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Introduction 

Complete edentulism is an eventual oral health outcome and results from the 

combined pathology of dental caries, periodontal disease, or faulty method of 

rehabilitation due to reduced cost. Complete edentulism has a significant 

concern and leads to reduced quality of life (QoL) along with impact on general 

health. However, it has been observed that due to wider and better oral health 

services globally, edentulism rate is decreasing every decade. Edentulism is 

directly related to masticatory and nutritional problems, and some authors regard 

it as a good mortality indicator (Kaushik et al. 2018). 

In addition to that the change in oral health status, especially the loss of natural 

teeth, often diminishes daily essential activities, as well as the patient reluctant 

to appear in public. Consequently, people may develop anxiety, decreased self-

esteem and depression. In contrast, complete denture can improve appearance, 

speech and function, resulting in more self-esteem and participation in social 

activities (Sivakumar et al. 2015). 
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Aim of the study 

The aim of this project to discuss the importance of cad cam in facilitating the 

fabrication of complete denture and compare them with conventional method.



 

 
 

 

 

 

 

 

 

Chapter one 

Review of literature 
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Chapter one: Review of literature 

1. Complete denture: is defined as “A dental prosthesis which replaces 

the entire dentition and associated structures of the maxilla and mandible 

(Deepak Nallaswamy et al. 2003). 

1.1 Classification of complete denture: 

- Removable complete denture 

- Fixed complete denture (Deepak Nallaswamy et al. 2003). 

1.2 Function of a complete denture: 

A complete denture functions to restore: 

- Aesthetic: the complete denture should restore the lost facial contour, 

vertical dimension, etc. 

- Mastication: a complete denture should have proper balanced occlusion 

in order to enhance the stability of the denture. 

- Phonetics: one of the most important functions of a denture is to restore 

the speech of the patient.(Deepak Nallaswamy et al. 2003). 

 

 

 

 

 

 

 

Fig 1.1: set of complete denture https://moshmandental.com/patient-services/complete-

dentures-brooklyn/. 

https://moshmandental.com/patient-services/complete-dentures-brooklyn/
https://moshmandental.com/patient-services/complete-dentures-brooklyn/
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1.3 Fabrication of the complete denture  

Table1.1: workflows of conventional CDs fabrication (Mubaraki et al. 2022). 

Clinical steps Laboratory steps 

1st visit 

1. primary impression  

 

1. stone cast model  

2. manufacturing the individual tray  

 

2nd visit  

2. border-modelling technique  

3. final impression 

 

 

 

3. final cast model  

4. fabrication of denture base and occlusal 

rims  

3rd visit  

4. interocclusal registration 

 

5. assembling the models in articulator  

6. setting up the teeth  

4th visit  

5. try-in the denture  

 

7. processing the denture 

8. finishing and polishing the prosthesis  

5th visit  

6. delivery of the prosthesis. 

 

 

1.4 Complete denture impression: is a negative registration of the 

entire denture bearing, stabilizing and border seal areas present in the 

edentulous mouth. (Lakshmi S 2018). 

1.5 Objectives of dental impression  

The objectives of the dental impression are: 
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1) retention: is the resistance of the denture to forces acting in a vertical 

direction.  

2) stability: is the ability of the denture to be firm, steady and constant and the 

resistance of the denture to forces acting in lateral or horizontal direction. 

3) support: is the ability of the denture to resist vertical and other forces in a 

direction towards the basal seat. 

4) esthetic and preservation of residual alveolar ridge and soft tissue. (Lakshmi 

S 2018). 

Fig 

1.2: 

support, retention, and stability in CDs (Al-Muthafa Azad 2014). 

1.6 Classification of impressions  

1.6.1 Impression making for complete denture consists of two steps: 

1.6.1.1 primary or preliminary impression 

It is a negative likeness made for the purpose of diagnosis, treatment planning or 

fabrication of a special tray. It is the first impression made for the patient and 

from which the study cast was poured.  

Material used: impression compound, alginate or elastomeric putty (Bernard 

Levin 1984). 
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Fig 1.3: primary impression for complete edentulous patient maxillary and mandibular ridges 

with impression compound material (Al-Muthafa Azad 2014). 

1.6.1.2 secondary or final impression 

It is a negative likeness for the purpose of fabrication the prosthesis and from 

which the master cast was poured. 

 Material used: Zinc oxide eugenol (ZOE), alginate, impression plaster or 

elastomeric impression [polysulfide (rubber base), polyether, silicone (light 

body)], waxes (Bernard Levin 1984). 

 

 

 

 

 

Fig 1.4: final impression for complete edentulous patient maxillary and mandibular ridges 

(John Beumer et al. 2011). 
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1.6.2 impression techniques: (Deepak Nallaswamy et al. 2003). 

1.6.2.1 Depending on pressure: 

a)  Mucostatic or passive impression: in this technique the impression is made 

with oral mucous membrane and jaws in a normal, relaxed condition. border 

moulding is not done here. Impression material of choice is impression plaster. 

retention is mainly due to interfacial surface tension.  

b)  Mucocompressive impression: The mucocompressive technique records the 

oral tissue in a functional and displaced form. The material used for this 

technique includes impression compound, waxes and soft liners. Dentures made 

by this technique tend to displace due to tissue rebound at rest.  

c) selective pressure impression: In this technique, the impression is made to 

extend over as much denture-bearing area as possible without interfering with 

the limiting structures at function and rest. The selective pressure technique 

makes it possible to confine the forces acting on the denture to the stress-bearing 

areas. This is achieved through the design of the special tray in which the 

nonstress-bearing areas are relieved and the stress-bearing area are allowed to 

come in contact with the tray.  

1.6.2.2 types of impression technique: 

a) open-mouth technique: 

The open mouth method includes the impression technique, which record the 

tissue in an undisplaced position. Pressure or pressurless impressions can be 

made using this technique. 

b) close-mouth technique: 

This technique records the tissues in the functional position. In this technique, 

record blocks (trays with occlusal rims) are used instead of impression trays. 
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Both upper and lower record blocks are lined with impression material and 

placed inside the patient’s mouth at the same time. The patient is asked to close 

his mouth exerting pressure on occlusal rims and perform functional 

movements. 

