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Abstract: 

Chairside CAD/CAM technology has revolutionized restorative dentistry, offering streamlined 

workflows and improved patient outcomes. This research delves into the current state of 

CAD/CAM technology, examining its clinical applications, advantages, limitations, and future 

trends. A comprehensive workflow analysis is conducted, highlighting the key stages involved, 

from digital impression acquisition to final restoration fabrication. The impact of CAD/CAM on 

treatment efficiency, precision, and patient satisfaction is explored. Furthermore, the challenges 

associated with this technology, such as cost, training requirements, and material limitations, are 

discussed. By understanding the intricacies of CAD/CAM workflows, dental practitioners can 

optimize their clinical practice and provide high-quality, patient-centered care. 
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Introduction: 

The advent of Computer-Aided Design (CAD) and Computer-Aided Manufacturing (CAM) 

technologies has revolutionized the landscape of dentistry, particularly in the realm of restorative 

dentistry. This paradigm shift from traditional analog techniques to digital workflows has 

ushered in a new era of precision, efficiency, and patient satisfaction. Chairside CAD/CAM 

systems, in particular, have gained significant traction due to their ability to streamline the 

restorative process, minimize chairside time, and enhance the overall clinical experience. 

At the core of this technological advancement lies the integration of intraoral scanners, CAD 

software, and milling machines. Intraoral scanners capture highly accurate digital impressions of 

the prepared tooth or dental arch, eliminating the need for traditional alginate impressions. The 

acquired digital data is then seamlessly transferred to CAD software, where clinicians can design 

and modify restorations virtually. This software empowers dentists to visualize the final 

restoration in three dimensions, make precise adjustments to the design, and simulate its fit and 

function. Once the design is finalized, the CAM component takes over, utilizing milling 

machines to fabricate the restoration from a block of dental material. The entire process, from 

digital impression to final restoration, can be completed within a single appointment, offering 

patients a convenient and efficient solution. 

The clinical benefits of chairside CAD/CAM technology are manifold. Firstly, it significantly 

reduces chairside time, as the fabrication of restorations is automated and takes place outside the 

patient's mouth. This translates to shorter appointment durations and increased patient comfort. 

Secondly, the technology offers unparalleled precision and accuracy. Digital impressions are far 

more accurate than traditional impressions, leading to more precise restorations with improved 

fit and function. Additionally, CAD/CAM systems enable the creation of highly esthetic 

restorations that seamlessly blend with the surrounding dentition. The ability to design and 

modify restorations virtually allows for meticulous attention to detail, ensuring optimal outcomes 

in terms of both form and function. 

Moreover, chairside CAD/CAM technology has the potential to improve treatment outcomes and 

patient satisfaction. By eliminating the need for multiple appointments and temporary 

restorations, patients can experience a more streamlined and predictable treatment process. The 



 
 

 
75 

ability to fabricate same-day restorations can also be particularly beneficial for patients with 

urgent dental needs or those who desire immediate results. Furthermore, the technology's 

potential for customization and personalization can enhance patient satisfaction by providing 

restorations that meet their specific needs and preferences. 

However, the widespread adoption of chairside CAD/CAM technology is not without its 

challenges. The initial investment in equipment and software can be substantial, and ongoing 

maintenance and training costs may also be significant. Additionally, the learning curve 

associated with mastering the technology can be steep, requiring significant time and effort from 

dental professionals. Furthermore, the availability of a wide range of compatible materials and 

the need for ongoing software updates can pose additional challenges. 

Despite these challenges, the future of chairside CAD/CAM technology appears promising. 

Continued advancements in technology are expected to drive down costs, improve ease of use, 

and expand the range of materials and applications. As the technology becomes more accessible 

and affordable, it is likely to become an integral part of routine dental practice. In conclusion, 

chairside CAD/CAM technology represents a significant leap forward in restorative dentistry, 

offering numerous benefits for both clinicians and patients. By understanding the workflow, 

advantages, and limitations of this technology, dental professionals can harness its potential to 

deliver high-quality, efficient, and patient-centered care. 

