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Abstract- The computer-aided digital workflow for the 

production of complete dentures, involving intraoral 

scanning, computer-aided design (CAD), and 3D printing, 

is a significant development in prosthodontics. This review 

consolidates recent protocols, contrasts digital and 

traditional approaches, identifies clinical results and 

materials, discusses current challenges, and considers 

future directions for digital dentures. There is evidence to 

support greater fit, efficiency, and patient satisfaction with 

digital approaches, though challenges persist for 

widespread application [1-25]. 

 

I.INTRODUCTION 

 

Full denture prosthodontics continues to be a vital 

treatment option in the rehabilitation of edentulous 

patients with profound effects on their masticatory 

ability, phonetics, and overall quality of life. 

Conventionally, the process of making complete 

dentures comprises numerous labor-intensive steps 

such as traditional physical impressions, manual 

registration of the bite, wax try-ins, and a lot of 

laboratory work. This traditional workflow is 

generally time-consuming, technique-dependent, and 

prone to inaccuracies introduced by material distortion 

or operator variability. Moreover, more than one 

clinical visit may be necessary to obtain acceptable 

results, which is a heavy burden for patients as well as 

clinicians.[1][2][3][4][5] 

In the last few years, advances in digital dentistry have 

transformed prosthodontics diagnosis and treatment 

planning. Digital intra-oral scanning now makes it 

possible to obtain accurate, non-invasive three-

dimensional anatomical information of edentulous 

arches, avoiding most patient discomforts and 

inaccuracies associated with conventional impression 

materials and techniques. This digital information is 

the starting point for computer-aided design (CAD) 

software, where individualized dentures can be 

virtually planned, emulating perfect occlusion, tooth 

position, and soft tissue contours.[6][7][8][9]} 

After digital design, computer-aided manufacturing 

(CAM) processes like subtractive milling and additive 

3D printing allow for precise manufacture of denture 

bases and teeth from biocompatible materials. Apart 

from accelerating the production process, they also 

improve the accuracy and replicability of prostheses, 

eliminating human errors and the necessity for 

elaborate chair side adjustments.[5][10][11] 

The combination of intraoral scanning, CAD, and 3D 

printing sets up an effective, patient-focused workflow 

that has the potential to reduce treatment time and 

costs without compromising clinical outcomes. Digital 

complete dentures provide improved fit, retention, 

aesthetics, and patient satisfaction to justify their 

introduction into contemporary prosthodontic 

practice. Nevertheless, equipment cost, practitioner 

training, material constraints, and workflow 

standardization persist to undermine the universal 

adoption of fully digital denture 

production.[2][8][12][13][14][1][6] 

This review critically appraises the latest protocols and 

evidence for digital complete denture workflows—

from intraoral scanning to 3D printing—offering a 

state-of-the-art synthesis of clinical results, materials, 

limitations, and future directions in this fast-moving 

area. 

 

II.DIGITAL WORKFLOW FOR COMPLETE 

DENTURES 

 

The digital process for the production of complete 

dentures is a paradigm break from conventional 

procedures, focusing on accuracy, reproducibility, and 

patient comfort through the integration of advanced 

technology. This process typically involves a number 

of keys, interrelated steps: 
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● Intraoral Scanning 

The process starts with the capture of digital 

impressions by using high-precision intraoral scanners 

specifically intended for edentulous arches. In contrast 

to traditional materials, digital scanning eliminates 

typical problems like material shrinkage and warping, 

leading to a precise 3D representation of the mucosal 

surfaces and residual ridge contours. Scan bodies and 

scanning techniques that are specific allow complete 

vestibular, frenum, and soft tissue compressibility 

capture, critical for efficient denture adaptation and 

stability. Accuracy verification and digital model 

definition software additionally improve scan 

quality.[7][9][6] 

● Facial and Jaw Relation Data Acquisition 

Additional to intraoral scans, digital facial scanning 

and jaw relation records with digital occlusion 

scanners or 3D facial capture devices allow 

incorporation of aesthetic parameters and functional 

occlusion within the prosthesis design. This facilitates 

accurate determination of vertical dimension of 

occlusion and centric relation, both critical to denture 

functioning and patient comfort.[14][15] 

● Computer-Aided Design (CAD) 

Sophisticated CAD software allows virtual design of 

denture base and teeth. Customizable tooth 

morphology, gingival texture, and occlusal scheme 

libraries aid in customized prosthesis development. 

