
Neurodenerative diseases yesterday, today and tomorrow 

Zvezdan Pirtošek1,2 

1Department of Neurology, University Medical Center Ljubljana, Ljubljana, Slovenia 
2Department of Neurology, Faculty of Medicine, University of Ljubljana, Slovenia  

Neurodegenerative disorders, which encompass conditions such as Alzheimer's 

disease, Parkinson's disease, Huntington’s disease and amyotrophic lateral 

sclerosis, have emerged as significant health challenges in recent centuries, likely 

coinciding with increased human lifespan and evolving environmental factors. 

These disorders result from the progressive degeneration of the structure and 

function of the nervous system, leading to debilitating effects on cognition, 

movement, and overall quality of life. 

Historically, neurodegenerative diseases were rare, largely due to shorter human 

lifespans which limited the manifestation of such late-onset conditions. Early 

medical literature from the 19th century began to document cases of these 

disorders as lifespans extended and diagnostic capabilities improved. Alzheimer's 

disease, for instance, was first described by Dr. Alois Alzheimer in 1906, 

highlighting the pathological changes in the brain that are now recognized as 

hallmarks of the disease. 

Today, neurodegenerative disorders are a major focus of medical research and 

public health. Advances in neuroimaging, molecular biology, and genetics have 

provided profound insights into the etiology and progression of these conditions. 

For example, the identification of amyloid-beta plaques and tau tangles in 

Alzheimer's disease, alpha-synuclein aggregates in Parkinson's disease, and TDP-

43 inclusions in ALS have revolutionized our understanding of these diseases at a 

molecular level. Moreover, genetic studies have uncovered numerous mutations 

and risk factors, such as the APOE ε4 allele in Alzheimer's disease, which have 

been pivotal in understanding disease susceptibility and pathogenesis. 

Despite these advances, effective therapeutic interventions remain limited. 

Current treatments primarily offer symptomatic relief rather than curative 

solutions. Pharmacological approaches, alongside non-pharmacological 

interventions like physical therapy and cognitive rehabilitation, are employed to 

manage disease symptoms and improve patient quality of life. Research into 

disease-modifying therapies, including monoclonal antibodies targeting amyloid-

beta and tau proteins, is ongoing and represents a promising area of future 

therapeutics. 

Looking forward, the field of neurodegenerative research is poised to advance 

significantly through the integration of emerging technologies and 



interdisciplinary approaches. Precision medicine, leveraging genetic and 

biomarker data, aims to tailor treatments to individual patients, enhancing 

efficacy and reducing side effects. Additionally, advancements in stem cell 

research and gene therapy hold potential for regenerative treatments that could 

halt or even reverse neurodegenerative processes. Artificial intelligence (AI) and 

machine learning are expected to revolutionize early diagnosis and personalized 

treatment plans by analyzing vast datasets to identify patterns and predict disease 

progression. Furthermore, the increasing awareness and emphasis on lifestyle 

and environmental factors opens new avenues for prevention strategies, 

potentially mitigating the onset and progression of these debilitating disorders. 

 