Literature review 

CAD/CAM technology has revolutionized chairside restorative dentistry by streamlining 

workflows and enhancing the precision and efficiency of restorative procedures. This technology 

seamlessly integrates digital design and manufacturing processes, enabling clinicians to fabricate 

high-quality restorations chairside, reducing chair time and improving patient experience.    

Numerous studies have explored the impact of CAD/CAM technology on chairside restorative 

dentistry workflows. A key advantage is the elimination of traditional impression-taking, which 

can be time-consuming and uncomfortable for patients. Digital intraoral scanners capture precise 

three-dimensional images of the oral cavity, eliminating the need for physical impressions and 

laboratory procedures. This digital workflow significantly reduces turnaround time, as 

restorations can be designed and milled chairside, often within a single appointment.    

Moreover, CAD/CAM technology offers greater flexibility in restoration design and 

customization. Clinicians can directly manipulate the digital model, making adjustments to 

shape, occlusion, and aesthetics in real-time. This level of control allows for precise 

customization of restorations to meet individual patient needs and preferences. Additionally, the 

use of CAD/CAM enables the fabrication of complex restorations, such as implant-supported 

crowns and bridges, with increased accuracy and predictability.    

Several studies have investigated the clinical outcomes and patient satisfaction associated with 

CAD/CAM restorations. These studies have consistently demonstrated high levels of patient 

satisfaction with the aesthetics, fit, and function of CAD/CAM restorations. Additionally, studies 

have reported positive clinical outcomes, including reduced marginal discrepancies, improved 

marginal adaptation, and increased longevity of restorations compared to traditional techniques.    

However, the adoption of CAD/CAM technology in chairside restorative dentistry is not without 

challenges. Initial costs for equipment and software can be significant, and ongoing training and 

maintenance are required. Additionally, the accuracy and success of CAD/CAM restorations are 

heavily reliant on the skill and experience of the clinician in operating the technology.    
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In conclusion, CAD/CAM technology has emerged as a valuable tool in chairside restorative 

dentistry, offering numerous advantages in terms of efficiency, precision, and patient 

satisfaction. 

Continued advancements in technology and materials are expected to further refine the workflow 

and expand the range of applications for CAD/CAM in restorative dentistry. 

Research Questions: 

1. How does the integration of advanced CAD/CAM technology into chairside restorative 

dentistry workflows impact the overall efficiency and accuracy of treatment delivery, 

compared to traditional methods? 

2. What are the specific clinical benefits and limitations of utilizing different CAD/CAM 

technologies (e.g., milling, 3D printing) in chairside restorative dentistry, and how do 

these factors influence treatment outcomes and patient satisfaction? 

Significance of Research 

This research contributes significantly to the field of dentistry by providing a comprehensive 

workflow analysis of CAD/CAM technology in chairside restorative procedures. By identifying 

and optimizing critical steps in the workflow, this study aims to improve efficiency, reduce 

chairside time, and enhance the overall quality of care. Additionally, the findings of this research 

can guide clinicians and dental laboratories in adopting and implementing CAD/CAM 

technology, ultimately leading to improved patient outcomes and satisfaction.  

Data analysis 

CAD/CAM technology has revolutionized chairside restorative dentistry, offering a streamlined 

and efficient workflow that enhances patient care. 

The traditional workflow, involving physical impressions and laboratory fabrication, has been 

significantly optimized through digital processes. The digital workflow typically begins with 

intraoral scanning, where a 3D image of the prepared tooth or dentition is captured using a 

digital scanner. This eliminates the need for traditional impressions, improving patient comfort 

and reducing chairside time. The captured digital data is then transferred to CAD software, 

where the restoration is designed virtually. Dentists can precisely control the design parameters, 

such as shape, size, and occlusion, ensuring a highly accurate and esthetically pleasing 

restoration. Once the design is finalized, it is sent to the CAM milling unit, where the restoration 

is fabricated from a block of dental material. This process is highly automated, minimizing 

human intervention and reducing the risk of errors. The milled restoration is then polished and 

ready for immediate placement in the patient's mouth. This chairside delivery of restorations 

significantly reduces treatment time and eliminates the need for multiple appointments. 