1.6.2.3 Depending on the material: 

a) reversible hydrocolloid impression: agar  

b) irreversible hydrocolloid impression: alginate  

c) modelling plastic impression: compound  

d) plaster impression: type I dental plaster (soluble plaster) 

e)  silicone impression:  

- condensation polymerizing silicone  

- addition polymerizing silicone 

f) thiokol rubber impression: polysulfide. 

 

2. Computer aided design / computer aided manufacturing 

 

From its inception till now, dentistry has covered great milestones in terms of 

invention and precision to provide us with better working conditions and 

increase comfort for both dentists and patients (MIYAZAKI et al. 2009). 

The technological changes taking place over the years are truly revolutionizing 

the way dentistry is practiced and the manner in which dental laboratories are 

fabricating restoration (Lee Culp and Alex Touchstone 2006). 
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To add to the list of remarkable advancements is computer aided design (CAD) 

and computer aided manufacturing (CAM) technology which allows the dentist 

to provide special care to the patients (MIYAZAKI et al. 2009). 

CAD/CAM technology has become an increasingly popular part of dentistry 

over the past years. (Liu 2005). 

This technology which is used in both the dental laboratories and the dental 

office can be applied to inlays, onlays, venners, crowns, fixed partial dentures, 

implant abutments, even full mouth restorations and complete dentures. CAD 

CAM is also being used in orthodontics in the form of Invisalign retainers 

(Rekow 1987). 

2.1 History  

Computer aided design/computer aided manufacturing were developed in the 

1960s for use in aircraft and automotive industries. Dr francosis duret was the 

first person to develop CAD/CAM device, making crowns based on an optical 

impression of the abutment tooth and using a numerically controlled milling 

machine. He produced the first CAD/CAM restoration in 1983 (Davidowitz and 

Kotick 2011). 

Digital design and manufacturing were introduced to dentistry by Andersson, 

who developed the Procera system in 1983, and Mörmann, who introduced the 

CEREC system in 1985 (Goodacre et al. 2012). 

The first report of CAD/CAM use for dentures is attributed to Maeda et al, who 

in 1994, employed additive manufacturing technology (Maeda et al. 1994). 
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2.2 CAD/CAM components  

1. Data acquisition “ scanner “ under the term scanner one understands, in 

dentistry, data collection tools that measure three- dimensional jaw and tooth 

structure and transform them into digital data sets (Mehl et al. 1997). 

2. Design softwares: are used for the designing of the final restoration which are 

secured in optical impression and prepared for milling parameters (Galhano et 

al. 2012). 

3. Manufacturing technologies: for the final manufacturing of the restoration 

with solid block of the appropriate restorative material. The first two parts of the 

system are associated in the CAD phase, while the third one in the CAM phase 

(Galhano et al. 2012). 

 

Fig 

1.5: 

computer aided design/ computer aided manufacturing workflow (Punj and Fisselier 2020). 

2.3 Types of digital scanning: 

2.3.1 Intraoral scanning: is performed with an intraoral scanner, thereby 

eliminating the requirement of a physical impression. This includes several 

scans of both arches requiring about 3-17 min (Steinmassl et al. 2017). 
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IOS is a medical device composed of a handheld camera (hardware), a computer 

and a software. The goal of IOS is to record with precision the three-

dimensional geometry of an object (Richert et al. 2017). 

The IOS devices use an advance optical surface scanning technology that are 

similarly to a camera, using the measure light reflection times from various 

texture through process to capture the object three-dimensionally instead of 

simply capturing lights and colors in the camera. The information is then 

captured by the 3D software that uses specific alignment algorithms to allow for 

registration of the object, so the most common scanning principles: 

1- Triangulation  

2- Active wave-front sampling 

3- Parallel confocal laser scanning (Gayathridevi et al. 2016). 

2.3.1.1 The main intraoral digital impression systems: 

- CEREC  

- LCOS system 

- iTero  

- E4D  

- TRIOS  

They vary from each other in terms of key features such as working 

principle, light source, the necessity of powder coat spraying, operative 

process and output file format (Ting-shu and Jian 2015). 
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Fig 1.6: Different types of IOS Device (Bayou State, 2019). 

 

 

TRIOS SYSTEM: 

A new type of intraoral digital impression system,  TRIOS, was 

introduces in 2010, by 3shape (Copenhagen, Denmark) and was presented 

to market in 2011. This system works under the principle of ultrafast 

optical sectioning and confocal microscopy (Silvia Logozzo et al. 2011). 

They maintain a fixed spatial relation of the scanner and the object being 

scanned and recognize variations in focal plan of the pattern over a range 

of focus plane. Moreover, they have a quick scanning speed of up to 3000 

images per second thereby reducing the influence of relative movement 

between scanner probe and teeth.  

Similar to iTero and E4D systems, the TRIOS intraoral scanner is a 

powder- free device in the scanning process.  

TRIOS include two parts: TRIOSR cart and TRIOSR pod. The TRIOSR 

pod is having a handheld scanner which offers better flexibility and 

mobility, so due to its simple construction it is compatible with other 

computers and ipad also (Persson et al. 2009). 
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Fig 1.7: 3shape TRIOS 3 intraoral digital impression system for cad / cam (Bayou 

State, 2019). 

 

2.3.1.2 Advantages and disadvantages of intraoral digital 

impression 

Advantages: In general, taking a digital impression has many advantages, 

including the possibility of performing an immediate chairside analysis (e.g., to 

evaluate the anatomy, residual ridges, presence of undercuts, or necessity of 

preprosthetic surgery). This approach saves on impression material and can be 

quicker than a conventional impression (two minutes for the maxilla, and five 

minutes for the mandible when possible). In addition, it is convenient in cases 

involving patients with a gag reflex or limited opening.  It is a true mucostatic 

impression; in addition, there is no need for disinfection, it has a faster 

turnaround time, and the data can be archived for future use without occupying 

physical space (Amit Punj and Francois Fisselier 2020). 

