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Introduction 

Pediatric neurology, a complex and rapidly evolving field, presents unique challenges in diagnosing and 

managing a diverse range of neurological disorders in children. (1) The increasing complexity of these 

conditions, coupled with the ever-growing volume of medical data, necessitates innovative approaches to 

Abstract 

Introduction: Pediatric neurology is a complex field with a diverse range of neurological 

disorders affecting children. Artificial intelligence (AI) has emerged as a promising tool to 

address the challenges in diagnosing and managing these conditions. 

Aims: This narrative review aims to explore the current applications of AI in pediatric 

neurology, assess its potential benefits, and identify future directions for research and 

clinical practice. 

Methodology: A comprehensive literature search was conducted using PubMed, Scopus, 

and Google Scholar to identify relevant studies published in English. The included studies 

were systematically reviewed to extract key information on the application of AI in pediatric 

neurology. 

Results: AI has shown significant potential in various areas of pediatric neurology, 

including medical image analysis, natural language processing, decision support systems, 

and predictive modelling. AI-powered tools can improve diagnostic accuracy, enhance 

treatment planning, and facilitate early intervention. 

Conclusion: AI has the potential to revolutionize pediatric neurology. However, challenges 

such as data quality, algorithmic bias, and ethical considerations need to be addressed to 

ensure the safe and effective implementation of AI in clinical practice. Future research 

should focus on developing robust and interpretable AI models, addressing ethical 

concerns, and integrating AI into clinical workflows. 
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improve diagnostic accuracy, treatment efficacy, and patient outcomes. Artificial intelligence (AI), with its 

potential to analyze vast amounts of data and identify intricate patterns, has emerged as a promising tool to 

revolutionize pediatric neurology. (2)                                                           

AI, a broad field encompassing various techniques such as machine learning, deep learning, and natural 

language processing, has the potential to transform numerous aspects of pediatric neurological care.   By 

leveraging AI algorithms, clinicians can enhance the accuracy and efficiency of diagnostic processes, 

personalize treatment plans, and improve prognostication. (3) 

One of the most significant applications of AI in pediatric neurology lies in the field of medical imaging. AI-

powered algorithms can analyze medical images, such as magnetic resonance imaging (MRI) and 

electroencephalography (EEG), to identify subtle abnormalities that may be missed by human observers.(4) 

AI can assist in the early detection of developmental disorders like autism spectrum disorder (ASD) by 

analyzing structural and functional brain changes. (5) Additionally, AI can help in the diagnosis of epilepsy 

by accurately identifying seizure patterns in EEG recordings. (6)   Another promising application of AI is in 

the development of decision support systems. These systems can provide clinicians with evidence-based 

recommendations by analyzing patient data, medical literature, and clinical guidelines. This can aid in making 

informed decisions about diagnostic tests, treatment options, and patient management strategies. (7)    

Furthermore, AI can be used to develop personalized treatment plans. By analyzing a patient's genetic makeup, 

medical history, and clinical data, AI algorithms can identify the most effective treatment strategies for 

individual patients. This can lead to improved treatment outcomes and reduced adverse effects. (8)    

While the potential benefits of AI in pediatric neurology are substantial, it is crucial to acknowledge the 

challenges and limitations associated with its implementation. Ethical considerations, such as data privacy and 

algorithmic bias, must be carefully addressed to ensure the responsible and equitable use of AI in clinical 

practice. Additionally, rigorous validation and testing of AI algorithms are necessary to establish their 

reliability and accuracy.    

In conclusion, AI has the potential to significantly advance the field of pediatric neurology. By leveraging its 

capabilities in medical imaging, decision support, and personalized medicine, AI can improve the accuracy of 

diagnoses, optimize treatment plans, and enhance patient outcomes. However, it is essential to approach the 

integration of AI with caution, addressing ethical concerns and ensuring rigorous validation to maximize its 

benefits while minimizing potential risks.    

 

 

https://medium.com/@antiscam.biz/the-intersection-of-ai-and-education-transforming-learning-experiences-f647bdb51d1b?responsesOpen=true&sortBy=REVERSE_CHRON
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Aims & Objectives 

This narrative review aims to explore the potential of artificial intelligence (AI) in revolutionizing pediatric 

neurology. The objectives of this review are to: (1) systematically assess the current state-of-the-art AI 

applications in pediatric neurology, including medical imaging analysis, natural language processing, and 

decision support systems; (2) evaluate the potential benefits of AI in improving diagnostic accuracy, treatment 

efficacy, and patient outcomes; (3) critically analyze the challenges and limitations associated with AI 

implementation in clinical practice, such as data quality, algorithmic bias, and ethical considerations; and (4) 

discuss the future directions and research priorities for advancing AI in pediatric neurology, including the need 

for robust validation studies, interdisciplinary collaboration, and ethical guidelines. 