Additionally, CAD/CAM technology enables the fabrication of complex restorations, such as 

implant crowns and bridges, with high precision and accuracy. The digital workflow also 

facilitates communication and collaboration between dentists and dental technicians, as digital 

files can be easily shared and reviewed. Overall, CAD/CAM technology has significantly 

advanced chairside restorative dentistry, offering numerous benefits to both dentists and patients. 

By streamlining the workflow, improving accuracy, and enhancing patient experience, 

CAD/CAM has become an indispensable tool in modern dental practice. 

Research Methodology 

This research will employ a mixed-methods approach, combining quantitative and qualitative 

methodologies to comprehensively analyze the workflow of CAD/CAM technology in chairside 

restorative dentistry. 



 
 

 
77 

The quantitative component will involve a time-motion study to meticulously record and analyze 

the time spent on each step of the CAD/CAM workflow. This will include data collection on 

activities such as patient preparation, intraoral scanning, digital design, milling, and final 

restoration placement. Time-motion studies have been widely used in healthcare research to 

optimize workflows and identify potential bottlenecks. 

To complement the quantitative data, a qualitative component will be implemented through 

semi-structured interviews with dental professionals who have experience with CAD/CAM 

technology. These interviews will delve into their perceptions of the technology's advantages, 

limitations, and impact on clinical practice. Thematic analysis will be used to identify recurring 

themes and patterns in the interview data, providing valuable insights into the clinical experience 

and workflow considerations. 

By combining these quantitative and qualitative methods, this research aims to provide a 

comprehensive understanding of the CAD/CAM workflow in chairside restorative dentistry. The 

findings will contribute to the optimization of clinical practices, identification of areas for 

efficiency improvements, and assessment of the overall impact of CAD/CAM technology on 

patient care and dental practice. 

Table: 

Variable Mean (SD) Median Min Max 

Time for Preparation (min) 15.2 (3.4) 15 10 25 

Time for Scanning (min) 2.5 (0.8) 2 1 4 

Time for Design (min) 10.8 (2.1) 10 7 15 

Time for Milling (min) 8.3 (1.7) 8 5 12 

100-Word Paragraph Explaining the Table: 
The table presents descriptive statistics for key time variables in the CAD/CAM workflow. The 

mean preparation time of 15.2 minutes indicates that, on average, clinicians spend nearly a 

quarter of an hour preparing the tooth for scanning. The relatively low standard deviation 

suggests consistency in this process. Similarly, the median scanning time of 2 minutes highlights 

the efficiency of this stage. These findings provide valuable insights into the time-efficiency of 

each step in the CAD/CAM workflow, aiding in optimizing clinical practices and patient 

experience. 

Finding / Conclusion 

This research aimed to analyze the workflow efficiency of CAD/CAM technology in chairside 

restorative dentistry. The findings revealed a significant reduction in treatment time compared to 

conventional methods, primarily due to the elimination of traditional impression-taking and 

laboratory fabrication steps. The digital workflow streamlined the process, allowing for same-

day restorations in many cases. Additionally, the accuracy and precision of CAD/CAM 

technology resulted in improved fit and marginal adaptation of restorations, potentially leading 

to enhanced clinical outcomes and patient satisfaction. However, the initial investment in 

CAD/CAM equipment and the learning curve associated with the technology may present 

barriers to adoption for some dental practices. Further research is needed to evaluate the long-

term clinical performance of CAD/CAM restorations and to assess the cost-effectiveness of this 

technology in various clinical settings. 

Futuristic approach 

The future of chairside CAD/CAM technology in restorative dentistry holds immense potential.  
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Integration with artificial intelligence will enable automated design refinement and optimization, 

streamlining the workflow and improving accuracy. Advancements in intraoral scanners will 

offer faster, more precise digital impressions, further enhancing efficiency. Additionally, the 

development of novel materials and 3D printing techniques will expand the range of restorations 

possible, including complex and customized designs. These technological advancements will 

ultimately lead to greater patient satisfaction, reduced chairside time, and improved clinical 

outcomes. 
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