Disadvantages: This technology has some challenges, such as the initial high 

cost, learning curve, and possible subscription fees for the equipment and 

software. Clinically, using an intraoral scanner for edentulous patients can be 
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tricky. The posterior palatal seal in the maxilla and complicated floor of the 

mouth anatomy — with interference from the tongue and saliva in the mandible 

— can be difficult to capture. In cases with a limited amount of keratinized 

tissue, the mucosa is more movable and needs to be recorded in one pass since 

returning later over a missed area results in a different position of the soft tissue, 

leading to an error in the digital impression. 

Hence, it is advisable to make a conventional impression and scan the 

impression or master cast (Amit Punj and Francois Fisselier 2020). 

2.3.1.3 Manufacturing technologies: 

a) close × open systems 

The three stages related above, despite being inter-related, may be performed in 

an open or close system. If close systems are used, the manufacturer presents 

equipment capable of performing each of the stages in a sequential and inter-

related manner. In these cases, there is greater coherence in data processing in 

all stages. (e.g., Procera and Lava systems). Initially, the systems were 

developed in this manner; that is to say, the manufacturer presented the 

technology for all the stages. With the advancement in technology, tools began 

to be established for each of the stages in an independent manner, making it 

possible to integrate different scanners/software and milling machines. When the 

data acquisition process may be sent to any data processing center for designing 

and machining the indirect restoration, it is called an open system. There is a 

trend to digitalize the data in a standard template library system, and thus, any 

CAM system that accepts STL files can produce the indirect restoration (Helvey 

2006). 

Open system creates more opportunities for laboratories that are capable of 

customizing the configuration (Dennis J. Fasbinder 2012). 
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b) subtractive × additive manufacturing 

subtractive manufacturing (milling): in the subtractive approach, a puck 

(block) of material is milled by automated control of specialized cutting tools 

that receive information from a computer algorithm known as computer 

numerical control technology. As the block of acrylic resin comes 

prepolymerized, there are no shrinkage issues. Also, as the puck is 

prepolymerized under high temperature and pressure, there may be less 

monomer release, which, in turn reduces irritation to the soft tissue. The 

precision of milling is directly related to the milling unit’s number of axis and 

size of burs. The reported precision is between 5 and 25 microns. (Alharbi et al. 

2017). 

Processing / milling devices are categorized by means of the number of 

milling axes: (Chris McMahon and Jimmie Browne 1998) 

 3-axis device 

 4-axis device 

 5-axis device  

 

a) 3-axis milling devices: three axes milling device has degrees of 

movement in the three spatial directions. The milling points are defined by 

the X-, Y-, Z- values. A milling of subsections, axis divergences and 

convergences are not possible. This requires a virtual blocking in such areas 

of milling block.  

The advantages of 3 axes milling devices are short milling times and 

simplified control by means of the three axes. Hence, such milling devices 

are usually less costly compared to those with a higher number of milling 

axes.  
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Examples of 3-axis milling devices are: in lab (Sirona), Lava (3M ESPS), 

Cercon brain (Degu Dent). 

b) 4-axis milling devices: 

In four axes milling devices, addition to the three spatial axes, the tension 

bridge rotationis included as the fourth component. Hence it is possible to 

adjust long span bridges with a large vertical height displacements and it also 

facilitates in saving material and milling time compared to three axes milling 

devices. 

Example: Zeno (Wieland-Imes). 

c) 5-axis milling devices: 

With a 5-axis milling device there is, in addition to the four spatial 

dimensions, rotating the milling spindle is included as 5th axis. This 

facilitates the milling of complex anatomies with subsections, for example, 

lower jaw FPDs with converging abutment teeth (end molar tipped towards 

the medial plane, or also crown and FPD substructures that, as a result of 

anatomically reduced formation, demonstrate converging areas in the exterior 

of the framework. 

Example in the Laboratory Area: Everest Engine (KaVo).  

The quality of the restoration need not necessarily increase with the number 

of milling axes. The increased number of milling axes provides benefit only 

in terms of fabricating complex restorations and not relating to the quality of 

the restoration. The quality of restorations is more from the result of the 

digitalisation process, data processing and production process than the 

milling devices.  
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Fig 1.8: Different possibilities of the working axis: 3 spatial directions X, Y and Z (3 axis 

milling devices); 3 spatial directions X, Y, Z and tension bridge A (4 axis milling 

devices); 3 spatial directions X, Y, Z, tension bridge A and milling spindle B (5 axis 

milling devices) (Beuer et al., 2008). 

Types of milling blocks: (stomadentlab.com) 

1) Monolayer disc: double layer disc allows to fabricate monolithic 

removable denture by mean of an efficient digital workflow. Complete 

dentures are milled from one disc in one uninterrupted process. 

 

Benefits: 

- High quality pre-polymerized polymethyl methacrylate (PMMA) tooth 

and denture base materials 

- Only a few manual working steps 

- Innovative 3D tooth and denture base combined in one disc. 
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Fig 1.9: monolayer PMMA dischttps://www.dentallaboratorio.com/product-category/dental-

lab-milling-supplies/dental-pmma/.  

 

 

 

 

 

 

Fig 1.10: cad /cam dental PMMA blocks designed with pink and A2 shade together 

https://www.dentallaboratorio.com/product-category/dental-lab-milling-supplies/dental-

pmma/. 

2) Multilayer blocks: The disc is fixed in disc holder in the milling machine. 

After milling the denture, it is separated from the disc with standard 

grinding tools. Artificial teeth are attached on denture base with PMMA 

resin or light curing composite material according to manufacturer’s 

instructions. 

https://www.dentallaboratorio.com/product-category/dental-lab-milling-supplies/dental-pmma/
https://www.dentallaboratorio.com/product-category/dental-lab-milling-supplies/dental-pmma/
https://www.dentallaboratorio.com/product-category/dental-lab-milling-supplies/dental-pmma/
https://www.dentallaboratorio.com/product-category/dental-lab-milling-supplies/dental-pmma/
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3) Benefit: 

- Low frication 

- Fatigue resistance  

- Low moisture absorption 

- Excellent dimensional stability  

 

 

 

 

 

 

 

 

Fig 1.11: multilayer PMMA pink baseplate disc: https://www.cm-

medical.com.au/collections/cad-cam-milling. 