 

Methodology 

This narrative review was conducted to explore the potential of artificial intelligence (AI) in revolutionizing 

pediatric neurology. A comprehensive literature search was performed using PubMed, Scopus, and Google 

Scholar databases. The search terms employed included "artificial intelligence," "machine learning," "deep 

learning," "pediatric neurology," "medical imaging," "natural language processing," and "decision support 

systems." 

The inclusion criteria for studies were: (1) original research articles, review articles, and case reports; (2) 

studies focusing on the application of AI in pediatric neurology; and (3) studies published in English. 

Exclusion criteria included studies not directly related to pediatric neurology, those without a clear AI 

component, and those not published in peer-reviewed journals. 

The identified studies were meticulously screened, and relevant data were extracted, including study design, 

sample size, AI techniques employed, performance metrics, and clinical implications. A qualitative synthesis 

of the extracted data was performed to identify emerging trends, challenges, and opportunities in the field.  

 

Results 

Applications of AI in Pediatric Neurology: Table 1 summarizes different types of AI Applications in 

Pediatric Neurology 
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Table 1: Summary of AI Applications in Pediatric Neurology 

Application Area AI Technique Key Benefits Challenges 

Medical Imaging CNNs, Deep Learning Improved diagnostic accuracy, 

early detection of disorders 

Data quality and variability, 

model interpretability (9) 

Natural Language 

Processing 

NLP, Machine 

Learning 

Extraction of valuable insights 

from clinical notes, risk factor 

identification 

Data quality, inconsistency, and 

privacy concerns (10) 

Decision Support 

Systems 

Machine Learning, AI Personalized treatment 

recommendations, improved 

clinical decision-making 

Data quality, model bias, and 

ethical considerations (11)  

Predictive 

Modeling 

Machine Learning, 

Statistical Modeling 

Prediction of disease 

progression, risk stratification 

Data quality, model complexity, 

and interpretability (12) 

Drug Discovery 

and Development 

AI, Machine Learning Accelerated drug discovery, 

improved drug design 

Data quality, computational 

resources, and regulatory 

challenges (13) 

 

Table 2 describes different types of AI Applications in Pediatric Neurology by Disorder. 

Table 2: AI Applications in Pediatric Neurology by Disorder 

Disorder Key Applications 

Autism Spectrum Disorder (ASD) 

Early diagnosis, phenotype characterization 

(14) 

Attention-Deficit/Hyperactivity Disorder 

(ADHD) 

Early diagnosis, treatment response 

prediction (15) 

Epilepsy 

Seizure detection, prediction, and 

classification (16) 

Cerebral Palsy Gait analysis, motor function assessment (17) 

Neurodegenerative Diseases 

Early diagnosis, disease progression 

monitoring (18) 
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Medical Imaging Analysis: 

Brain Tumor Detection and Classification: 

Convolutional Neural Networks (CNNs): CNNs have been effectively employed to automatically detect and 

classify brain tumors in pediatric patients with high accuracy. These models can analyze MRI and CT images 

to identify tumor characteristics such as size, location, malignancy grade, and potential infiltration into 

surrounding tissues. (19) 

Radiomics: By extracting quantitative features from medical images, radiomics can aid in the early detection 

and accurate classification of brain tumors. AI-powered radiomic analysis can improve the sensitivity and 

specificity of tumor diagnosis, especially in cases with subtle or atypical appearances. (20) 

Segmentation and Tracking: AI-powered segmentation techniques can accurately delineate tumor 

boundaries, facilitating surgical planning and radiation therapy. Additionally, AI-driven tracking algorithms 

can monitor tumor growth and response to treatment over time. (21) 

Neurodevelopmental Disorder Diagnosis: 

Autism Spectrum Disorder (ASD): AI algorithms, particularly deep learning models, have been used to 

analyze structural and functional brain abnormalities in children with ASD. By examining MRI and functional 

MRI (fMRI) data, these models can identify subtle patterns associated with ASD, such as altered brain 

connectivity and reduced cortical thickness, leading to earlier and more accurate diagnosis. (22) 

