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Abstract 

This article highlights the advancements and challenges associated with the integration of artificial intelligence 

in prosthodontics, covering various aspects from diagnosis to treatment planning, as well as future directions. In 

recent years, artificial intelligence has emerged as a disruptive technology in the field of prosthodontics. Studies 

have shown that artificial intelligence algorithms can provide valuable assistance in the diagnosis and 

fabrication of implant-supported rehabilitations, aiming to minimize complications of implant prostheses by 

improving the overall efficiency and accuracy of prosthodontic design processes. The utilization of artificial 

intelligence in prosthodontics holds great potential for improving the accuracy and efficiency of various aspects, 

from diagnosis to treatment planning. By analyzing large amounts of data and utilizing machine learning 

algorithms, artificial intelligence can aid in the diagnosis of dental conditions and improve treatment planning 

for patients to achieve optimal outcomes. Furthermore, artificial intelligence can optimize the design process by 

considering various factors such as occlusion, aesthetics, and functional requirements. Overall, the integration 

of artificial intelligence in prosthodontics has the potential to revolutionize the field by increasing accuracy, 

efficiency, and patient outcomes. 

 

Keywords: Artificial intelligence, diagnosis, future directions, machine learning prosthodontics, treatment 

planning 
 

Introduction 

Prosthodontics, a specialized branch of dentistry, 

focuses on the diagnosis, treatment planning, and 

restoration of missing teeth and oral structures 

through the use of artificial substitutes. It aims to 

restore patients' oral function, appearance, comfort, 

and overall oral health. Over the years, 

prosthodontics has undergone significant 

advancements, with digital technologies and artificial 

intelligence now playing a crucial role in this field. 
[1] 

[2] [3]
  

The integration of AI in prosthodontics has 

revolutionized the way dental professionals approach 

diagnosis, treatment planning, and fabrication of 

prostheses. With the development of AI algorithms, 

clinicians now have access to powerful tools that can 

assist in accurate diagnosis and design of implant-

supported rehabilitations. These technologies have 

the potential to minimize complications and improve 

the overall success rate of prosthodontic treatments. 
[4] 

 

Impact Of Ai In Prosthodontics 

Artificial intelligence has had a profound impact on 

various aspects of prosthodontics. Scant literature 

exists to evaluate the accuracy of these new digital 
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tools. Nonetheless, it is important to understand these 

technologies and review their clinical applications is 

crucial for the advancement of prosthodontic 

treatment. AI algorithms are being developed for 

multiple applications in implant prosthodontics, 

including the diagnosis and fabrication of implant-

supported rehabilitations. 
[1]

 

These AI algorithms can assist in the precise 

planning and design of prosthodontic treatments, 

aiming to minimize both biological and mechanical 

complications.
[5]

 Additionally, AI technology is being 

utilized in the design of CAD-CAM-generated 

prostheses, such as framework designs for removable 

partial dentures. 
[6]

 

In addition, AI technology has also made significant 

advancements in restorative dentistry, particularly in 

the design of CAD-CAM-generated prostheses. This 

includes framework design for removable partial 

dentures, which can now be efficiently done through 

AI integration. Dental schools are also recognizing 

the importance of AI in the field and are starting to 

integrate it into their curriculum and clinic 

operations. 
[1,7]

 

Future Perspectives And Challenges 

The future of AI in prosthodontics looks promising, 

with continued advancements and integration of AI 

technologies into the field. 
[8]

 

Some potential future applications of AI in 

prosthodontics include:  

1. Automated tooth shade selection: AI algorithms 

can analyze digital images of a patient's teeth and 

provide accurate recommendations for the shade 

of prosthetic restorations based on factors such as 

skin tone, age, and other individual 

characteristics. 
[2] 

 

2. Predictive modeling for prosthodontic outcomes: 

AI algorithms can analyze patient data, including 

factors such as bone density, bite force, and 

occlusion, to develop predictive models that can 

estimate the success and longevity of different 

prosthodontic treatments. 

3. Robotic tooth preparation: AI-powered robotic 

systems can assist in precise and efficient tooth 

preparation, reducing the margin of error and 

enhancing the accuracy of prosthetic outcomes. 
[9–11]

 

4. Intelligent prosthesis design: AI algorithms can 

assist in the design of customized prostheses, 

taking into account individual patient factors such 

as jaw movement patterns, occlusal forces, and 

esthetic preferences. 
[9–11]

  

Overall, the integration of AI in prosthodontics holds 

great potential for improving diagnostic accuracy, 

treatment planning, and prosthetic design. 

Furthermore, AI can also contribute to improved 

patient communication and education. 

Understanding Artificial Intelligence 

Artificial intelligence involves creating computer 

systems that can perform tasks requiring human 

intelligence. These tasks include problem-solving, 

decision-making, learning, and pattern recognition. 