 

 

 

 

 

 

 

Fig 1.12: denture teeth are milled separately from tooth colored multilayer PMMA to 

precisely fit within the custom-milled denture baseplate https://stomadentlab.com/. 

https://www.cm-medical.com.au/collections/cad-cam-milling
https://www.cm-medical.com.au/collections/cad-cam-milling
https://stomadentlab.com/
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Advantages of the subtractive method: The subtractive method tends to 

provide more homogenous objects with acceptable accuracy that may be suitable 

for the production of intraoral prosthesis where high occlusal forces are 

anticipated. A similar results was shown by Kalberer et al, who reported that 

CAD/CAM milled CDs were better than 3D printed CDs in terms of denture 

adaptation (Wang et al. 2021). 

Disadvantages of the subtractive method: The main disadvantage of the 

subtractive techniques is the waste, as a large portion of the block remains 

unused and is discarded during this process.  

Another limitation is the unesthetic teeth, which AvaDent has overcome in their 

XCL-2 denture by using a unique layering system resulting in polychromatic 

teeth that stimulate the dentin and enamel of natural teeth, providing premium 

esthetics (Anadioti et al. 2020a). 

The milling process can be affected by the size of the milling bur, the 

characteristics of the area to be milled, and the machining axis. Therefore, 

different milling machines can influence the accuracy of the denture, which also 

explains why the denture adaptation varies among different CAD/CAM 

complete denture systems (Nah 2016). 

Additive manufacturing (three-dimensional printing): 

In this method, material is stacked layer by layer, one over the other, to create a 

3D structure (Alharbi et al. 2017). 

Advantages: additive method offer various advantages over the traditional 

subtractivr (milling) method.  

The additive technology allows manufacturing of an object regardless of its 

dimensional complexity and quantity. Material waste can be reduced to 40%, 

and details finer than the milling bur size can be fabricated (Alharbi et al. 

2017). 
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Disadvantages: with 3D printing, the build direction (layer orientation) affects 

the mechanical properties of the dental restorative material. This is due to nature 

of incremental layers in additive manufacturing technology, which may initiate 

crack propagation and result in a structural failure of the printed material 

(Puebla et al. 2012). 

Layer orientation was found to affect the compressive strength of 3D-printed 

composite material (Wang et al. 2021). 

Also, it is important to understand that the bond between the layers is weaker 

than that within the layer. This is explained by the number of residual stresses 

and porosities that accumulate during UV polymerization and material shrinkage 

(Singh 2009).  

The 3DP technique uses unpolymerized resins, repetitively layered on a support 

structure and polymerized by an ultraviolet or visible light source. Once 

processed, an additional light-polymerization step is required to complete the 

process, and polymerization shrinkage is theoretically possible during the 3DP 

workflow (Kalberer et al. 2019). Current limitations include elimination of try-

in appointment without reliable virtual esthetic evaluation, lack of retention with 

printed polymers requiring to reline for clinical acceptability, inability to 

balanced occlusion that may compromise denture stability or potentially affect 

bone resorption, and long-term color instability that leads to esthetic 

deterioration (Anadioti et al. 2020). 

The accuracy of printed objects can be influenced by factors including light 

intensity, direction and angle of printing, the number of layers, software, and 

shrinkage between layers, the amount of supporting structure, and the post- 

processing procedures (Yuzbasioglu et al. 2014). 
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Recently recommended usages for 3D printed complete dentures are interim or 

immediate dentures as well as custom tray or record base fabrication for 

conventional workflows. (Anadioti et al. 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1.13: Overview on the different manufacturing approaches. Conventional approaches 

comprising (A) Formative, (B) Subtractive manufacturing; widely applied additive 

manufacturing methods including (C) Fused deposition modeling (FDM), (D) Selective laser 

sintering (SLS), (E) Stereolithography (SLA), (F) Polyjet and (G) Bioprinting (Oberoi et al. 

2018). 
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2.3.2 Extraoral scanning: Making a conventional impression that can be 

scanned with a desktop scanner or poured in gypsum to obtain the master casts 

that, in turn, are scanned (Steinmassl et al. 2017). 

After the initial examination, the first impressions were made with stock trays 

and irreversible hydrocolloid material and the impressions were sent to a dental 

laboratory for the fabrication of custom trays and occlusal rims. Occlusal rims 

and custom trays were made on the same stone casts. The definitive impressions 

of the maxilla and mandible were made with thermoplastic border moulding 

material and wash impressions were made with low-viscosity wash material. 

Following the basic protocol for CDs, the maxillomandibular relationship was 

recorded. (Janeva et al. 2017). 

 

 

 

 

 

 

 

 

Fig 1.14: maxillary and mandibular definitive impressions (Janeva et al. 2017). 

 

The midline, smile line, and positions of the canines were marked. The tooth 

shape and tooth colour were selected, and the order form was completed. (Janeva 

et al. 2017). 
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Fig 1.15: occlusal record with wash impression (Janeva et al. 2017). 

 

In the dental laboratory, the maxillary and definitive mandibular impressions 

and the occlusal rims were prepared for scanning with scan spray. (Janeva et al. 

2017). 

 

 

 

 

 

 

 

 

Fig 1.16: STL file: occlusal rims (Janeva et al. 2017). 

 

 



 

25 
 

 

 

 

 

 

 

 

 

Fig 1.17: STL files: maxillary impression (Janeva et al. 2017). 

 

 

 

 

 

 

 

Fig 1.18: STL files: mandibular impression (Janeva et al. 2017). 

 

Scanning was performed with an optical 3D scanner (Open Technologies). The 

files from the laser-scanned maxillary and definitive mandibular impressions 

and connected occlusal rims were translated into stereolithography (STL) files 

and were sent to general dental service (GDS). Once the CDs have been 

virtually designed in GDS software, a preview is sent for evaluation using 3D 

viewing software. After minor modifications in the positions of teeth were 
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made, fabrication of the dentures was approved. The digital dentures were 

fabricated from prepolymerized resin acrylic pucks and were delivered with 

teeth bonded in the milled recesses. (Janeva et al. 2017). 

