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ABSTRACT  

Aim of the study Intraoral scanning records the data of structures and tissues in the oral cavity and is followed 

by the transmission of information in the digital workflow, which is the first step in most clinical situations. 

Material and methods The algorithm for performing prosthetic works and restorative structures requires the 

use of CAD-CAM technologies, and scanning can be performed either directly in the patient's oral cavity or by 

scanning models in the laboratory. The advantages of using an intraoral scanner are reflected on the multiple 

clinical applications of the method - for diagnostic purpose, in fixed prosthodontics, to develop a removable 

partial denture metal framework, in complete denture cases, implant cases, in orthodontics, etc. Results 

Compared to the traditional prosthesis manufacturing algorithm, the advantages of using intraoral scanners and 

CAD / CAM technology include simplifying the work process; qualitative standardization of the laboratory 

process; efficiency in the stages of performing dental prosthesis: registration, transmission and storage of patient 

data/information, efficient and informed communication between dentist and dental technician. Conclusions 

Because there are multiple advantages that can be obtained by approaching a digital workflow, digital 

technology is gaining more and more ground in all fields of dentistry.  
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INTRODUCTION 

Intraoral scanning records the data of 

structures and tissues in the oral cavity and is 

followed by the transmission of information 

in the digital workflow, which is the first step 

in most clinical situations.  

Currently, intraoral scanning, computer 

aided design (CAD) and computer aided 

manufacturing (CAM) are widely used in 

prosthetics, restorative dentistry, orthodontics 

and implantology. Digital technologies help 

diagnose, to elaborate the treatment plan and 

then, manufacture different types of 

prosthesis. An excellent digital impression is 

preferred to fabricate a precise restoration or 

denture. The dentist sends a digital 

impression from the clinic to the lab, and the 

dental technician creates a digital cast, 

designs and manufactures the prosthesis. Or, 

as soon as the dental laboratory receives a 

digital file (intraoral scan), the technician 

designs the work on the computer and 

performs restorations or prosthetic structures. 

A scanner is a technological device that, 

through the use of light, is responsible for 

obtaining and digitizing images of any type of 
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objects [1].  

 

MATERIAL AND METHODS 

The algorithm for performing prosthetic 

works and restorative structures requires the 

use of CAD-CAM technologies, and scanning 

can be performed either directly in the 

patient's oral cavity or by scanning casts in 

the laboratory. The advantages of using an 

intraoral scanner are reflected on the multiple 

clinical applications of the method - for 

diagnostic purpose, in fixed prosthodontics, 

to develop a removable partial denture metal 

framework, in complete denture cases, 

implant cases, in orthodontics, etc.  

CAD/CAM systems can be classified into 

open and closed systems according to the data 

exchange. In closed systems all the steps are 

integrated in a single system and there is no 

inter-changeability between different systems 

of other companies. Open systems allow the 

adoption of the original digital data by CAD 

software and CAM devices of different 

companies [2], in addition they handle three-

dimensional data in stereo-lithographic 

format (STL), the most commonly used 

format in dental CAD/CAM systems [3] 

A device used for digital scanning (IOS) 

of dental surfaces can be based on contact or 

non-contact methods in which three-

dimensional images are captured. Contact 

scanners scan the three-dimensional surface 

of the object through a unit (probes with a 

hard steel or sapphire tip) and non-contact or 

three-dimensional laser scanners emit a laser 

beam or, otherwise, another type of light 

source and detect its reflection, capturing the 

geometry of the object by triangulation. [4, 5] 

IOS is than composed of a hardware element 

(handheld camera), a computer with specific 

software, and its main goal is to record the 

3D-geometry of all structures of oral cavity.  

In this type of systems, the most used 

digital format is the open STL (standard 

tessellation language). This format is already 

used and describes a succession of 

triangulated surfaces where each triangle is 

defined by three points and a normal surface. 

However, other file formats have been 

developed to record the colour, transparency 

or texture of dental tissues [6]. Main intraoral 

scanning systems currently available are 

differentiated by characteristics such as the 

operating principle, the light source, the need 

to eliminate the shiny surfaces, the operating 

system and the export file format among 

others [7, 8]. 
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Figure 1. Cerec Omnicam Scanner 

(Dentsply-Sirona - Germany) 

Figure 2. The Omnicam Scanner used in 

our study, in dental office 

RESULTS AND DISCUSSIONS 

Compared to the traditional prosthesis 

manufacturing algorithm, the advantages of 

using intraoral scanners and CAD/CAM 

technology include simplifying the work 

process; qualitative standardization of the 

laboratory process; efficiency in the stages of 

performing dental prosthesis: registration, 

transmission and storage of patient 

data/information, efficient and informed 

communication between dentist and dental 

technician. For our study, in order to evaluate 

the efficiency of intraoral scanning, we used 

the Cerec Omnicam scanner (Dentsply-Sirona 

- Germany) for 3 patients – one is an 

orthodontic case, with both complete dental 

arches, and other prosthetics cases, with 

missing teeth, partial edentulous arches.  

