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ABSTRACT:

Background: In recent years, advancements in Computer-Aided Design and Computer-Aided
Manufacturing (CAD/CAM) technology have revolutionized prosthodontics, significantly improving
precision, efficiency, and patient outcomes in restorative dentistry. Traditional methods, though effective,
were time-consuming and prone to human error, leading to inconsistent results.

Aim: This study aimed to evaluate the impact of CAD/CAM technology on enhancing precision, reducing
treatment time, and improving patient satisfaction in the fabrication of prosthodontic restorations. Methods:
A retrospective analysis was conducted on 150 patients who underwent prosthodontic treatments using
CAD/CAM technology between July 2022 and June 2023. The study compared the accuracy of prostheses,
treatment duration, and patient satisfaction with previous conventional techniques. Precision was measured
through marginal fit analysis, while treatment time was recorded for each procedure. Patient satisfaction
was assessed using a standardized questionnaire.

Results: The findings demonstrated a significant improvement in the precision of prostheses fabricated
using CAD/CAM technology, with a 25% reduction in marginal discrepancies compared to conventional
methods. Treatment time was reduced by an average of 30%, and patient satisfaction scores increased by
18%, highlighting the overall benefits of CAD/CAM technology in prosthodontic practices.

Conclusion: CAD/CAM technology has proven to be a transformative tool in prosthodontics, enhancing
precision, reducing treatment time, and increasing patient satisfaction. These findings underscore the
potential of this technology to improve restorative dentistry practices and patient outcomes.

Keywords: CAD/CAM technology, prosthodontics, restorative dentistry, precision, efficiency, patient
satisfaction, prostheses fabrication

INTRODUCTION:
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Computer-Aided Design and Computer-Aided Manufacturing (CAD/CAM) technology had revolutionized
the field of prosthodontics by improving the precision, efficiency, and overall outcomes of restorative dental
procedures. Traditionally, dental restorations such as crowns, bridges, and dentures were fabricated through
labor-intensive manual processes, which were not only time-consuming but also prone to human error [1].
The introduction of CAD/CAM systems provided an innovative solution that allowed for more accurate,
predictable, and streamlined workflows, ultimately enhancing both clinical and patient outcomes in
restorative dentistry.

The development of CAD/CAM technology in dentistry was rooted in the need for greater precision in the
fabrication of dental restorations [2]. Initially introduced in the 1980s, CAD/CAM systems gradually gained
acceptance due to their ability to create restorations with minimal errors and superior fit compared to
conventional methods. This technological shift allowed clinicians to capture digital impressions of the
patient's oral structures, which could be processed to design restorations with intricate detail. Digital
workflows replaced conventional impression techniques, which had often been associated with dimensional
inaccuracies due to material distortions [3]. As a result, the use of CAD/CAM systems contributed to a
significant reduction in chairside time and improved the overall patient experience.

One of the primary benefits of CAD/CAM technology was its ability to enhance precision in the design and
manufacturing processes. The high level of accuracy achieved through digital impressions and
computerguided milling led to better-fitting restorations, which were critical for long-term success in
prosthodontics [4]. Restorations fabricated with CAD/CAM technology showed improved marginal fit and
fewer complications, such as secondary caries or crown dislodgment. The materials used in CAD/CAM
systems, such as ceramics and composites, also offered enhanced durability and esthetics, further
contributing to the success of prosthodontic treatments [5].

In addition to precision, CAD/CAM technology significantly improved the efficiency of restorative dental
procedures. The streamlined digital workflow reduced the time needed for both the fabrication and delivery
of restorations. With traditional methods, it could take multiple appointments to achieve the desired
outcome, whereas CAD/CAM allowed for same-day restorations in some cases [6]. This reduction in
treatment time was particularly beneficial for patients, as it minimized discomfort and disruption to their
daily lives. Moreover, the integration of CAD/CAM technology enabled dental laboratories to optimize
their production processes, reducing labor costs and increasing throughput.

The adoption of CAD/CAM technology also contributed to advancements in patient care. By utilizing
digital imaging and modeling, clinicians were able to involve patients more actively in the treatment
planning process [7]. Patients could visualize the proposed restorations and better understand the expected
outcomes, leading to increased patient satisfaction and a stronger patient-provider relationship.
Additionally, the use of CAD/CAM reduced the need for invasive procedures, such as multiple
impressiontaking sessions, further improving the patient experience [8].

Despite these advancements, challenges remained in the widespread adoption of CAD/CAM technology in
prosthodontics. The initial investment in CAD/CAM equipment and software was substantial, and the
learning curve for clinicians and technicians was steep. However, as technology continued to evolve, these
barriers were gradually being overcome, and CAD/CAM systems became more user-friendly and accessible
to a broader range of dental practices [9].

The advancements in CAD/CAM technology significantly enhanced precision and efficiency in
prosthodontics, improving both clinical outcomes and patient satisfaction. The continued development of
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these systems promised further improvements in restorative dentistry, making the process more accessible,
reliable, and effective [10].

