s and Parkinson’s disease 
remain the focus of research due to their 
incidence and impact on quality of life, with 
neurodegenerative diseases being common theme 
in IMPACT. Biomarkers, particularly tau and 
amyloid-beta, steadily have been recognized 

as robust tools for early diagnosis in 2021. For 
example, Johnson et al.7 Advanced tau imaging: 
accurate assessments of stage in Alzheimer’s 
patients, potentially decades before symptoms/
five vs. 20 years downstream (2021) Likewise, 
alpha-synuclein aggregate imaging has provided 
fresh perspectives in PD, allowing for separation 
from other neurodegenerative diseases and 
paving the way toward more selective therapeutic 
interventions.
	 Pharmacogenomic approaches have 
been explored for epilepsy research and assisted 
in personalizing treatment plans that can be 
especially urgent in the pursuit of effective therapy 
in drug-resistant epilepsy. Smith et al.8 showed 
that genetic screening can identify specific patient 
subtypes who are more likely to have positive 
effects from a certain type of anticonvulsant drug 
while experiencing less negative side (e.g., seizure 
control). The existence of wearable EEG devices 
also opens a window for continuous monitoring, 
delivering real-time information about seizure 
activity to clinicians and allowing better diagnosis 
and fine-tuning of therapies.
	 New immunomodulatory drugs have been 
introduced in treating relapses and progression 
of multiple sclerosis (MS) , which has recently 
gained significant attention as a class of drug for 
neuroinflammatory disorders. Brown et al.9 The 
mechanisms of action for these new treatments, 
including BTK inhibitors, that selectively target 
immune pathways in MS to decrease inflammation 
and neuronal injury have been reviewed. Such 
therapies not only reduce the severity of symptoms 
but also provide neuroprotection and thus are a 
promising aspect in MS therapy.
	 AI-boosted neuroimaging has helped in 
stroke research which has teased out that speed 
herald here and now offering precision with 
interventions. Patel et al.10 they wrote about AI 
algorithms developed to analyse brain scans to 
identify ischemic and hemorrhagic strokes that 
can help doctors make decisions more quickly in 
emergency settings. Investigations into imaging 
have helped develop mechanical thrombectomy 
and clot-retrieval techniques, which can now 
treat patients within hours of clinical symptoms. 
Then we have the post-stroke rehabilitation 
improvement, where there are robotic-assisted 
devices and virtual reality therapies that can not 
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only aid recovery but also enhance its motor skill 
rehabilitation role.
	 Wearable technology has transformed 
the use of devices for conditions like muscular 
dystrophy and peripheral neuropathy. Lee et 
al.11 the issue with respect to the use of wearable 
health devices for assessment of disease course 
over time is examined. Such devices track the 
level of physical activity and muscle strength 
as well as fatigue, providing clinicians with 
objective information to personalize treatment 
and adapt exercise training based on individual 
patient responses. Gene-editing techniques such as 
CRISPR are also still experimental, but they hold 
promise for muscular dystrophy by targeting the 
mutations responsible for muscle degeneration.
	 Recent studies have also highlighted 
the significance of sleep disorders, such as 
insomnia, sleep apnea, and narcolepsy, within 
the realm of neurological research. Advances in 
polysomnography and wearable sleep trackers 
are improving our understanding of sleep-related 
conditions and their connection to neurological 
health. For instance, AI-driven analysis of sleep 

patterns is now enabling more accurate diagnosis 
and individualized treatment plans. Sleep disorders 
are increasingly recognized for their role in 
exacerbating or even triggering neurological 
issues, and better management of sleep conditions 
has been linked to improved outcomes in other 
neurological disorders.12-15

	 Collectively, these papers illustrate 
a movement towards precision medicine and 
technology-supported diagnosis and treatment for 
neurodegenerative diseases. Novel biomarkers, 
imaging techniques, genomic advances and 
wearable technologies provide newer means 
of classifying neurological diseases at a much 
earlier phase that can allow for individual-specific 
treatment plans; thus in turn not only improving the 
personalized care but also patient outcomes. 
Classification of neurological disorders
	 Neurological disorders are broadly 
c l a s s i f i ed  in to  f ive  ma jo r  ca tegor ies . 
Neurodegenerative disorders, such as Alzheimer’s 
and Parkinson’s, involve gradual damage to 
brain cells, leading to memory loss and motor 
decline16. Epilepsy and seizure disorders are 

