
Use of artificial intelligence in the diagnosis of mouth ulcers 

 

Eur. Chem. Bull. 2023,12 issue 8), 5508-5513                                                                                                          5508 
 

 

       Use of artificial intelligence in the diagnosis of mouth ulcers 
 
              1Dr. Harjit Singh Kalsi, 2Dr. Viraj R Kharkar, 3Dr. Tejal Patil,  
                       4Dr. Deepak Kolte, 5Dr. Barun Kumar, 6Dr. Ashvin Wagh,  
                                           7Dr. Shashank Gaikwad 

 
1Professor & Head, 2,5Associate Professor, 3,4,6Assistant Professor, Department of Oral & 

Maxillofacial Surgery, BharatiVidyapeeth (Deemed to be University) Dental College & Hospital, Navi 

Mumbai, India 
7Professor, Department of Orthodontics, BharatiVidyapeeth (Deemed to be University) Dental 

College & Hospital, Navi Mumbai, India 

 

                                  Corresponding author: Dr. Harjit Singh Kalsi,  

 

ABSTRACT 

Mouth ulcers, also known as aphthous ulcers, are common oral lesions that can cause 

discomfort and pain for individuals. The accurate and timely diagnosis of mouth ulcers is 

crucial for effective treatment and management. Artificial intelligence (AI) has emerged as a 

promising tool in healthcare, offering the potential to enhance diagnostic accuracy and 

efficiency. This paper aims to explore the application of AI in the diagnosis of mouth 

ulcers.The study begins by reviewing the existing literature on mouth ulcers, including their 

etiology, clinical manifestations, and conventional diagnostic approaches. Subsequently, it 

delves into the advancements in AI techniques, such as machine learning, deep learning, and 

natural language processing, that have facilitated the development of AI-based diagnostic 

models.Various datasets used in training and evaluating AI models for mouth ulcer diagnosis 

are examined, encompassing clinical images, patient medical histories, and relevant oral 

health data. The paper also discusses the challenges associated with dataset collection, 

annotation, and standardization, as well as the strategies employed to mitigate these 

challenges.Furthermore, the study presents an overview of the AI models developed for 

mouth ulcer diagnosis, including image classification models, decision support systems, and 

intelligent chatbots. The performance metrics and validation methods used to assess the 

accuracy and reliability of these models are discussed, along with their limitations.The paper 

concludes with a discussion on the potential benefits and limitations of implementing AI in 

mouth ulcer diagnosis. It highlights the ability of AI models to assist healthcare professionals 

in accurate diagnosis, facilitate timely treatment decisions, and improve patient outcomes. 

However, it also addresses concerns regarding model interpretability, data privacy, and the 

need for human expertise in the diagnostic process. 

Overall, this paper contributes to the understanding of the role of AI in mouth ulcer diagnosis 

and provides insights into the current advancements and challenges in this domain. It 

underscores the importance of further research and collaboration between AI experts and oral 

health professionals to realize the full potential of AI in improving the diagnosis and 

management of mouth ulcers. 

 

INTRODUCTION 

Mouth ulcers, also known as aphthous ulcers, are common oral mucosal lesions that affect a 

significant portion of the population worldwide (1). These ulcers are characterized by painful, 

round or oval-shaped sores that can appear on the lips, tongue, cheeks, or gums (2). While 

most mouth ulcers are benign and self-limiting, they can cause discomfort, interfere with 

eating and speaking, and negatively impact the quality of life for individuals who experience 

recurrent or severe episodes (3). 
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Accurate and timely diagnosis of mouth ulcers is crucial for appropriate management and 

treatment. Conventional diagnostic methods for mouth ulcers rely on clinical examination, 

patient history, and, in some cases, histopathological analysis (4). However, these approaches 

have limitations, as they can be subjective, time-consuming, and dependent on the expertise 

of healthcare professionals. This can lead to variations in diagnosis and delays in initiating 

appropriate treatment. 

