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1. Introduction 

The field of artificial intelligence (AI) encompasses 

scientific and engineering disciplines that are focused on 

developing computer programs and machines that 

possess intelligence (1, 2). Significant advancements in 

the last ten years such as artificial intelligence and 

machine learning have emerged as indispensable 

instruments in various healthcare delivery system areas 

(3). The goal of artificial intelligence is to develop 

intelligent computer programs and system that can carry 

out operations that have historically required human 

intelligence thus imitating the process of solving 

problems. Dentistry presents numerous prospects for 

incorporating robotic automation, artificial intelligence, 

and assistive technology to elevate the standards of dental 

care.4 Artificial intelligence plays a pivotal role in 

dentistry, particularly within the field of prosthodontics. 

Prosthodontics, which includes the study of dental 

prostheses, holds significant importance as it exerts a 

wide-ranging impact on various aspects of dental 

practice, which focuses on restoring and reconstructing 

missing teeth and associated structures through the use of 

implants for both permanent and removable prosthetic 

solutions (5, 6). 

2. Digitalization in prosthodontics 

The revolutionary impact of artificial intelligence (Al) on prosthodontics is addressed in this narrative review with 

focus on how it has changed the way patients are examined. Additionally, machine learning is used which aids in 

greater accuracy and customization when creating a treatment plan for the patient. Artificial intelligence (AI)-

driven technologies are essential in the creation and manufacturing of prostheses and has improved computer-aided 

design (CAD) systems, making it easier to create customized, anatomically accurate prosthetic limbs. Apart from 

its practical uses Artificial Intelligence fosters an Ongoing investigation and advancement in the field of 

prosthodontics, as new materials, techniques, and treatment approaches are developed, Al system continuously 

incorporate lessons from real patient experiences, pushing the boundaries of what is possible in the field. To 

address the inherent difficulties in traditional approaches this paper explores a convincing case for using Al in 

decision making and treatment planning in  prosthodontics. Through use of unique patient data to support evidence-

based decisions treatment planning can become more precise and personalized by leveraging Al analytical powers. 

Furthermore, the incorporation of Al-powered technologies including CAD and 3D printing is being investigated 

as a way to optimize manufacturing process of different of prostheses. Al is playing a crucial role in molding the 

future of the discipline as highlighted by the ongoing research element. This article highlights the revolutionary 

potential of artificial intelligence (Al) in prosthodontics, providing a state of and patient-centered approach to 

dental care. 
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The term "digitization" involves transforming an image 

or signal into AI code through scanning using a graphic 

tablet (indirect technique) or utilizing an analog (direct 

technique) to an AI conversion device (7). (Figure 1). 

2.1 Role of Digitalization 

2.1.1 Patient education 

Patients' understanding of oral health is facilitated 

through educational tools such as intraoral cameras and 

software (XCPT, Dentrix, Bite FX) featuring 2D/3D 

dental procedure images. These aids digitize analog or 

capture digital radiographs, allows clinicians to annotate 

and explain treatments with elements like crowns and 

implants (9). Acting as immediate consultation tools, 

they build trust, save time, and motivate patients with 3D 

treatment visuals (10). 

2.1.2 Diagnosis 

Digital radiography offers immediate image viewing, 

eliminating the need for dark rooms and chemicals. 

Radiovisiography (RVG) reduces radiation exposure 

compared to conventional radiography and benefits from 

advancements in intraoral camera technology. Advanced 

imaging options, like cone-beam CT and MRI, enhance 

TMJ understanding (7).  Various imaging modalities, 

including digital panoramic imaging, aid in implant 

treatment planning, while digital photography, supports 

patient education and aesthetic treatment planning. 

Digital photographs find applications in maxillofacial 

restoration and medico legal documentation (11). 

2.1.3 Treatment planning 

Digital impressions, a revolutionary development in 

prosthodontics during the COVID-19 pandemic, has the 

potential to replace traditional materials, and can 

overcome their inaccuracies (12). It enables multiple uses 

without the need for disinfection, and is advantageous for 

patients with a hypersensitive palate. This technology has 

significantly shortened chair side time for CAD-CAM 

restorations (7). 