Attention Deficit Hyperactivity Disorder (ADHD): AI-powered analysis of neuroimaging data, such as 

diffusion tensor imaging (DTI), can help identify structural and functional brain differences in children with 

ADHD. This can aid in the differential diagnosis of ADHD from other neurodevelopmental disorders and 

inform personalized treatment strategies. (23) 

 

Epilepsy Diagnosis and Seizure Prediction: 

Electroencephalography (EEG): AI algorithms can analyze EEG recordings to automatically detect and 

classify different types of seizures, including focal seizures, generalized seizures, and absence seizures. This 

can help in the accurate diagnosis of epilepsy and the optimization of treatment plans. (24) 

Seizure Prediction: AI-powered models can analyze patient data, including EEG recordings, clinical 

information, and wearable device data, to predict the onset of seizures. This can enable early intervention, 

such as medication administration or environmental adjustments, to reduce the frequency and severity of 

seizures. (25) 
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Natural Language Processing 

Medical Record Analysis: 

Phenotype Extraction: NLP techniques can extract relevant phenotypic information from clinical notes, such 

as patient demographics, medical history, treatment outcomes, and genetic mutations. This information can be 

used to identify patients with rare genetic disorders, facilitate genetic counseling, and inform clinical decision-

making. (26) 

Risk Factor Identification: By analyzing large volumes of clinical text, NLP can identify risk factors for 

various neurological conditions, including genetic mutations, environmental exposures, and lifestyle factors. 

(27) 

Clinical Decision Support: NLP can be used to generate clinical decision support systems that provide 

evidence-based recommendations to clinicians. For example, NLP can analyze clinical guidelines and medical 

literature to provide information on best practices for specific neurological conditions. (28) 

 

Decision Support Systems 

Treatment Recommendation: 

Personalized Medicine: AI-powered decision support systems can analyze patient-specific data, such as 

genetic information, medical history, and clinical findings, to recommend personalized treatment plans. This 

can help optimize treatment outcomes and minimize adverse effects. (29) 

Drug Prescription: AI algorithms can assist in the selection of appropriate medications by considering factors 

such as drug interactions, patient comorbidities, and treatment guidelines. (30) 

Surgical Planning: AI can aid in surgical planning by analyzing preoperative imaging data to identify optimal 

surgical approaches and predict potential complications. (31) 

Predictive Modeling 

Disease Progression: AI models can predict the progression of neurological disorders, such as 

neurodegenerative diseases, by analyzing clinical data, genetic information, and imaging biomarkers. This can 

help in early intervention and disease management. (32) 

Patient Outcome Prediction: AI can predict patient outcomes, such as mortality and functional impairment, 

based on a variety of factors, including demographic information, medical history, and treatment response. 

This can aid in risk stratification and resource allocation. (33) 

Drug Discovery and Development 

AI is being used to accelerate the discovery and development of new drugs for pediatric neurological disorders. 
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By analyzing vast amounts of biological data, AI can identify potential drug targets, predict drug efficacy and 

toxicity, and optimize drug design. This can lead to the development of more effective and safer treatments 

for pediatric neurological conditions. (34) 

Additionally, AI can be used to develop wearable devices and mobile applications that can monitor patient 

health, track symptoms, and provide real-time feedback. These technologies can improve patient engagement, 

adherence to treatment plans, and overall quality of life. 

 

Discussion 

The integration of artificial intelligence (AI) into pediatric neurology has the potential to revolutionize the 

field, offering significant advancements in diagnosis, treatment, and patient care. This narrative review has 

explored the diverse applications of AI in pediatric neurology, including medical imaging analysis, natural 

language processing, decision support systems, and predictive modelling. 

AI-powered analysis of medical images has significantly improved the accuracy and efficiency of diagnosing 

various neurological disorders in children. Deep learning algorithms, particularly convolutional neural 

networks (CNNs), have been instrumental in detecting and classifying brain tumors, identifying subtle 

abnormalities associated with neurodevelopmental disorders like ASD, and detecting seizure patterns in EEG 

recordings. These advances have the potential to lead to earlier diagnosis, more accurate prognosis, and 

improved treatment outcomes. (35) 

However, challenges remain in ensuring the reliability and generalizability of AI-based image analysis models. 

Factors such as variability in image quality, patient demographics, and disease subtypes can impact the 

performance of these models. (36) Future research should focus on developing robust and adaptable AI 

algorithms that can accurately analyze diverse datasets and provide reliable clinical insights. 

