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Abstract: The integration of 3D facial scanning technology into the digital workflow for 

Computer-Aided Design and Computer-Aided Manufacturing (CAD/CAM) of complete dentures 

represents a significant advancement in dental prosthetics. This article explores the methodologies, 

benefits, and challenges associated with this integration, emphasizing its application in immediate total 

mouth rehabilitation. By combining 3D facial scans with CAD/CAM, clinicians can achieve precise, 

customized dentures that enhance fit, function, and aesthetics, ultimately improving patient outcomes and 

satisfaction. 
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Total mouth rehabilitation, particularly involving the fabrication of complete dentures, has traditionally 

relied on manual impressions and conventional prosthetic design methods. These methods, while 

effective, can be time-consuming and may not always capture the intricate details necessary for optimal 

fit and function. The advent of digital dentistry, specifically 3D facial scanning and CAD/CAM 

technologies, has opened new avenues for enhancing the efficiency, accuracy, and patient experience in 

denture fabrication. 

 

 

 

 

 

Methodology 

3D Facial Scanning 

3D facial scanning involves capturing the detailed topography of a patient's face using advanced scanning 

devices. These devices utilize structured light or laser scanning to create high-resolution 3D images. 

 The steps include: 

Patient Preparation: Ensuring the patient is comfortably seated and relaxed to capture a natural facial 

expression. 

Scanning Process: Using a handheld or stationary 3D scanner, multiple scans are taken from various 

angles to ensure comprehensive coverage. 

Data Integration: The scans are stitched together using specialized software to create a full 3D model of 

the patient's face. 

CAD/CAM Denture Design 

Once the 3D facial scan is complete, the digital data is integrated into CAD software to design the 

dentures. The process includes: 

Alignment and Registration: The 3D facial scan is aligned with intraoral scans or digital impressions of 

the dental arches. 

Prosthetic Design: Using CAD software, the dentures are designed to match the anatomical features of 

the patient's mouth and the facial contours captured in the 3D scan. 
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Virtual Try-In: The digital model allows for a virtual try-in, enabling adjustments before manufacturing. 

CAM Fabrication 

The finalized CAD design is sent to a CAM system, where the dentures are fabricated using high-

precision milling machines or 3D printers. Materials commonly used include acrylic resins and advanced 

polymers. 

Material Selection: Choosing appropriate materials based on strength, durability, and aesthetics. 

Milling/Printing: The CAM system carves or prints the dentures according to the CAD design. 

Post-Processing: Polishing, fitting, and any necessary adjustments are made to ensure optimal fit and 

comfort. 

Benefits 

Accuracy and Precision: 3D facial scanning and CAD/CAM technologies provide a higher degree of 

accuracy in capturing facial and dental structures, leading to better-fitting dentures. 

Customization: The ability to customize dentures to the patient's unique facial features enhances both 

function and aesthetics. 

Efficiency: The digital workflow reduces the time required for denture fabrication, enabling quicker 

turnaround times for patients. 

Patient Comfort: Minimally invasive scanning techniques improve patient comfort compared to 

traditional impression methods. 

Enhanced Communication: Digital models facilitate better communication between dental professionals 

and patients, improving treatment planning and outcomes. 

Challenges 

Initial Costs: The investment in 3D scanning and CAD/CAM equipment can be significant. 

Learning Curve: Dental professionals require training to effectively use new technologies and integrate 

them into their practice. 

Software Integration: Ensuring compatibility and seamless data transfer between different software and 

hardware systems can be complex. 

Material Limitations: While advancements continue, the materials used in 3D printing may still lag 

behind traditional materials in some aspects of durability and aesthetics. 

Case Study 

A 65-year-old patient requiring total mouth rehabilitation underwent a complete digital workflow for 

denture fabrication. 3D facial scanning captured the patient's facial morphology, and CAD software was 

used to design the dentures. The CAM system fabricated the dentures, which were then fitted and 

adjusted. The patient reported high satisfaction with the comfort, fit, and aesthetics of the dentures, 

demonstrating the potential of this integrated approach. 

Conclusion 

Integrating 3D facial scanning with CAD/CAM technology in the design and fabrication of complete 

dentures for immediate total mouth rehabilitation offers numerous benefits, including enhanced accuracy, 

customization, and efficiency. While challenges remain, the continuous advancement of digital dentistry 

promises to overcome these barriers, making this approach increasingly accessible and beneficial for both 

patients and dental professionals. 
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