 

 

 

 

 

 

 

Fig 1.19: preview of virtually designed dentures (Janeva et al. 2017). 

After placement, clinical evaluations of the fit, retention, stability, occlusal 

relationship, esthetics, and phonetics were performed. The digital CDs met the 

clinical requirements (Janeva et al. 2017). 
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Fig 1.20: A) completed digital dentures b) cameo surface view (Janeva et al. 2017). 

 

 

2.4 Digital versus conventional impression in complete denture 

Digital impressions have several advantages over traditional impressions. They 

are very beneficial today as a boon to both the dentists and laboratory 

technicians by enabling them to achieve greater accuracy in any restorative 

procedures. Shortly, it will be more likely to be a regular dental office 

procedure, as it benefits dentists, patients, and laboratory technicians. Digital 

impressions from the patient’s perspective save time and is a lot less messy than 

the traditional technique (Yuzbasioglu et al. 2014). 

The difficulty of scanning the distal part in the digital impression and 

requirement of titanium oxide powder spray for contrast (such as CEREC 

Bluecam systems) are some disadvantages of the digital system. In addition, the 

other disadvantages of the digital impression method are cost and requirement of 
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extra education for using. Dental students learn the conventional impression 

method in the dentistry education. It is also necessary to be informed the 

students about the technological innovations such as digital impression systems 

and how to apply them in their professional life (Ahlholm et al., 2018). 

2.4.1 Accuracy 

According to the International Organization for Standardization (ISO), accuracy 

is evaluated in terms of trueness and precision. Trueness is defined as the 

measurement bias or systematic error between the reference object and the target 

object. Precision is defined as the random error (reproducibility) between the 

objects when the process is repeated. The evaluation of trueness showed that 

digital impressions obtained using an intraoral scanner with a large scanning 

head had significantly lower deviation than the conventional impressions. 

Similarly, the evaluation of precision showed that digital impressions obtained 

using an intraoral scanner with a small scanning head had significantly higher 

deviation than the conventional impressions. The results suggested that the 

accuracy of digital impressions is superior to conventional impressions in terms 

of trueness, but inferior to conventional impressions in terms of precision, and 

that accuracy can be improved by increasing the scanning head size (Malaguti 

2016). 

2.4.2 Time and appointments 

Digital impression may reduce the number of clinical appointments required and 

the chair time and can simplify laboratory procedures. The overall treatment 

time for the conventional impression technique was longer than that for the 

digital impression technique. Digital impressions tend to reduce repeat visits and 

retreatment, while increasing treatment effectiveness (Beuer et al. 2008). 
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2.4.3 The effectiveness and clinical outcomes 

The effectiveness and outcomes of the conventional impression technique was 

evaluated by measuring the total treatment time, including the individual steps: 

 a. tray selection 

b. adhesive application 

 c. upper/lower impression 

d. Bite registration.  

 The effectiveness and clinical outcomes of the digital impression technique 

were evaluated by measuring the total treatment time, including the individual 

steps: 

 a. entering patient information (including name, last name, date of birth) 

 b. laboratory prescription 

c. upper/lower scan 

d. Bite scan.  

The results indicate that the efficiency outcomes of the digital impression 

technique were higher than that of the conventional impression technique, with 

respect to treatment time taken up and the perceptions of the subjects (Eftekhar 

Ashtiani et al. 2018). 

2.4.4 Patient preferences 

Digital impression was the preferred choice, stated that both the impression 

techniques were equally acceptable. Preference for digital impression is another 

indication that today’s patients have more concern on comfort. This is because 

the digital impressions are associated with reduced invasiveness. Unacceptable 

conventional impressions require remaking of entire impression. However, with 

digital impression technique missing and unacceptable areas can be corrected by 
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a segmental rescanning. This reduces working time and increases patient 

comfort (Gjelvold et al. 2016). 

2.4.5 Operator’s Preferences 

The digital impressions were preferred by the operator. Operator centered 

outcome were measured for digital and conventional impressions by assessing 

working time, operator perception and procedure difficulty. The workflow of 

digital impression technique took reduced time. Even though when a remaking 

was necessary, the time required for rescan of the digital impression was 

significantly less. Rescans were done mainly due to the difficulty in scanning 

the interproximal contact areas and in areas of reflection from light source. 

Operator perception was measured on the level of difficulty in performing the 

procedure and was significantly lower for the digital impression technique. 

Manipulation and learning curve for the intraoral scanner were less and they 

seem to be more user-friendly. Operators perceived that missing and 

unacceptable area can be corrected more easily with digital impressions while 

the conventional technique demanded remaking of entire impression (Lee et al. 

2013). 

2.4.6 Dental students 

Students were more familiar with the conventional method before taking the 

impression. This situation is thought to be due to the fact that the students took 

conventional impression in the prosthetic courses at the preclinical laboratory 

while they did not take digital impression. They knew digital impression only as 

a theoretical course. Students found the digital method easier than conventional 

method in the study of Lee and Gallucci in 2013 (Lee et al. 2013). 
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Fig 1.21: Conventional and digital prosthesis fabrication approaches. Conventional approach 

for denture fabrication by alginate impression and flasking method (A, Formative 

manufacturing). Digital approach with intra-oral scanning-based impression; manufacturing of 

denture either by CAD/CAM (B, subtractive manufacturing) or 3D printer (C, additive 

manufacturing) (Oberoi et al. 2018). 

 

2.5 Advantages of CAD/CAM complete denture: (Baba et al. 2015). 

1. Reduction in the number of patient’s visits could be advantages for old 

patients who have hard time travelling back and forth to the dental office. 

2. Reduction in the clinical chair time for the fabrication of complete dentures, 

decreases the clinician’s overhead. 

3. All collected data, produced images and tooth arrangements can be saved 

digitally and used for future fabrication of an additional denture, lost denture or 

a surgical/ radiographic template. 