In recent years, artificial intelligence (AI) has emerged as a promising tool in healthcare, 

offering the potential to enhance diagnostic accuracy and efficiency. AI refers to the 

development of computer algorithms that can mimic human intelligence and perform tasks 

such as image recognition, natural language processing, and decision-making (5). Machine 

learning and deep learning techniques, in particular, have shown great potential in various 

medical applications, including image analysis and pattern recognition (6). 

The application of AI in the diagnosis of mouth ulcers holds significant promise for 

improving clinical decision-making and patient outcomes. AI models can analyze large 

datasets comprising clinical images, patient medical histories, and relevant oral health data to 

identify patterns and markers associated with mouth ulcer diagnosis. By learning from these 

datasets, AI models can develop predictive capabilities and assist healthcare professionals in 

making accurate and timely diagnoses (7). 

Despite the advancements in AI-based medical diagnosis, the application of AI in the 

diagnosis of mouth ulcers is relatively underexplored. While studies have explored the use of 

AI in various oral healthcare applications, such as oral cancer detection (8), periodontal 

disease diagnosis (9), and dental caries detection (10), limited research has focused 

specifically on AI in mouth ulcer diagnosis. 

 

REVIEW 

The primary objective of this study is to explore the application of artificial intelligence in the 

diagnosis of mouth ulcers. Specifically, the objectives include: 

− Reviewing the existing literature on mouth ulcers, including their etiology, clinical 

manifestations, and conventional diagnostic approaches. 

− Examining the advancements in AI techniques, such as machine learning, deep learning, 

and natural language processing, that have facilitated the development of AI-based 

diagnostic models for mouth ulcers. 

− Investigating the datasets used in training and evaluating AI models for mouth ulcer 

diagnosis, including clinical images, patient medical histories, and relevant oral health 

data. 

− Discussing the challenges associated with dataset collection, annotation, and 

standardization in the context of mouth ulcer diagnosis. 

− Presenting an overview of the AI models developed for mouth ulcer diagnosis, including 

image classification models, decision support systems, and intelligent chatbots. 

− Analyzing the performance metrics and validation methods used to assess the accuracy 

and reliability of AI models in mouth ulcer diagnosis. 

− Highlighting the potential benefits and limitations of implementing AI in mouth ulcer 

diagnosis and discussing the ethical and practical considerations associated with its use. 

To achieve the stated objectives, this research employed a systematic methodology that 

involved a comprehensive literature review and data analysis. The literature review involved 

identifying relevant studies, articles, and publications from databases, such as PubMed, 

Scopus, and Google Scholar. The search strategy employed a combination of keywords 

related to mouth ulcers, artificial intelligence, machine learning, deep learning, diagnosis, and 

oral healthcare. 
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The selected literature was critically reviewed, and key findings were synthesized to provide 

an overview of the current state of research on the application of AI in mouth ulcer diagnosis. 

Additionally, the research methodology involved the collection and analysis of data 

pertaining to AI models developed for mouth ulcer diagnosis, including their performance 

metrics and validation methods. 

The data collection process involved gathering relevant information from primary research 

articles, conference proceedings, and relevant reports. The collected data were analyzed to 

extract key insights, trends, and limitations associated with the application of AI in mouth 

ulcer diagnosis. 

Mouth Ulcers: Etiology, Clinical Manifestations, and Conventional Diagnosis 

Mouth ulcers, also known as aphthous ulcers, are common oral mucosal lesions that can have 

various etiologies and risk factors. They are believed to result from a complex interplay of 

genetic, immunological, and environmental factors (1). Some potential etiological factors 

include trauma, stress, hormonal changes, nutritional deficiencies, and microbial infections 

(2).  

Clinical manifestations of mouth ulcers can vary but typically include the presence of painful, 

round or oval-shaped sores on the oral mucosa. The severity, size, and duration of the ulcers 

can vary, and they may be categorized into different subtypes based on their clinical 

characteristics, such as recurrent aphthous stomatitis (RAS), minor aphthous ulcers, major 

aphthous ulcers, and herpetiform ulcers (3). Conventional diagnosis of mouth ulcers 

primarily relies on clinical examination and patient history. Healthcare professionals carefully 

assess the appearance, location, and characteristics of the ulcers to make a diagnosis. In 

certain cases, biopsy and histopathological analysis may be necessary to rule out other 

potential causes or confirm the diagnosis (4). However, these conventional diagnostic 

approaches can be subjective, time-consuming, and dependent on the expertise of the 

clinician, leading to variations in diagnosis and potential delays in initiating appropriate 

treatment. 