2.1.4 Shade/color replication 

Digital applications address the challenge of shade/color 

replication, reducing inter- and intra-operator variability. 

Visual shade matching is replaced by photography, 

colorimeters, and spectrophotometers (e.g., shade match, 

shade vision, shade eye, and clear match), providing a 

near-life effect with color mapping of teeth (8). 

2.1.5 Occlusion and virtual articulators 

AI can create the crown's occlusal shape based on 

opposing teeth, even amid wear or fractures, ensuring an 

Figure 1: Aspects of digital dentistry (8). 
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exact fit and ideal function. Similarly, AI aids in pre-

programming teeth alignment for dentures, ensuring their 

proper functionality (10). 

A crucial technological application is the use of virtual 

articulators for treating occlusion and restoring oral 

health. These articulators aim to closely simulate the oral 

environment, surpassing the limitations of mechanical 

counterparts. Designed for comprehensive static and 

dynamic occlusion analysis, virtual articulators intend to 

eliminate errors associated with mechanical models. 

Unlike their mechanical counterparts, virtual articulators 

can simulate specific masticatory movements, 

calculating contact points during mandibular animation. 

By considering muscle patterns, soft tissue resilience, 

and joint discs, virtual articulators strive to reproduce 

more realistic dynamic conditions of occlusion than 

traditional mechanical articulators (7). 

2.1.6 Diagnosing and treating the occlusal errors 

Analyzing occlusal problems is challenging due to the 

complexity of the human occlusal system. The T-scan 

system uses an automated computerized sensor for 

occlusion analysis, providing qualitative and quantitative 

assessments. It allows dynamic viewing of occlusion, 

timed force analysis, and permanent documentation of 

occlusal conditions (7) Mandibular kinematics, jaw 

tracking devices, and surface electromyography (EMG) 

devices like BITE STRIP™ aid in studying jaw 

movements, detecting irregularities, and assessing 

muscle activity related to malocclusion-directed 

nociception. Computerized pantographs contribute to 

accurate restoration of deteriorated dentitions and precise 

analysis of the stomatognathic system (11). 

2.1.7 Removable and Fixed prosthesis 

The integration of AI-driven progressions in the realm of 

prosthodontics has facilitated the use of digital 

impression-taking techniques and intraoral scanning 

methods, ensuring precise fabrication of fixed and 

removable prostheses (13). The utilization of a 3D face 

tracking system has emerged as an option that helps in 

crafting dental prostheses, offering a potential alternative 

to traditional methodologies (3). 

2.1.8 Implantology 

Implants present the benefit of increased resistance to 

dental issues, maintaining the remaining ridge and 

providing additional support for distal extensions (4). 

AI’s incorporation into implantology holds the potential 

to unite these fields, laying the groundwork for 

forthcoming advancements in prosthetics (14, 15). 

AI helps in forecasting implant stability and success 

rates. Through analyzing patient-specific data including 

bone density, implant dimensions and other factors. This 

assists clinicians in making better informed decisions 

during implant procedures planning and offers patients 

more precise insights into the potential outcomes of their 

treatment (15, 16). 

2.1.9 Maxillofacial Prosthodontics 

AI is making significant strides in maxillofacial 

prosthodontics, using convolutional neural networks 

(CNN) to create prosthetic devices that aid individuals 

with facial anomalies. These AI-driven devices, such as 

prosthetic eyes and intelligent reading glasses with voice-

activated technology, help restore functionality and 

appearance, offering vision correction and assisting those 

with visual impairments in reading and recognizing faces 

(6). 

Digital technology allows for the digital preparation of 

external implants and the design of maxillofacial 

prostheses. CAD/CAM technology starts with imaging 

(MRI and CT scans), capturing both hard and soft 

structures. This data is translated into an RP model, 

which can be printed in wax or resin and turned into a 

wax mold. Silicone elastomer prostheses are made after 

fitting on the cast. For facial alterations, CAD/CAM 

provides a faster alternative, creating maxillofacial 

prosthetics from a digital library (16, 17, 18, 19). 