Natural language processing (NLP) techniques have the potential to unlock valuable insights from large 

volumes of unstructured clinical text. By analyzing electronic health records (EHRs) and clinical notes, NLP 

can identify relevant information, such as patient demographics, medical history, and treatment outcomes. 

(37) This information can be used to identify patients at risk for specific neurological conditions, predict 

disease progression, and personalize treatment plans. However, NLP models are heavily reliant on the quality 

and quantity of training data. To improve the accuracy and reliability of NLP-based applications, it is crucial 

to develop robust data curation and annotation processes. (38) 

AI-powered decision support systems can provide clinicians with evidence-based recommendations to 

improve patient care. By analyzing large datasets, including clinical guidelines, medical literature, and patient-
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specific information, these systems can generate personalized treatment plans. However, the effectiveness of 

these systems depends on the quality of the underlying data and the accuracy of the AI algorithms. It is 

essential to ensure that AI-based decision support systems are transparent, explainable, and aligned with 

clinical guidelines. (39)    

AI-based predictive models can forecast disease progression and identify patients at high risk of adverse 

outcomes. By analyzing a variety of factors, including genetic information, clinical data, and environmental 

exposures, these models can help clinicians make proactive interventions to prevent disease progression and 

improve patient outcomes. (40) However, the accuracy of predictive models depends on the quality of the 

input data and the robustness of the underlying algorithms. It is important to validate these models in large, 

diverse patient populations to ensure their clinical utility. (41) 

AI is accelerating the discovery and development of new drugs for pediatric neurological disorders. By 

analyzing vast amounts of biological data, AI can identify potential drug targets, predict drug efficacy and 

toxicity, and optimize drug design. (42) This can lead to the development of more effective and safer 

treatments for pediatric neurological conditions. However, challenges remain in translating AI-driven drug 

discovery into clinical applications. Rigorous clinical trials are essential to validate the safety and efficacy of 

AI-identified drug candidates. 

As AI becomes increasingly integrated into pediatric neurology, it is crucial to address ethical considerations, 

including data privacy, algorithmic bias, and transparency. It is essential to ensure that AI systems are 

developed and deployed in an ethical and responsible manner. 

 

Future Research Points 

Future research should focus on several key areas. Continued development of advanced AI techniques, such 

as deep learning and reinforcement learning, can further enhance the accuracy and efficiency of AI 

applications. The establishment of large-scale, well-annotated datasets can facilitate the development and 

training of robust AI models. Addressing ethical considerations and developing regulatory frameworks is 

crucial to ensure the responsible and equitable use of AI in healthcare. Fostering interdisciplinary collaboration 

between neurologists, computer scientists, engineers, and ethicists can accelerate the development and 

implementation of AI-based solutions. AI systems should be designed with the needs and preferences of 

clinicians and patients in mind to ensure user acceptance and optimal performance. Developing AI models 

that can provide clear and interpretable explanations for their decisions can enhance trust and facilitate clinical 

adoption. Leveraging AI to develop personalized treatment plans based on individual patient characteristics 
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can improve treatment outcomes. Finally, AI-powered devices and applications can enable remote monitoring 

of patients, facilitating early intervention and improving access to care. 

 

Study Limitations 

While this narrative review provides a comprehensive overview of the potential applications of AI in pediatric 

neurology, several limitations should be acknowledged. The quality and quantity of available data can 

significantly impact the performance of AI models, and data privacy and ethical considerations may limit data 

sharing and access. Many AI models, particularly deep learning models, are considered "black box" models, 

making it difficult to understand the underlying decision-making process. This lack of interpretability can 

hinder clinical trust and adoption. The generalizability of findings from AI studies may be limited by factors 

such as patient populations, data quality, and model architectures. It is important to validate AI models in 

diverse clinical settings to ensure their reliability and effectiveness. The ethical implications of using AI in 

healthcare, including issues of bias, fairness, and accountability, need to be carefully considered. Ensuring 

transparency and responsible AI development is crucial to build trust and mitigate potential risks. Addressing 

these limitations will be essential to fully realize the potential of AI in pediatric neurology. 

 

Conclusion 

AI has the potential to revolutionize pediatric neurology. By leveraging the power of AI, we can improve 

diagnostic accuracy, optimize treatment plans, and enhance patient outcomes. However, it is essential to 

address the challenges and limitations associated with AI, including data quality, algorithmic bias, and 

interpretability. By carefully considering these factors, we can harness the full potential of AI to improve the 

lives of children with neurological disorders. 
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