Table 1. Classification of Major Neurological Disorders, Their Examples, and Primary Symptoms

Category	 Description	 Examples	 Primary Symptoms

Neurodegenerative 	 Progressive neuronal 	 Alzheimer’s disease, 	 Cognitive impairment, 
Disorders	 degeneration leading to 	 Parkinson’s disease, 	 memory loss, motor 
	 cognitive and motor 	 ALS, Huntington’s 	 dysfunction
	 decline.	 disease
Epilepsy and 	 Characterized by 	 Epilepsy	 Seizures, loss of 
Seizure Disorders	 recurrent seizures that 		  consciousness, 
	 vary in intensity and 		  convulsions
	 type; affects individuals 
	 of all ages.
Neuromuscular 	 Disorders affecting 	 Muscular dystrophy, 	 Muscle weakness, 
Conditions	 muscles and peripheral 	 myasthenia gravis, 	 atrophy, fatigue, 
	 nerves, often leading to 	 peripheral neuropathy	 loss of sensation
	 muscle weakness and 
	 atrophy.	
Strokes and 	 Result from interrupted 	 Ischemic stroke, 	 Paralysis, speech 
Vascular 	 blood flow to the brain, 	 hemorrhagic stroke, 	 impairment, cognitive 
Disorders	 leading to neurological 	 transient ischemic 	 and sensory deficits
	 impairments and 	 attacks (TIAs)
	 potential brain damage.
Neuroinflammatory 	 Immune system attacks 	 Multiple sclerosis 	 Muscle weakness, 
Disorders	 nervous system components, 	 (MS), Guillain-Barré 	 coordination issues, 
	 causing inflammation and 	 syndrome (GBS)	 sensory disturbances
	 various neurological 
	 symptoms.
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Fig. 1. Classification of Neurological Disorder

marked by abnormal brain activity causing 
recurrent seizures and loss of consciousness. 
Neuromuscular conditions, including muscular 
dystrophy and myasthenia gravis, affect the 
muscles and peripheral nerves, resulting in 
weakness and fatigue. Strokes and vascular 
disorders, like ischemic and hemorrhagic strokes, 
occur due to disrupted blood flow to the brain, 
often leading to paralysis and speech problems17. 
Lastly, neuroinflammatory disorders, such as 
multiple sclerosis and Guillain-Barré syndrome, 
arise from immune system attacks on the nervous 
system, causing muscle weakness and sensory 
disturbances.18-20

	 Neurological illnesses encompass a 
diverse set of conditions that impact different 
aspects of the nervous system, with each category 
presenting unique symptoms, progression, and 
treatment challenges.21-24 Below are the major 
categories in table 1:
Classification of sleep disorders
	 Table 2 classifies sleep disorders into 
categories such as Dyssomnias, Parasomnias, and 

disorders associated with mental or neurological 
conditions. It also highlights specific subcategories, 
including Intrinsic and Extrinsic Sleep Disorders, 
Arousal Disorders, and Circadian Rhythm Sleep 
Disorders, each with distinct characteristics and 
underlying causes.25-30 Additionally, the table 
covers proposed sleep disorders and variations in 
sleep patterns, such as Shorter and Long Sleepers, 
as well as conditions linked to menstrual cycles.
	 The AI-based classification of sleep 
disorders begins with data collection from 
EEG, ECG, EMG signals, wearable devices 
(such as those tracking heart rate and motion), 
and patient sleep history.31-35 The collected 
data undergoes preprocessing, including noise 
filtering, normalization, segmentation, and feature 
extraction. Following this, AI models using 
machine learning techniques like SVM, Random 
Forest, and KNN, or deep learning models such 
as CNN and RNN are trained on the processed 
data. The models are then evaluated based on 
metrics like accuracy and sensitivity through cross-
validation.36-39 Once validated; the system classifies 
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Table 2. Classification of Major Sleep Disorders and Their Descriptions