4. Time-consuming laboratory procedures are reduced or eliminated. allowing 

the dental technician to ensure reproducible, efficient and accurate prosthesis. 
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5. The prepolymerized acrylic resin used by some manufactures for the 

fabrication of the denture base provides a superior fit and strength when 

compared to conventionally processed bases. The milled prepolymerized acrylic 

resin undergoes no polymerized shrinkage. 

6. Independent researches indicates that preoplymerized acrylic resin (PAR) 

Contains less residual monomer and is more hydrophobic than the 

conventionally processed acrylic resin. PAR reduces the potential for infections 

because less microorganisms (i.e., C.albicans) attaches to denture bases. 

2.6 Disadvantages of CAD/CAM complete dentures 

1. Balanced dentures are difficult to achieve with the dental software used for 

the digital design of the complete dentures requiring a clinical remount to 

balance the denture teeth (Baba et al. 2015). 

2. Skipping the trial denture appointment can deprived the clinician opportunity 

to evaluate esthetics, and phonetics and perform any needed adjustments (Baba 

et al. 2015). 

3. Expensive materials, and increased laboratory cost compared with those for 

conventional methods (Bilgin et al. 2016). 

4. Other major problem is the potential for the dental team to resist the system’s 

use and the clinician’s lack of confidence in using a computerized system 

(MIYAZAKI et al. 2009). 
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Compared with the conventional technique for fabricating CDs, the digital 

workflow has several advantages. Besides a reduction in the number of visits 

and reduced clinical chair time, the repository of digital data in the manufacturer 

(GDS) database allows for the rapid future fabrication of spare or replacement 

dentures (Janeva et al. 2017). 

Since the dentures are milled from a prepolymerized acrylic resin puck, which is 

produced under high pressure and heat, polymerisation shrinkage does not 

occur, porosity is decreased, and the adherence of Candida albicans to the 

denture base is decreased. The lack of polymerisation shrinkage associated with 

milled dentures results in a highly accurate denture fit and improved retention 

(Goodacre et al. 2016). 

The lack of clinical trial placement procedures might be a disadvantage of using 

CAD/CAM dentures. The definitive impressions and the maxillomandibular 

relation can be obtained using different techniques. According to Schwindling et 

al., improvements leading to the recording of the maxillomandibular relation 

using manual methods might increase the attractiveness of digital CD systems 

(Schwaindling et al. 2016). 

 When sending data to the manufacturer for designing and milling, an accurate 

maxillomandibular record, acceptable definitive impressions, and satisfactory 

overall records result in an outcome with favourable properties (Janeva et al. 

2017). 

Patients more prefer the digital method because it is less invasive and saving 

them discomfort. 

Students found the digital method easier than conventional method in the study 

of Lee and Gallucci in 2013 (Lee et al. 2013). 
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In the light of this information: 

1. CAD/CAM technology has become a core part of dentistry. 

2. CAD/CAM in different dental specializations has created new 

opportunities for providing high-quality dental care, at the same time the 

integration of cad / cam in dentistry help improve the quality of the 

restoration and reduce the working time. 

3. Digital denture technology has simplified the designing and 

manufacturing process for complete dentures, and produces better-

adapted prostheses with superior material properties.  

4. In addition, the data can be reserved for long time. It is very useful in the 

case if the patients lost their dentures or if we need to refabricate the 

dentures so we will benefit from the reserved data without the need for 

retaking the impression. 

5. A significant disadvantages of digitally fabricated dentures is that 

clinicians and patients lack the opportunity to evaluate a trial denture 

intraorally. 

6. It also must be mentioned that the patient satisfaction and convenience 

will be enhanced by the enhancing of the quality of instrument and 

devices used.   

However, the final results depend on the skills and knowledge of dental team.



 

 
 

 

 

 

 

 

 

References 

 

 

 

 



 

35 
 

References: 

 

“A” 

Ahlholm P, Sipilä K, Vallittu P, Jakonen M, Kotiranta U. Digital versus 

conventional impressions in fixed prosthodontics: A review. J Prosthodont. 

2018;27:35–41. 

Alharbi, N., Wismeijer, D. and Osman, R. 2017. Additive Manufacturing 

Techniques in Prosthodontics: Where Do We Currently Stand? A Critical 

Review. The International Journal of Prosthodontics 30(5), pp. 474–484. doi: 

10.11607/ijp.5079. 

Al-Muthafa Azad. 2014. Impression Making for Complete Denture. 

Amit Punj and Francois Fisselier. 2020. Digital Dentistry for Complete 

Dentures. Available at: https://decisionsindentistry.com/article/digital-dentistry-

for-complete-dentures/ [Accessed: 20 April 2023]. 

Anadioti, E., Musharbash, L., Blatz, M.B., Papavasiliou, G. and Kamposiora, P. 

2020a. 3D printed complete removable dental prostheses: a narrative review. 

BMC Oral Health 20(1), p. 343. doi: 10.1186/s12903-020-01328-8. 

Anadioti, E., Musharbash, L., Blatz, M.B., Papavasiliou, G. and Kamposiora, P. 

2020b. 3D printed complete removable dental prostheses: a narrative review. 

BMC Oral Health 20(1), p. 343. doi: 10.1186/s12903-020-01328-8. 

“B” 

Baba, N.Z., Goodacre, C.J. and Kattadiyil, M.T. 2015. CAD/CAM Removable 

Prosthodontics. In: Clinical Applications of Digital Dental Technology. 

Chichester, UK: John Wiley & Sons, Inc, pp. 107–138. doi: 

10.1002/9781119045564.ch6. 



 

36 
 

Bayou State, digital support specialitis, 2019. 

Bernard Levin. 1984. Impressions for complete dentures. 

Beuer, F., Schweiger, J. and Edelhoff, D. 2008. Digital dentistry: an overview of 

recent developments for CAD/CAM generated restorations. British Dental 

Journal 204(9), pp. 505–511. doi: 10.1038/sj.bdj.2008.350. 

Bilgin, M.S., Baytaroğlu, E.N., Erdem, A. and Dilber, E. 2016. A review of 

computer-aided design/computer-aided manufacture techniques for removable 

denture fabrication. European Journal of Dentistry 10(02), pp. 286–291. doi: 

10.4103/1305-7456.178304. 