Tissue-engineered skin grafts promote oxygen supply, 

wound protection, faster healing, and infection 

prevention. In artificial olfaction, replicating the human 

olfactory system has intrigued scientists. The electronic 

nose model, imitating human olfaction with electronic 

sensors, represents a significant advancement in this field 

(20). 

3. Computer- Aided Designing and 

Computer-Assisted Manufacturing 

(CAD-CAM) 

Additive manufacturing, subtractive manufacturing, 3D 

printing are commonly used CAD-CAM technology for 

fabrication of prostheses in Prosthodontics (6). 

3.1. CAD-CAM system has 3 components  

1. Digital impressions/scanners: Intraoral scanners are 

useful in catering the problems related to impression 
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materials. Advantages of digital impressions include 

improved patient comfort by eliminating traditional 

impressions, minimized errors, streamlined lab 

procedures, quick review and modification of 

preparations, and instant data transfer to dental labs (6). 

2. Designing final prosthesis: Upon receiving the 

scanned impression of the prepared tooth, the laboratory 

processes the data using design software. The software 

enables the creation of a precise three-dimensional image 

resembling the provisional restoration. Once the final 

prosthesis is designed, the data is transferred to a milling 

device (6). 

3. Milling phase It entails sending finalized designs to a 

central milling or production center, where appropriate 

restorative material is milled using additive, subtractive, 

or 3D printing methods. This phase offers advantages 

including the elimination of materials like die and 

investment materials, time savings by bypassing casting 

procedures, minimized human errors, and efficient 

creation of precise final restorations (6, 19). 

3.2. Aesthetic dentistry 

Digital tools have revolutionized smile design, using 

precise software for meticulous planning. This leads to 

more predictable and visually appealing results for 

patients. Virtual smile design software allows 

customization of tooth contours, dimensions, shade, and 

arrangement, creating a unique smile that harmonizes 

with facial features and individuality (20, 21) 

3.3. Limitations of AI 

The integration of AI in prosthodontics raises ethical 

concerns around patient privacy and confidentiality. Job 

displacement for dental technicians is also a worry. 

Establishing ethical guidelines and regulations is vital for 

responsible AI application (22). 

While there are drawbacks to using AI in dentistry, like 

system complexity, the need for proper training, and 

costly setup, there are issues like data snooping bias 

arising from using data for both training and testing. 

Additionally, the practical application of AI findings in 

dentistry isn't immediate (23, 24) 

 

 

Figure 2: Limitations of AI (14) 

AI in dentistry has some problems like complex systems, 

needing lots of training, and being expensive to set up. 

Using the same data for both learning and testing can 

make AI biased (25, 26). Nevertheless, future 

developments and research on AI can be eagerly awaited. 

(27, 28). 

3.4. AI & Ethics: 

It's crucial to consider the risks and challenges of AI in 

healthcare. Besides ethical issues, concerns about data 

protection and patient privacy persist. There's also the 

risk that AI might worsen existing healthcare inequalities 

and biases if not properly designed and implemented.29 

Developing AI responsibly and ethically in healthcare 

requires careful attention to these concerns. Continuous 

oversight and assessment of AI systems are vital to avoid 

any negative effects (30, 31). 

4. Conclusion 

Overall, AI's potential in dentistry seems promising. It 

can improve diagnostic accuracy, assist in treatments, 

and refine prosthetic creation, transforming dentistry. 

However, ethical issues like data privacy and fair 

algorithms need addressing. Dental professionals should 

understand AI basics for responsible use. As AI services 

grow in dentistry, staying updated on advancements is 

crucial for choosing suitable services and improving the 

patient experience (32). Other areas to be explored 

include the use of virtual articulators and digital face 
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bows to facilitate the automatic design of the occlusal 

surface (33). 