Major Sleep Disorder	 Description

Dyssomnias	 Disorders related to difficulty in initiating or 
	 maintaining sleep, or excessive sleepiness.
Parasomnias	 Abnormal behaviors or events during sleep, 
	 such as sleepwalking or night terrors.
Circadian Rhythm Sleep Disorders	 Disorders in the timing of sleep, often linked 
	 to disruptions in the internal body clock.
Sleep Disorders Associated with 	 Sleep disorders that are often secondary to 
Mental Disorders	 mental health issues like depression or anxiety.
Sleep Disorders Associated with 	 Sleep issues caused or worsened by neurological 
Neurologic Disorders	 conditions, such as Parkinson’s disease or 
	 dementia.
Sleep Disorders Associated with Other 	 Sleep disturbances related to medical 
Medical Disorders	 conditions such as asthma, arthritis, or heart disease.

Fig. 2. Classification of Sleep Disorders using AI

sleep disorders such as insomnia, sleep apnea, 
narcolepsy, and others. Finally, a diagnostic report 
is generated, indicating the AI-based risk level and 
providing recommendations for consultation with 
sleep specialists.40

Emerging trends in diagnosis and treatment
	 The diagnosis  and t reatment  of 
neurological and sleep disorders are undergoing 
rapid advancements, driven by innovations in 
neuroimaging, genetic research, and technology. 
These developments are not only enhancing early 
detection but also offering more personalized and 
effective treatment options for patients.41-43

Progress on Neuroimaging
	 The neuroimaging techniques including 
functional MRI (fMRI), positron emission 
tomography (PET) and single-photon emission 
computed tomography (SPECT)] have been 
revolutionized the diagnostic strength of 
neurological disorders. These techniques give 
us information about the structure, activity and 
metabolism of the brain, allowing changes that 
occur early in diseases such as Alzheimer or 
Parkinson’s to be identified. Novel imaging 
approaches, including new tau and amyloid 
imaging can detect neurodegenerative disease prior 
to clinical symptoms.44-47

Genomics and Pharmacogenomics
	 Over the past few decades, studies 
utilizing genetic approaches have been instrumental 
in making advances towards elucidating the 
genetic bases of neurological and sleep disorders. 
Pharmacogenomics, which tailors’ treatments 
to genetic profiles, may represent a new frontier 
for treating epilepsy and possibly neurological 
disease and sleep disorders more generically. 48 

A good example is genetic screening epilepsy 
that can recognize patient subtypes that may 
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perform far better with selected anticonvulsant 
drugs, decreasing side effects and increasing 
efficiency.49-51

Use of AI in diagnosis and Monitoring
	 AI is transforming how we diagnose and 
treat neurological and sleep disorders. Machine 
learning systems are already being created 
that interpret brain scans, predict the onset of 
neurodegenerative disorders, and tailor treatment 
plans. Wearables are using AI to track sleep, detect 
disruptions and personalize interventions. 52 AI 
systems are now being developed in real-time 
seizure detection which is improving management 
of patients with epilepsy.53-55

Wearable Technology
	 Wearable technology like smartwatches 
and EEG headsets that monitor sleep behaviour, 
sleep quality and neurological activity are becoming 
more common. Smartphones and wearables that 
monitor how much you sleep; the quality of your 
sleep and your nighttime disruptions are allowing 
researchers and health care practitioners to better 
comprehend the physiology behind common sleep 
disorders such as insomnia and sleep apnea.56-

58Wearable devices that track motor function in 
Parkinson’s disease or muscular dystrophy are 
delivering real-time data to neurology, which can 
support individualized treatment decisions.59

Targeted and Immunomodulatory therapies
	 New immunomodulatory drugs have 
recently been introduced into the expanding 
therapeutic arsenal for neuroinflammatory 
disorders and are helping change the treatment 
landscape in multiple sclerosis (MS). Furthermore, 
BTK inhibitors and other targeted therapies are 
being selectively modulated to modulate immune 
response with the aims of reducing inflammation, 
slowing disease progression, and providing 
neuroprotection.60 After being tested so far in 
clinical trials, these therapies may offer improved 
benefits for patients with MS.61