“C” 

Chris McMahon and Jimmie Browne. 1998. CADCAM : principles, practice and 

manufacturing management. 2nd edition. 

“D” 

Davidowitz, G. and Kotick, P.G. 2011. The Use of CAD/CAM in Dentistry. 

Dental Clinics of North America 55(3), pp. 559–570. doi: 

10.1016/j.cden.2011.02.011. 

Deepak Nallaswamy, Veeraiyan and Karthikeyan Ramalingam. 2003. Textbook 

of prosthodontics. 1st ed. 

Dennis J. Fasbinder. 2012. Chairside CAD/CAM. 

“E” 

Eftekhar Ashtiani, R., Nasiri Khanlar, L., Mahshid, M. and Moshaverinia, A. 

2018. Comparison of dimensional accuracy of conventionally and digitally 

manufactured intracoronal restorations. The Journal of Prosthetic Dentistry 

119(2), pp. 233–238. doi: 10.1016/j.prosdent.2017.03.014. 

“G” 



 

37 
 

Galhano, G.Á.P., Pellizzer, E.P. and Mazaro, J.V.Q. 2012. Optical Impression 

Systems for CAD-CAM Restorations. Journal of Craniofacial Surgery 23(6), 

pp. e575–e579. doi: 10.1097/SCS.0b013e31826b8043. 

Gayathridevi, S.K., Harshita Gowda and Vaishali, K.S. 2016. Impression 

Techniques in Implants. J. of Dental & Oro-facial Research 12(2), pp. 11–19. 

Gjelvold, B., Chrcanovic, B.R., Korduner, E.-K., Collin-Bagewitz, I. and Kisch, 

J. 2016. Intraoral Digital Impression Technique Compared to Conventional 

Impression Technique. A Randomized Clinical Trial. Journal of Prosthodontics 

25(4), pp. 282–287. doi: 10.1111/jopr.12410. 

Goodacre, C.J., Garbacea, A., Naylor, W.P., Daher, T., Marchack, C.B. and 

Lowry, J. 2012. CAD/CAM fabricated complete dentures: concepts and clinical 

methods of obtaining required morphological data. The Journal of Prosthetic 

Dentistry 107(1), pp. 34–46. doi: 10.1016/S0022-3913(12)60015-8. 

Goodacre BJ, Goodacre CJ, Baba NZ, Kattadiyil MT. Comparison of denture 

base adaptation between CAD/CAM and conventional fabrication techniques. J 

Prosthet Dent. 2016;116:249–256.  

“H” 

Helvey, G.A. 2006. Press-to-zirconia: a case study utilizing cad/cam technology 

and the wax injection method. Practical procedures & aesthetic dentistry : 

PPAD 18(9), pp. 547–53; quiz 554. 

Hwang, H.-J., Lee, S.J., Park, E.-J. and Yoon, H.-I. (2019). Assessment of the 

trueness and tissue surface adaptation of CAD-CAM maxillary denture bases 

manufactured using digital light processing. The Journal of Prosthetic Dentistry, 

[online] 121(1), pp.110–117. 

 

 



 

38 
 

“J” 

Janeva, N., Kovacevska, G. and Janev, E. 2017. Complete Dentures Fabricated 

with CAD/CAM Technology and a Traditional Clinical Recording Method. 

Open Access Macedonian Journal of Medical Sciences 5(6), pp. 785–789. doi: 

10.3889/oamjms.2017.169. 

John Beumer, Robert Duell and Elein Rooumanas. 2011. Complete Dentures 

final Impressions. 

“K” 

Kalberer, N., Mehl, A., Schimmel, M., Müller, F. and Srinivasan, M. 2019. 

CAD-CAM milled versus rapidly prototyped (3D-printed) complete dentures: 

An in vitro evaluation of trueness. The Journal of Prosthetic Dentistry 121(4), 

pp. 637–643. doi: 10.1016/j.prosdent.2018.09.001. 

Kaushik, K., Dhawan, P., Tandan, P. and Jain, M. 2018. Oral health-related 

quality of life among patients after complete denture rehabilitation: A 12-month 

follow-up study. International Journal of Applied and Basic Medical Research 

8(3), p. 169. doi: 10.4103/ijabmr.IJABMR_171_18. 

“L” 

Lakshmi S. 2018. Preclinical Manual of Prosthodontics. 3rd ed. 

Lee Culp, C. and Alex Touchstone, D. 2006. CAD/CAM Dentistry: A New 

Forum for Dentist-Technician Teamwork. Inside Dentistry 7(2). 

Lee, S.J., MacArthur, R.X. and Gallucci, G.O. 2013. An evaluation of student 

and clinician perception of digital and conventional implant impressions. The 

Journal of Prosthetic Dentistry 110(5), pp. 420–423. doi: 

10.1016/j.prosdent.2013.06.012. 



 

39 
 

Liu, P.-R. 2005. Panorama of dental CAD/CAM restorative systems. 

Compendium of continuing education in dentistry (Jamesburg, N.J. : 1995) 26, 

pp. 507–508, 510, 527, 512 passim; quiz 517. 

“M” 

Maeda, Y., Minoura, M., Tsutsumi, S., Okada, M. and Nokubi, T. 1994. A 

CAD/CAM system for removable denture. Part I: Fabrication of complete 

dentures. The International journal of prosthodontics 7(1), pp. 17–21. 

Malaguti, G. 2016. IN VITRO EVALUATION OF PROSTHODONTIC 

IMPRESSION ON NATURAL DENTITION: A COMPARISON BETWEEN 

TRADITIONAL AND DIGITAL TECHNIQUES. Oral & Implantology 

9(Suppl. 1), p. 21. doi: 10.11138/orl/2016.9.1S.021. 

Mehl, A., Gloger, W., Kunzelmann, K.-H. and Hickel, R. 1997. A New Optical 

3-D Device for the Detection of Wear. Journal of Dental Research 76(11), pp. 

1799–1807. doi: 10.1177/00220345970760111201. 