Conflict of interest The authors declared that they have 

no competing or conflict of interest. 

Acknowledgements We are very grateful to all the 

participants who willingly participated in the study and 

contributed to the editorial 

References: 

1. Mahrous A, Botsko DL, Elgreatly A, Tsujimoto A, 

Qian F, Schneider GB. The use of artificial 

intelligence and game-based learning in removable 

partial denture design: A comparative study. J Dent 

Educ. 2023;87(8):1188-1199.. 

2. Bichu YM, Hansa I, Bichu AY, Premjani P, Flores-

Mir C, Vaid NR. Applications of artificial 

intelligence and machine learning in orthodontics: 

a scoping review. Prog Orthod. 2021;22(1):18.  

3. Karchi RP, Nagaraj E, Kondody RT, Hatture SM. 

Artificial Intelligence In Prosthodontics: New 

Paradigm Shift. J Dent Med Sci. ;22(7):6-9. 

4. Singi SR, Sathe S, Reche AR, Sibal A, Mantri N. 

Extended Arm of Precision in Prosthodontics: 

Artificial Intelligence. Cureus. 

2022;14(11):e30962 

5. Sikri A, Sikri J, Gupta R. Artificial Intelligence in 

Prosthodontics and Oral Implantology–A 

Narrative Review. Glob Acad J Dent Oral Health. 

2023;5. 

6. Alshadidi AA, Alshahrani AA, Aldosari LI, 

Chaturvedi S, Saini RS, Hassan SA, Cicciù M, 

Minervini G. Investigation on the Application of 

Artificial Intelligence in Prosthodontics. Applied 

Sciences. 2023 Apr 16;13(8):5004. 

7. Jain V, Caroline H. Digitization in prosthodontics: 

A futuristic approach. Journal of Dentistry Defense 

Section. 2023 Jan 1;17(1):36-41. 

8. Rashid F, Farook TH, Dudley J. Digital Shade 

Matching in Dentistry: A Systematic Review. Dent 

J (Basel). 2023;11(11):250 

9. Alauddin MS, Baharuddin AS, Mohd Ghazali MI. 

The Modern and Digital Transformation of Oral 

Health Care: A Mini Review. Healthcare (Basel). 

2021 Jan 25;9(2):118. 

10. Rathee M, Malik S, Raman RK, Jain P, Kaushik S, 

Kundu R. Digitalization in prosthodontics: 

Changing needs based on modern demands. J West 

Bengal Univ Health Sci. 2021;1(3):48-57. 

11. Campillo B, Martín C, Palma JC, Fuentes AD, 

Alarcón JA. Electromyographic activity of the jaw 

muscles and mandibular kinematics in young 

adults with theoretically ideal dental occlusion: 

Reference values. Med Oral Patol Oral Cir Bucal. 

2017;22(3):383-391 

12. Ahmed S, Hawsah A, Rustom R, et al. (January 02, 

2024) Digital Impressions Versus Conventional 

Impressions in Prosthodontics: A Systematic 

Review. Cureus 16(1): e51537.  

13. Pasricha N, Aggarwal K: Digitalization of 

conventional removable prosthesis: CAD-CAM 

dentures. Univ J Dent Sci. 2021, 7:150-4. 

14. Pareek M, Kaushik B. Artificial intelligence in 

prosthodontics: a scoping review on current 

applications and future possibilities. Int J Adv 

Med. 2022;9:367. 

15. Shajahan PA, Raghavan R, Joe N: Application Of 

Artificial Intelligence In Prosthodontics . Int J Sci 

Health Care Res. 2021;1:57-60  

16. Revilla-León M, Gómez-Polo M, Vyas S, et al. 

Artificial intelligence applications in implant 

dentistry: A systematic review. J Prosthet Dent. 

2023;129(2):293-300. 

17. Lee JH, Jeong SN. Efficacy of deep convolutional 

neural network algorithm for the identification and 

classification of dental implant systems, using 

panoramic and periapical radiographs: A pilot 

study. Medicine. 2020 Jun 6;99(26). 