The software accommodates computer-assisted 

algorithms for tooth positioning with clinician-manual 

overrides for aesthetics and function, such as occlusal 

contacts, phonetics, and lip support. Digital wax-ups 

and virtual try-ins enhance predictability and enable 

interdisciplinary communication among clinical and 

laboratory teams.[12][13][1]. 

● Digital Try-In and Validation 

Some processes involve the production of try-in 

dentures using rapid-prototype fabrication through 3D 

milling or printing. It ensures clinical validation of 

aesthetics, fit, phonetics, and occlusion prior to final 

production, saving chair side adjustment time and 

increasing patient confidence.[13][15] 

● Computer-Aided Manufacturing (CAM) 

The completed denture designs are manufactured via 

additive manufacturing (3D printing) or subtractive 

milling procedures. Material choice is important, with 

biocompatible PMMA resins being preferred for 

strength, aesthetics, and stability. 3D printing benefits 

in terms of creating complex geometries and light-

weight bases, while milling benefits with better 

surface finish and material homogeneity. Multi-

material 3D printers allow for concurrent production 

of gingival bases and tooth structures with different 

optical properties to more closely mimic natural 

tissues.[10][11][16][17][5] 

● Post-Processing and Quality Control 

Post-processing of printed or milled dentures involves 

resin curing, polishing, and surface treatments to 

improve durability and biocompatibility. Digital 

quality control instruments, e.g., 3D scanners, ensure 

dimension accuracy against the original design. 

Digital precision minimizes adjustments, yet small 

chair side adjustments remain standard for maximum 

patient comfort.[18][12][14] 

● Digital Data Archiving and Integration 

All the digital files created during scanning, designing, 

and production are stored in a safe manner, allowing 

for quick reproduction, alteration, or re-adjustment of 

prostheses in the future with negligible extra data 

capture. Integration with electronic medical records 

and CAD/CAM-based implant planning systems 

enhances global patient care efficiency.[19][20] 

 

III.COMPARATIVE CLINICAL OUTCOMES 

 

Potential clinical studies show digital dentures need 

fewer visits and, in many cases, are more retentive and 

fit better than traditional dentures. Increased patient 

satisfaction is reported through lower clinical 

complexity and quicker turnaround. However, 

aesthetic assessment may be weaker in totally digital 

workflows, requiring continued refinement and 

hybridization.[3][21][22][1][10] 

 

IV.MATERIALS AND TECHNOLOGY 

 

Latest technological developments in printable resins 

and milling polymers have enhanced mechanical 

properties, biocompatibility, and color stability of 

digital dentures. Material restrictions, printer 

resolution limitations, and economic issues remain 

impediments to broader clinical application.[16][17][2][7] 

 

V.CHALLENGES AND LIMITATIONS 

 

Technical sophistication, heavy upfront costs, and 

inconsistency among digital systems continue to be 

problems. Individual patient anatomical intricacies 
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can continue to necessitate traditional impression 

methods or hybrid methods. Implementation of digital 

dentures requires a learning process and 

standardization of protocol.[8][23][2][6][14] 

 

VI.FUTURE DIRECTIONS 

 

Technological innovations in artificial intelligence for 

autonomous design, scanner accuracy improvements, 

and new biomaterials are on the verge of improving 

clinical results. Investigations are growing into 

complete automation of workflows and with implant-

supported digital prostheses, with further gains in 

efficiency and patient-centric care 

expected.[11][20][18][19] 

 

VII.CONCLUSION 

 

Digital complete denture construction, from intraoral 

scan to 3D print, presents a revolutionary method with 

evident clinical and patient advantages. Although 

there are challenges, advances in technology and more 

clinical evidence lend themselves to its increasing 

place in contemporary Prosthodontics.[4][20][3][6][10] 
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