Artificial intelligence technology has the potential to 

greatly enhance various aspects of prosthodontics, 

from diagnosis and treatment planning to prosthetic 

design and fabrication. 
[3]

 

Current Applications Of Artificial Intelligence In 

Prosthodontics 

Current applications of artificial intelligence in 

prosthodontics include automated tooth shade 

selection, predictive modeling for prosthodontic 

outcomes, robotic tooth preparation, and intelligent 

prosthesis design. These applications are aimed at 

improving the accuracy, efficiency, and overall 

success of prosthodontic treatments. 
[2] [7]

  

Furthermore, AI can also contribute to improved 

patient communication and education by providing 

personalized treatment options and visual 

simulations. 

Potential Future Developments In Ai-

Prosthodontics 

Some potential future developments in AI-

Prosthodontics include: 

⒈ Integration of AI with electronic health 

records: This would allow for seamless data 

sharing and integration, enabling AI 

algorithms to access and analyze patient 

information in real time.
[12] [13]

 

⒉ Development of AI-powered virtual assistants 

for patient education: Virtual assistants can be 

used to provide personalized and interactive 

information to patients about their prosthetic 
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treatment options, procedures, and aftercare 

instructions. 
[1]

 

⒊ Utilization of AI in real-time monitoring and 

adjustment of prosthetic function: AI 

algorithms can monitor the performance and 

function of prostheses, making adjustments in 

real time to ensure optimal fit and function for 

the patient. 
[1][14]

 

Case Studies: Ai In Prosthodontics  

1. In a case study conducted by researchers, AI 

algorithms were used to automate tooth shade 

selection for prosthodontic restorations. The 

algorithms were trained on a large dataset of tooth 

shade images and were able to accurately predict the 

appropriate shade for each patient. The results 

showed that the AI system achieved a higher level of 

accuracy compared to traditional methods. 
[1][2]

  

2. In another case study, researchers utilized AI 

algorithms to assist in the design of prosthetic 

restorations. The algorithms analyzed patient-specific 

factors such as occlusion, aesthetics, and functional 

requirements to optimize the design process. The 

results demonstrated improved efficiency and 

accuracy in prosthodontic design compared to 

traditional methods. 
[12]

 

 

Challenges And Limitations Of Ai In 

Prosthodontics 

Despite the potential benefits and advancements in 

AI technology in prosthodontics, several challenges 

and limitations need to be addressed. Here are some 

of the challenges that we need to address: 

1. Limited availability of large, high-quality 

datasets for training AI algorithms in 

prosthodontics. 
[2]

 

2. Limited standardization and guidelines for AI 

implementation in prosthodontics. 
[9–11]

 

3. Ethical considerations related to the use of AI in 

prosthodontics, such as privacy concerns and 

potential bias in algorithms.  

4. Lack of integration and compatibility between 

different AI systems and dental software platforms. 

Overall, the application of AI in prosthodontics has 

shown great promise in improving diagnostics, 

treatment planning, and patient outcomes. 
[9–11]

  

Ethical Considerations In Ai Prosthodontics 

It is not a scientific obligation to identify and 

communicate ethical issues, but it is worrying that 

literature in dentistry does not yet reflect social and 

moral concerns about the use of AI technologies in 

prosthodontics. 
[15,16]

 

This observation highlights the need for future dental 

professionals to receive formal academic training on 

the ethical and social impacts of AI technologies. 

It also emphasizes the responsibility of scientific 

journals to require authors to share their views on the 

ethical challenges encountered during the 

development of AI algorithms in prosthodontics. 
[12]

 

To ensure the ethical and responsible use of AI 

technologies in prosthodontics, practitioners and 

researchers alike must consider the potential 

implications and consequences of their actions. 
[12]

 

These considerations include issues such as patient 

privacy and data security, bias in algorithmic 

decision-making, transparency and explainability of 

AI systems, and the potential impact on the doctor-

patient relationship. 
[12][16]

 

Conclusion: The Future Of Prosthodontics With 

Ai 

As the field of prosthodontics continues to advance, it 

is clear that artificial intelligence will play a 

significant role in shaping its future. 
[9–11]

 Thus far, 

AI has performed impressively in many applications 

in dentistry, especially in periodontology, 

prosthodontics, and endodontics, and the research on 

AI-based orthodontic treatment is also rapidly 

growing. 
[17]

 

AI developments in prosthodontics are demonstrating 

its feasible application for automated diagnostics and 

as an effective classification or identification tool. 
[9–

11]
 

In the future, AI technologies will likely be used for 

collecting, processing, and organizing patient-related 

datasets to provide patient-centered, individualized 

dental treatment. 
[9–11]

  These advancements in AI 

have the potential to revolutionize the field of 

prosthodontics by improving diagnostic accuracy, 

streamlining treatment planning, and enhancing 

overall patient care. Furthermore, AI algorithms can 

be utilized in operative dentistry to learn patterns and 

make predictions for tasks such as tooth segmentation 
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and caries detection. 
[18]

 Overall, the integration of AI 

in prosthodontics has shown promising results and 

holds tremendous potential for the future. 
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