DISCUSSION

	 It is demonstrated in this study that 
neurological and sleep disorders are complex 
and heterogeneous, requiring a multidisciplinary 
approach in the diagnosis and management. 
The clustering of neurological disorders into 

the categories of neurodegenerative, epileptic, 
neuromuscular, vascular, and neuroinflammatory, 
as well as the grouping of sleep disorders, helps 
understanding clinical diversity. Symptoms and 
risk factors of the two fields of disease overlap, 
making diagnosis difficult but also making it 
possible to integrate strategies.
	 Advances in biomarkers and imaging 
have led to a huge leap forward in early detection 
of neurodegenerative diseases. For example, tau 
and amyloid imaging enable pre-symptomatic 
diagnosis of Alzheimer’s disease while alpha-
synuclein marks help to differentiate Parkinson’s. 
But their routine use is impeded due to high costs 
and restricted availability. Pharmacogenomics 
also shows potential for personalized treatment 
of epilepsy and other indications, but there needs 
to be greater efforts in infrastructure and ethical 
considerations for scaling usage.
	 Integration of AI and wearables is 
revolutionizing not only the diagnosis but the 
continuous monitoring. AI algorithms have today 
improve diagnosis finding of stroke, prediction of 
disease progression, and discrimination of sleep 
disorders. Wearable devices offer information on 
motor activity, seizure burden and quality of sleep 
in real-time to enable targeted interventions. Yet 
their adoption in the clinic hinges on validation, 
patient compliance and data security.
	 Therapeutically, immunomodulatory and 
targeted drugs are transforming the treatment of 
neuroinflammatory diseases including multiple 
sclerosis. BTK inhibitors and like drugs might be 
candidates to halt the course of the disease and to 
confer neuroprotection. Meanwhile, gene therapy 
and applications using CRISPR technology are 
being developed for neuromuscular diseases, even 
though safety and longer-term efficacy still needs 
to be proven.
	 Up All Night In Neurology sleep 
disorders are emerging as effects/ants of neurologic 
decompensatory states. Disorders like insomnia 
and sleep apnea don’t just make it harder to 
function during the day, but also worsen diseases 
like Alzheimer’s and Parkinson’s. In combination 
with polysomnography, wearable batteries and AI-
based sleep analysis have increased the accuracy of 
diagnosis and enable more personalized treatment 
strategies, demonstrating the need for the inclusion 
of sleep management in neurological care.
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	 Together, these results reflect a change 
towards precision medicine that is more reliant on 
technology, targeted for the patient, and embraces 
interdisciplinarity. Obstacles persist in terms of 
cost, availability, ethical and long-term safety 
of emerging therapies. Nevertheless, advanced 
imaging, genetics, AI, and wearable devices can 
be strongly expected to advance outcomes and 
quality of life of individuals with neurologic and 
sleep conditions.

CONCLUSION

	 A progress in nomenclature and diagnosis 
as well as treatment of neurological and sleep 
disorders has improved patient care. Advanced 
imaging techniques like functional MRI and 
AI-driven imaging tools enable the detection of 
symptoms of disease such as Alzheimer’s and 
Parkinson’s diseases at a stage before clinical or 
systemic symptoms arise. The recent development 
of pharmacogenomics also enables more 
customized therapeutic strategies by tailoring drug 
exposure for best operating effect while avoiding 
adverse effects, especially in epilepsy and other 
drug resistant diseases.Advances in technology, 
especially with the advent of wearable devices, 
have also improved real time monitoring and 
increasing our understanding of neurological and 
sleep disorders on both clinical and an individual 
basis to inform more individualized treatments. 
The increasing use of disease-modifying therapies 
targeting specific molecular pathways (eg, BTK 
inhibitors in multiple sclerosis) is an example 
of the target-specific approach to making more 
efficacious and tailored interventions.
	 Nevertheless, obstacles remain such as 
ethical issues of genetic testing and data privacy or 
for example, limited access to innovative therapies. 
The combination of neuroscience, technology, and 
personalized medicine has the potential to benefit 
patients greatly over time. It will be important to 
ensure that these advancements have equitable 
access, so that their advantages are as great as 
possible. There is a lot of good news on the 
horizon for the treatment of neurological and sleep 
disorders; innovation continues to bring new hope 
with effective, more personalized therapies.
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