 

Artificial Intelligence in Healthcare and Oral Health 

Artificial intelligence (AI) has gained significant attention in the healthcare field for its 

potential to improve diagnostic accuracy, efficiency, and patient outcomes. AI involves the 

development of computer algorithms that can perform tasks that traditionally require human 

intelligence, such as image recognition, natural language processing, and decision-making 

(5). 

In oral health, AI has shown promise in various applications, including the diagnosis of oral 

diseases and conditions. AI models have been developed to detect and classify oral cancers, 

periodontal diseases, dental caries, and other oral pathologies (6)(7)(8). These models utilize 

AI techniques, such as machine learning and deep learning, to analyze clinical images, patient 

data, and other relevant information to make accurate diagnoses or provide decision support 

to healthcare professionals. 

The implementation of AI in oral healthcare offers several potential benefits. AI models can 

enhance diagnostic accuracy by identifying subtle patterns or markers that may not be easily 

detectable by human clinicians alone. They can also improve efficiency by automating certain 

tasks, reducing the time required for diagnosis and treatment planning. Additionally, AI 

models have the potential to provide standardized and consistent diagnoses, minimizing the 

subjectivity and variability that can occur with conventional diagnostic approaches (9). 

However, there are limitations and challenges associated with implementing AI in oral 

healthcare. These include the need for large and diverse datasets for training AI models, 

potential biases in the data used for training, the interpretability of AI models, data privacy 

and security concerns, and the potential displacement of healthcare professionals (10)(11). It 
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is crucial to address these challenges to ensure the responsible and effective implementation 

of AI in oral healthcare. 

 

AI Techniques for Mouth Ulcer Diagnosis 

AI techniques used in mouth ulcer diagnosis include machine learning, deep learning, and 

natural language processing. Machine learning involves the development of algorithms that 

can learn from data and make predictions or decisions without being explicitly programmed 

(12). Deep learning, a subset of machine learning, utilizes artificial neural networks with 

multiple layers to extract complex patterns and features from data (13). Natural language 

processing focuses on the analysis and understanding of human language, enabling AI models 

to process and interpret textual information (14). 

In the context of mouth ulcer diagnosis, image analysis algorithms and models are commonly 

used. These models analyze clinical images of mouth ulcers, extracting features and patterns 

to classify them into different subtypes or assist in making accurate diagnoses (15). Deep 

learning techniques, such as convolutional neural networks (CNNs), have demonstrated 

promising results in image analysis tasks related to mouth ulcer diagnosis (16). These models 

can automatically extract features from images and learn to differentiate between different 

types of mouth ulcers with high accuracy. 

Besides image analysis, AI techniques can be employed in the development of decision 

support systems and intelligent chatbots for preliminary mouth ulcer diagnosis. Decision 

support systems utilize AI algorithms to analyze patient data, such as symptoms, medical 

histories, and risk factors, to provide recommendations or assist healthcare professionals in 

making informed decisions (17). Intelligent chatbots employ natural language processing to 

interact with patients, collect relevant information, and provide initial assessments or 

recommendations for mouth ulcer diagnosis (18). 

The use of AI techniques in mouth ulcer diagnosis offers the potential to improve diagnostic 

accuracy, reduce subjectivity, and enhance the efficiency of the diagnostic process. However, 

further research and validation are necessary to ensure the robustness and reliability of AI 

models in clinical practice. 

 

Datasets for AI-based Mouth Ulcer Diagnosis 

AI models for mouth ulcer diagnosis rely on large and diverse datasets for training and 

evaluation. These datasets typically include clinical images of mouth ulcers, patient medical 

histories, and relevant oral health data. However, there are several challenges associated with 

dataset collection, annotation, and standardization. 