MIYAZAKI, T., HOTTA, Y., KUNII, J., KURIYAMA, S. and TAMAKI, Y. 

2009. A review of dental CAD/CAM: current status and future perspectives 

from 20 years of experience. Dental Materials Journal 28(1), pp. 44–56. doi: 

10.4012/dmj.28.44. 

Mubaraki, M.Q. et al. 2022. Assessment of Conventionally and Digitally 

Fabricated Complete Dentures: A Comprehensive Review. Materials 15(11), p. 

3868. doi: 10.3390/ma15113868. 

“N” 

Nah, J.-S. 2016. The Need of Education and Practice to Bring Up CAD/CAM 

Experts. Journal of Korean Acedemy of Dental Technology 38(4), pp. 365–380. 

doi: 10.14347/kadt.2016.38.4.365. 

“O” 



 

40 
 

Oberoi, G., Nitsch, S., Edelmayer, M., Janjić, K., Müller, A.S. and Agis, H. 

2018. 3D Printing—Encompassing the Facets of Dentistry. Frontiers in 

Bioengineering and Biotechnology 6. doi: 10.3389/fbioe.2018.00172. 

 

“P” 

Persson, A.S.K., Odén, A., Andersson, M. and Sandborgh-Englund, G. 2009. 

Digitization of simulated clinical dental impressions: Virtual three-dimensional 

analysis of exactness. Dental Materials 25(7), pp. 929–936. doi: 

10.1016/j.dental.2009.01.100. 

Puebla, K., Arcaute, K., Quintana, R. and Wicker, R.B. 2012. Effects of 

environmental conditions, aging, and build orientations on the mechanical 

properties of ASTM type I specimens manufactured via stereolithography. 

Rapid Prototyping Journal 18(5), pp. 374–388. Available at: 

https://doi.org/10.1108/13552541211250373. 

Punj, A. and Fisselier, F. 2020. DIGITAL DENTISTRY FOR COMPLETE 

DENTURES A REVIEW OF DIGITAL DENTISTRY VERSUS 

CONVENTIONAL APPROACHES TO COMPLETE DENTURES. 

“R” 

Rekow, D. 1987. Computer-aided design and manufacturing in dentistry: A 

review of the state of the art. The Journal of Prosthetic Dentistry 58(4), pp. 512–

516. doi: 10.1016/0022-3913(87)90285-X. 

Richert, R. et al. 2017. Intraoral Scanner Technologies: A Review to Make a 

Successful Impression. Journal of Healthcare Engineering 2017, pp. 1–9. doi: 

10.1155/2017/8427595. 

“S” 



 

41 
 

Schwindling FS, Stober T. A comparison of two digital techniques for the 

fabrication of complete removable dental prostheses:A pilot clinical study. J 

Prosthet Dent. 2016;116:756–763.  

Silvia Logozzo, Giordano Franceschini, Ari Kilpela and M Caponi. 2011. A 

Comparative Analysis Of Intraoral 3d Digital Scanners For Restorative 

Dentistry. The Internet Journal of Medical Technology 5(1). doi: 10.5580/1b90. 

Singh, R. 2009. Three Dimensional Printing for Casting Applications: A State of 

Art Review and Future Perspectives. Advanced Materials Research 83–86, pp. 

342–349. doi: 10.4028/www.scientific.net/AMR.83-86.342. 

Sivakumar, I., Sajjan, S., Ramaraju, A.V. and Rao, B. 2015. Changes in Oral 

Health-Related Quality of Life in Elderly Edentulous Patients after Complete 

Denture Therapy and Possible Role of their Initial Expectation: A Follow-Up 

Study. Journal of Prosthodontics 24(6), pp. 452–456. doi: 10.1111/jopr.12238. 

Steinmassl, P.-A., Wiedemair, V., Huck, C., Klaunzer, F., Steinmassl, O., 

Grunert, I. and Dumfahrt, H. 2017. Do CAD/CAM dentures really release less 

monomer than conventional dentures? Clinical Oral Investigations 21(5), pp. 

1697–1705. doi: 10.1007/s00784-016-1961-6. 

“T” 

Ting-shu, S. and Jian, S. 2015. Intraoral Digital Impression Technique: A 

Review. Journal of Prosthodontics 24(4), pp. 313–321. doi: 10.1111/jopr.12218. 

“W” 

Wang, C., Shi, Y.-F., Xie, P.-J. and Wu, J.-H. 2021. Accuracy of digital 

complete dentures: A systematic review of in vitro studies. The Journal of 

Prosthetic Dentistry 125(2), pp. 249–256. doi: 10.1016/j.prosdent.2020.01.004. 

“Y” 



 

42 
 

Yuzbasioglu, E., Kurt, H., Turunc, R. and Bilir, H. 2014. Comparison of digital 

and conventional impression techniques: evaluation of patients’ perception, 

treatment comfort, effectiveness and clinical outcomes. BMC Oral Health 14(1), 

p. 10. doi: 10.1186/1472-6831-14-10. 

  

 

Web sites: 

1- https://www.dentallaboratorio.com/product-category/dental-lab-milling-

supplies/dental-pmma/ 

2- https://stomadentlab.com/ 

3- https://www.cm-medical.com.au/collections/cad-cam-milling 

4-https://moshmandental.com/patient-services/complete-dentures-brooklyn/ 

5- https://www.dentallaboratorio.com/product-category/dental-lab-milling-

supplies/dental-pmma/ 

6- https://www.cm-medical.com.au/collections/cad-cam-milling 

 

https://www.dentallaboratorio.com/product-category/dental-lab-milling-supplies/dental-pmma/
https://www.dentallaboratorio.com/product-category/dental-lab-milling-supplies/dental-pmma/
https://stomadentlab.com/
https://www.cm-medical.com.au/collections/cad-cam-milling
https://moshmandental.com/patient-services/complete-dentures-brooklyn/
https://www.dentallaboratorio.com/product-category/dental-lab-milling-supplies/dental-pmma/
https://www.dentallaboratorio.com/product-category/dental-lab-milling-supplies/dental-pmma/
https://www.cm-medical.com.au/collections/cad-cam-milling