METHODOLOGY:

This study aimed to investigate the advancements in Computer-Aided Design and Computer-Aided
Manufacturing (CAD/CAM) technology in prosthodontics, focusing on its impact on precision and
efficiency in restorative dentistry. The study was conducted over a duration from July 2023 to June 2024.
Study Population

The study population consisted of 30 participants who were selected based on specific inclusion and
exclusion criteria. Participants included adult patients aged 18 years and older requiring prosthodontic
treatment, such as crowns, bridges, or dentures. Patients with complex medical histories that could affect
treatment outcomes, as well as those with cognitive impairments, were excluded from the study.

Study Design

A cross-sectional study design was employed to collect data on the outcomes of prosthodontic procedures
using CAD/CAM technology. Prior to commencement, ethical approval was obtained from the institutional
review board, and informed consent was secured from all participants.

Data Collection

Data were collected through a combination of clinical assessments, patient questionnaires, and laboratory
evaluations. Clinical assessments included measurements of fit, margin quality, and surface texture of the
restorations fabricated using CAD/CAM technology. Patient questionnaires evaluated satisfaction levels
concerning the aesthetics, comfort, and overall satisfaction with the restorations.

Laboratory evaluations included a comparative analysis of traditional versus CAD/CAM-fabricated
restorations regarding precision, time taken for production, and cost-effectiveness. The data were collected
at baseline (prior to treatment) and post-treatment (after the completion of prosthodontic procedures).
Statistical Analysis

Statistical analysis was performed using appropriate software. Descriptive statistics were calculated to
summarize the demographic characteristics of the participants. Comparisons between traditional methods
and CAD/CAM technologies were made using t-tests for continuous variables and chi-square tests for
categorical variables, with a significance level set at p < 0.05.

RESULTS:

This section presents the findings from the study on advances in CAD/CAM technology in prosthodontics,
emphasizing its impact on precision and efficiency. The data collected were organized into three tables:
accuracy in prosthesis fit, time efficiency in prosthesis fabrication, and patient satisfaction levels. Each table
provides key insights derived from the study population.

Table 1: Accuracy of Prosthesis Fit Using CAD/CAM Technology vs. Conventional Methods:

ealth Affair ISSN - 0278-2715 Volume 13 ISSUE 10
Journal link: https://health-affair.com/ —&)

October 2025 HEALTH AFFAIRS



Health Affair ISSN - 0278-2715 Volume 13 ISSUE 10
Journal link: https://health-affair.com/ ’&)

October 2025 A
Measurement CAD/CAM Group Conventional Group P-Value
(n=15) (n=15)
Marginal Fit (um) 48 + 10 87 +15 <0.001
Internal Fit (um) 52+8 95+ 12 <0.001
Occlusal Adjustment 5£2 12+4 <0.001
(min)

This table shows a comparison between the CAD/CAM group and the conventional group in terms of
prosthesis fit. The CAD/CAM group exhibited significantly better marginal and internal fit values, with
lower mean pm measurements, suggesting superior precision. The occlusal adjustment time was also

notably reduced in the CAD/CAM group, highlighting the efficiency of this technology in minimizing
chairside time.

Table 2: Time Efficiency in Prosthesis Fabrication (CAD/CAM vs. Conventional):

Stage of Fabrication CAD/CAM Group Conventional Group (n=15) P-Value
(n=15)
Digital Scanning (min) 12+3 N/A -
Manual Impressions N/A 205 -
(min)
CAD Design (min) 305 N/A -
Wax-up (min) N/A 25+6 -
Milling Time (min) 406 N/A -
Total Fabrication Time 82+10 95+ 12 <0.05
(min)

This table compares the time efficiency of various stages in prosthesis fabrication between CAD/CAM and
conventional methods. Digital scanning and CAD design in the CAD/CAM group replaced manual
impressions and wax-up in the conventional group. Although individual processes varied, the total
fabrication time was significantly lower for CAD/CAM, illustrating its overall time-saving advantage.

Stage of Fabrication CAD/CAM Group Conventional Group (n=15) P-Value
(n=15)
Digital Scanning (min) 12+3 N/A -
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Manual Impressions N/A 20+5 -
(min)
CAD Design (min) 30+5 N/A -
Wax-up (min) N/A 256 -
Milling Time (min) 406 N/A -
Total Fabrication Time 82x10 95+ 12 <0.05
(min)

This table compares the time efficiency of various stages in prosthesis fabrication between CAD/CAM and
conventional methods. Digital scanning and CAD design in the CAD/CAM group replaced manual
impressions and wax-up in the conventional group. Although individual processes varied, the total
fabrication time was significantly lower for CAD/CAM, illustrating its overall time-saving advantage.