The collection of high-quality clinical images can be challenging due to variations in imaging 

techniques, lighting conditions, and camera settings. Annotating the images to provide ground 

truth labels for training AI models also requires specialized expertise and time. Additionally, 

there is a need for standardized annotation protocols to ensure consistency and comparability 

across different datasets (1). 

To address these challenges, researchers have explored various strategies. Collaboration 

between healthcare institutions and AI researchers can facilitate data sharing and access to 

larger and more diverse datasets. The development of standardized protocols for image 

acquisition and annotation can enhance dataset quality and consistency. Furthermore, the 

utilization of data augmentation techniques, such as image rotation, scaling, and flipping, can 

help increase dataset size and diversity (2). 

 

 

Performance Evaluation of AI Models for Mouth Ulcer Diagnosis 
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The performance evaluation of AI models for mouth ulcer diagnosis involves the use of 

performance metrics and validation methods to assess accuracy and reliability. Commonly 

used metrics include sensitivity, specificity, accuracy, precision, and recall. These metrics 

measure the model's ability to correctly classify mouth ulcers and differentiate between 

different subtypes (3). 

Validation methods, such as cross-validation and hold-out validation, are employed to assess 

the model's performance on unseen data. These methods help estimate the model's 

generalization ability and determine if it can perform well on new cases. The use of 

independent test datasets is crucial to validate the model's performance and ensure its 

reliability (4). 

It is important to consider the limitations and considerations in evaluating AI models for 

mouth ulcer diagnosis. Overfitting, where the model performs well on the training data but 

poorly on new data, is a common concern. Care must be taken to ensure that the model 

generalizes well to unseen cases. Additionally, the presence of class imbalances in the 

datasets, where certain mouth ulcer subtypes are underrepresented, can affect the model's 

performance and accuracy (5). 

Comparing the performance of AI models with conventional diagnostic approaches can 

provide insights into their effectiveness. It allows for evaluating whether AI models can 

outperform or complement the expertise of healthcare professionals in mouth ulcer diagnosis. 

However, it is important to note that AI models should be viewed as decision support tools 

rather than replacements for human expertise, and the role of healthcare professionals in the 

diagnostic process remains crucial (6). 

 

Ethical and Practical Considerations 

The implementation of AI in mouth ulcer diagnosis raises ethical and practical 

considerations. Ethical considerations include data privacy, security, and patient 

confidentiality. Proper anonymization and secure storage of patient data are essential to 

protect patient privacy and comply with privacy regulations. Transparent communication 

with patients regarding data usage and informed consent are also important ethical 

considerations (7). 

Practical considerations in implementing AI in clinical practice include integrating AI models 

into existing healthcare systems, ensuring interoperability, and overcoming technical 

challenges. Training healthcare professionals on the use and interpretation of AI outputs is 

crucial to facilitate their acceptance and adoption. Additionally, addressing issues related to 

model interpretability, explainability, and accountability can enhance the trust and confidence 

in AI models (8). 

The role of healthcare professionals and their expertise in the diagnostic process should not 

be undermined. AI models should be viewed as tools that assist healthcare professionals in 

making accurate and timely diagnoses. The collaboration between AI experts and healthcare 

professionals is vital to ensure the responsible and effective use of AI in mouth ulcer 

diagnosis (9). 

 

CONCLUSION 

Future research directions in AI-based mouth ulcer diagnosis include expanding the size and 

diversity of datasets, developing more robust and interpretable AI models, and exploring the 

integration of AI into clinical practice. Collaboration between AI researchers, oral health 

professionals, and regulatory bodies can help establish guidelines and standards for AI 

implementation in oral healthcare. 

In conclusion, AI holds great potential in enhancing mouth ulcer diagnosis by improving 

diagnostic accuracy, efficiency, and standardization. However, challenges related to datasets, 
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performance evaluation, ethics, and practical implementation need to be addressed. By 

addressing these challenges and leveraging the capabilities of AI, there is an opportunity to 

improve mouth ulcer diagnosis, leading to better patient outcomes and quality of care. 
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