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Amyotrophic lateral sclerosis (ALS) is a rare, progressive neurodegenerative 
disorder characterized by the degeneration of upper and lower motor 
neurons. Due to the clinical heterogeneity of the disease, early diagnosis 
remains a critical challenge. This study presents a systematic literature 
review aimed at identifying diagnostic methods that facilitate early ALS 
detection. Relevant peer-reviewed studies published between 2020 and 2026 
were analyzed using a thematic approach, focusing on clinical evaluation, 
neuroimaging, electrophysiological techniques, biomarker-based methods, 
and emerging artificial intelligence applications. Findings indicate that while 
electromyography and neuroimaging are currently the most widely used 
diagnostic methods, the integration of biomarker research and AI-assisted 
decision-making holds promise for improving early detection. The review 
highlights existing gaps in diagnostic sensitivity and accessibility, 
emphasizing the need for multimodal approaches to reduce diagnostic delays. 
These insights aim to guide clinicians, researchers, and healthcare 
professionals in implementing strategies that improve early identification of 
ALS and patient outcomes.
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Methodology

Results and Discussion

The problem statement of this article stated that the complexity of 
amyotrophic lateral sclerosis led to delayed diagnosis. This article addresses 
the statement by presenting a structured literature review demonstrating that 
current diagnostic practices rely heavily on clinical evaluation and exclusion 
criteria, resulting in significant diagnostic delays. These findings confirm that 
no single diagnostic method is sufficient for the early detection of ALS. As 
shown in the figure below, a multimodal approach integrating clinical 
frameworks (El Escorial and Awaji criteria), electrophysiological techniques 
(EMG), neuroimaging (MRI), and emerging biomarker-based methods can 
lead to earlier diagnosis. Biomarkers and artificial intelligence represent 
promising future solutions; however, both are still in development and lack 
sufficient validation for routine clinical use. This article confirms that clinical 
heterogeneity and lack of definitive biomarkers are the main barriers to early 
ALS diagnosis and supports the problem described in the investigation.
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Future Work

Biomarkers and Artificial intelligence are still in early development. In some 
years, both tools would most likely serve to aid in the early diagnosis for 
ALS. If someone where to take the multimodal approach suggested in this 
literature review, the next step would that of incorporating of both tools into 
the proposed approach.
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After a comprehensive literature search, three (3) articles were screened and a 
number based score was given and presented on the table below. The 
evaluation was not made to compare articles on a competitive matter nor total 
score was taken into consideration for this evaluation. These score 
demonstrate that ALS diagnosis remains challenging due to the absence of a 
single definitive diagnostic method. This highlights the importance of a 
complementary, multimodal approach. Physical evaluation serves as the 
initial step in patient assessment, but due to the diseases symptom 
heterogeneity it's excluding criteria often delays diagnosis. 
Electrophysiological techniques are effective for detecting lower motor 
neuron degeneration, while Neuroimaging methods are valuable for 
identifying structural and functional abnormalities and ruling out alternative 
diagnoses, but they are not sufficient as standalone tools. Biomarkers show 
strong potential for improving early detection and monitoring disease 
progression; however, their clinical use remains limited by the need for 
further validation and standardization. Likewise, artificial intelligence and 
computational models may improve diagnostic accuracy and prediction, but 
their application in ALS diagnosis is still in early stages.
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The importance of this research lies in the urgent need to improve the 
early detection and diagnosis of amyotrophic lateral sclerosis (ALS), a 
rare, progressive, and currently incurable neurodegenerative disease. 
ALS primarily affects motor neurons responsible for voluntary muscle 
control, gradually leading to muscle weakness, paralysis, and 
respiratory failure. Current treatments only partially slow the 
progression of the disease, leaving patients with progressive disability 
and limited life expectancy. Improving early diagnosis could provide 
significant benefits in clinical management, treatment planning, and 
patient quality of life.

Using selected 
academic databases 

and predefined 
keywords, a 

comprehensive 
literature search was 

conducted. 

Retrieved articles were 
screened based on 

inclusion and exclusion 
criteria to ensure relevance 

and quality.

Relevant data was 
extracted and organized 
by diagnostic category. 

Collected information was 
analyzed using a thematic 

approach. 

Findings will be 
synthesized and 

discussed.

Diagnosis Methods Criteria to be evaluated A1 A2 A3

Neuroimaging

Accuracy 2 3 2

Accesibility 2 2 2

Effectiveness 2 3 2

Biomarkers

Accuracy 1 3 1

Accesibility 1 2 1

Effectiveness 1 3 1

Artificial Intelligence

Accuracy 0 1 0

Accesibility 0 1 0

Effectiveness 0 1 0

Electrophysiological

Accuracy 3 2 3

Accesibility 2 3 2

Effectiveness 3 2 3

Overall, each diagnostic method presents distinct strengths and limitations, 
reinforcing that effective ALS diagnosis depends on integrating multiple 
approaches rather than relying on a single technique. Clinical evaluation 
provides the foundation for identifying neurological deficits, while 
neuroimaging and electrophysiological studies help exclude other 
conditions and support diagnosis. As biomarkers and artificial intelligence 
continue to advance, they may contribute to a more integrated and 
data-driven diagnostic framework that enhances early detection and 
improves ALS diagnosis in the future.
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