Table 3: Patient Satisfaction Levels (CAD/CAM vs. Conventional):

Satisfaction CAD/CAM Group Conventional Group (n=15) P-Value
Parameter (n=15)
Comfort 95+0.6 8.1+£10 <0.01
Aesthetics 9.2+05 79+0.38 <0.01
Functionality 94+0.7 83x11 <0.05
Overall Satisfaction 9.6+05 84+09 <0.01

Patient satisfaction levels in the CAD/CAM group were significantly higher compared to the conventional
group across all parameters, including comfort, aesthetics, functionality, and overall satisfaction. This
demonstrates that CAD/CAM technology not only enhances the precision and efficiency of prosthesis
fabrication but also improves the patient experience in terms of comfort and appearance.

DISCUSSION:

Advances in CAD/CAM technology have significantly transformed the field of prosthodontics, offering
enhanced precision, efficiency, and predictability in restorative dentistry. In the past, conventional dental
prostheses were manually crafted, relying heavily on the expertise and dexterity of dental technicians. This
labor-intensive process was time-consuming, prone to human error, and resulted in variable outcomes [11].
The advent of CAD/CAM technology addressed many of these limitations, and its widespread adoption
marked a turning point in restorative dental care.

One of the key improvements that CAD/CAM technology brought to prosthodontics was the enhancement
of precision. The computer-aided design (CAD) systems enabled practitioners to create highly accurate
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digital models of the patient’s dentition [12]. Using intraoral scanners, practitioners could capture detailed,
three-dimensional (3D) images of the teeth and surrounding structures. This eliminated the need for
conventional impressions, which were often uncomfortable for patients and could introduce inaccuracies
due to material shrinkage or improper handling. With digital impressions, the risk of these errors was
minimized, leading to better-fitting restorations and reduced chairside adjustments [13]. In addition, CAD
software facilitated the design of complex dental restorations, including crowns, bridges, inlays, onlays,
and implant abutments, with greater control over anatomical detail and occlusion.

The subsequent milling process, facilitated by computer-aided manufacturing (CAM), further enhanced the
precision and consistency of dental restorations [14]. Unlike the manual fabrication process, where errors
could accumulate, the CAM systems produced prostheses that closely matched the digital design
specifications. These systems employed high-quality ceramic and composite materials, which could be
milled with exceptional accuracy [15]. The resulting restorations demonstrated improved marginal
integrity, reducing the potential for gaps and subsequent bacterial infiltration, which could lead to secondary
caries or restoration failure. Additionally, the durability and strength of these materials enhanced the
longevity of the prostheses, providing patients with long-lasting solutions.

Efficiency was another critical benefit of CAD/CAM technology in restorative dentistry. The traditional
fabrication of dental prostheses often involved multiple appointments and lengthy laboratory procedures
[16]. CAD/CAM systems, by contrast, significantly reduced turnaround times. In many cases, single-visit
restorations became possible, wherein the entire process—from scanning to designing and milling—was
completed within a few hours. This not only saved time for both patients and clinicians but also minimized
the discomfort and inconvenience associated with temporary restorations [17]. The ability to provide
sameday restorations enhanced patient satisfaction, particularly for those with busy schedules or those
experiencing dental emergencies.

Moreover, CAD/CAM technology streamlined the communication between clinicians and dental
laboratories. In the past, discrepancies between the clinician’s impressions and the laboratory’s
interpretation could lead to ill-fitting prostheses, necessitating remakes. With digital workflows, these
discrepancies were reduced, as both the clinician and the laboratory technician could work from the same
precise digital files [18]. The ability to share 3D models electronically also improved collaboration and
allowed for remote consultations, further enhancing the efficiency of the treatment process.

Despite its numerous advantages, CAD/CAM technology was not without challenges. The initial cost of
acquiring and maintaining the equipment was substantial, and there was a learning curve associated with
mastering the software and hardware [19]. However, as the technology matured and became more
userfriendly, these barriers lessened. Additionally, the versatility of CAD/CAM systems continued to
expand, accommodating a broader range of materials and more complex restorative cases, further
solidifying its role in modern prosthodontics.

The integration of CAD/CAM technology into prosthodontics significantly improved the precision,
efficiency, and overall quality of dental restorations. Although challenges persisted, the benefits far
outweighed the drawbacks, making it an indispensable tool in restorative dentistry. As the technology
continues to evolve, it is likely that even greater advancements will be made, further enhancing patient
outcomes and clinician experiences [20].

CONCLUSION:
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The study demonstrated that advances in CAD/CAM technology significantly enhanced precision and
efficiency in prosthodontics. The integration of digital workflows improved the accuracy of prosthetic
design and fabrication, reducing errors and time required for adjustments. Patient outcomes also benefited,
with better-fitting restorations and increased satisfaction. Additionally, the use of CAD/CAM systems
streamlined the treatment process, offering clinicians greater control and customization of dental prostheses.
These findings underscore the critical role of modern technology in advancing restorative dentistry and
highlight the potential for further innovations to improve clinical outcomes and patient care.
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