18. J. Ackerman, “Maxillofacial Prosthesis. Oral Surg 

Oral Med Oral Pathol 1953; 6(1)1:176–200 

19. Michelinakis G, Apostolakis D, Velidakis E. An in 

vitro Comparison of Accuracy Between Three 

Different Face Scanning Modalities. Eur J 

Prosthodont Restor Dent. 2023;31(3):296-307. 

20. Gao Y, Hattori M, Zhang M, Elbashti ME, Sumita 

YI. Evaluating the Feasibility and Accuracy of 

Digitizing a Maxillary Defect Model Simulating 

Various Trismus  

21. Lahoud P, Jacobs R, Boisse P, EzEldeen M, Ducret 

M, Richert R. Precision medicine using patient-

specific modelling: state of the art and perspectives 

in dental practice. Clin Oral Investig. 

2022;26(8):5117-5128.  

22. Chen YW, Stanley K, Att W. Artificial intelligence 

in dentistry: current applications and future 

perspectives [published correction appears in 

Quintessence Int. 2020;51(5):430]. Quintessence 

Int. 2020;51(3):248-257. 

http://www.jwmdc.com/


F. Rehman et al.                    Journal of Women Medical & Dental College  

6 
   Journal Homepage: www.jwmdc.com 

 

23. Raith S, Vogel EP, Anees N, et al. Artificial Neural 

Networks as a powerful numerical tool to classify 

specific features of a tooth based on 3D scan data. 

Comput Biol Med. 2017;80:65-76 

24. Holzinger A, Langs G, Denk H, Zatloukal K, 

Müller H. Causability and explainability of 

artificial intelligence in medicine. Wiley 

Interdiscip Rev Data Min Knowl Discov. 

2019;9(4):e1312. 

25. Jreige CS, Kimura RN, Segundo ÂRTC, 

Coachman C, Sesma N. Esthetic treatment 

planning with digital animation of the smile 

dynamics: A technique to create a 4-dimensional 

virtual patient. J Prosthet Dent. 2022;128(2):130-

138. 

26. Kirubarajan A, Young D, Khan S, Crasto N, Sobel 

M, Sussman D. Artificial Intelligence and Surgical 

Education: A Systematic Scoping Review of 

Interventions. J Surg Educ. 2022;79(2):500-515. 

27. Grischke J, Johannsmeier L, Eich L, Griga L, 

Haddadin S. Dentronics: Towards robotics and 

artificial intelligence in dentistry. Dent Mater. 

2020;36(6):765-778. 

28. The application of CAD/CAM technology in 

dentistry. Susic I, Travar M, Susic M. IOP Conf 

Ser: Mater Sci Eng. 2017;200:12–20. 

29. Mureșanu S, Almășan O, Hedeșiu M, Dioșan L, 

Dinu C, Jacobs R. Artificial intelligence models for 

clinical usage in dentistry with a focus on 

dentomaxillofacial CBCT: a systematic review. 

Oral Radiol. 2023;39(1):18-40.  

30. Present and future of artificial intelligence in 

dentistry. Tandon D, Rajawat J. J Oral Biol 

Craniofac Res. 2020;10:391–396.  

31. Mohammad-Rahimi H, Nadimi M, Rohban MH, 

Shamsoddin E, Lee VY, Motamedian SR. Machine 

learning and orthodontics, current trends and the 

future opportunities: A scoping review. Am J 

Orthod Dentofacial Orthop. 2021;160(2):170-

192.e4. 

32. Grischke, J.; Johannsmeier, L.; Eich, L.; Griga, L.; 

Haddadin, S. Dentronics: Towards robotics and 

artificial intelligence in dentistry. Dent. Mater. 

2020, 36, 765–778.  

33. Bernauer SA, Zitzmann NU, Joda T. The Use and 

Performance of Artificial Intelligence in 

Prosthodontics: A Systematic Review. Sensors 

(Basel). 2021 Oct 5;21(19):6628. 

http://www.jwmdc.com/