Cerec Omnicam has already incorporating the 

video-photometry technology, and presents a 

video camera that generates a three 

dimensional model with real colour and in 

real time without the need to apply dust 

before scanning. The scanning process with 

Omnicam was performed in specific 

conditions and the camera was kept as close 

as possible to the tooth to acquire an accurate 

digital intraoral scan. Software updates for 

the system have minimized scanning errors 

[9]. This system focuses mainly on the 

production of inlays, partial and total crowns, 

but variations may occur in the designs but 

with results in treatments such as long-span 

fixed bridges. Omnicam can be used for a 

single tooth, implant, quadrant or complete 

arch [10].  

For the first case, it was necessary to scan 

the complete dental arches, both upper and 

lower, in order to transmit the data (.stl 

format) to elaborate and design, using the 

specific CAD software, a number of 20 clear 

aligners as was noted as an orthodontic  

treatment plan. Once the stl file is uploaded, it 

will be transferred to the provider (with a 

simple click) in order to get the 3D print casts 

(models) and appliances fabrication (clear 

aligners). 

The second and third cases were clinically 
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evaluated and were registered  the digital 

impressions for both dental arches, to help 

diagnose the clinical situations – for upper 

arch is mentioned the absence of first upper 

molar, and for the third case there are two 

spaces by the absence of first molar – 

modified  as dimensions, for upper and lower 

dental arches. 

. 

 

  

Figure 3. First case – the upper arch Figure 4. First case – the lower arch 

 
 

Figure 5. Second case – The upper arch, with 

first molar absence 

Figure 6. Second case – The lower arch 
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Figure 7. Third case – the lower arch, buccal 

view 

Figure 2. Third case – the lower arch, occlusal 

view 

Through this literature review it can be 

evidenced that the IOS are a valid alternative 

to conventional techniques of impressions 

with elastomeric materials for obtaining 

accurate models of the preparations in fixed 

prosthodontics [11]. Patzelt et al., observed 

that digital impressions are efficient over 

time since they allow the reduction of work 

times, when compared with a conventional 

impression. In addition, the implementation 

of IOS within the dental practice improves 

the workflow of impression making, leads to 

greater patient satisfaction and provides 

better restorations compared to the 

conventional approach [12]. Revilla in 

coincidence with Patzel concluded that 

digital impression was more efficient in time 

and comfortable for the patient. The use of 

IOS to obtain digital models clinically serves 

for diagnosis, planning, provisionalization 

and treatments with definitive restorations 

[13].  

Atieh et al., in their study, also 

established that the IOS for full-arch 

impressions still have no decrease in work 

times and improvements in accuracy for 

complete arches [14]. 

The acquisition of digital data improves 

treatment planning, provides greater 

efficiency, facilitates data storage, 

reproducibility, documentation of treatment 

and effectiveness in terms of costs and time 

and also improves communication between 

the dental office and the laboratory [14-16]. 

The scanning step in orthodontics cases has 

a major reference point – the patient 

acceptance and tolerance of the technology 

for the younger patient. In a study conducted 

by Burhardt et al., [17] for a number of 38 

subjects (ages between 10 and 17) there 

were registered impressions, both 

conventional method and intraoral scans, for 

diagnostic orthodontic casts; the results 

showed the preference for the digital 

method, for a lot of reasons – similarly 

results were obtained in a study by Farah 

and Brown [18]. For large orthodontic 

practices, digital scanning became an easy 

choice in terms of two factors – potential 

contamination and costs. This technology is 

also useful in diagnostic setups, fabrication 

of aligners and removable orthodontic 

appliances, and diagnostic procedures – the 

need for digital skills is likely to assume an 

increasingly important role in evidence-

based orthodontic care.  

Dentists who have integrated intraoral 

scanning into everyday practice understand 

the tremendous benefits of digitizing their 

patients, by building patient library that can 

be observed over time and aid in prosthetic 

restorations [19]. It is proved that digital 

scans reduce the possibility of remakes due 

to inaccurate analog impressions. By 

simplifying the impression-taking process 

and providing instant feedback, computer-
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aided impressions benefit dental practices in 

creating a more efficient workflow [20]. An 

understanding of the scanning technology is 

necessary for any practitioner in order to 

rich a successful strategy during the 

impression procedures. However, there is no 

scanning technique, scanner or technology 

that can be considered more accurate due to 

the lack of standardized procedures or 

comparable in vivo studies [21].  

 

. 

 

CONCLUSIONS 

1. Based on recent advances in digital 

dentistry, more efficient and favourable 

results can be achieved by using computer 

aided design (CAD) and computer aided 

manufacturing (CAM) for diagnostic 

aspects, for all types of dental 

restorations, in orthodontics and 

implantology. 

2. The use of intraoral scanning systems 

reduces the patient's stress and 

discomfort; substantially improve the 

traditional workflow and aims at better 

communication with the dental 

laboratory. 

3. The precision and correctness are the 

terms that must describe the accuracy of 

the digital intraoral scanning system, an 

IOS should be able to detect any detail 

and allow the establishment of a virtual 

3D model as similar as possible to the real 

model and with little deviation from 

reality. 

4. The use of intraoral impression systems 

has a number of advantages - real-time 

visualization, availability, reduced 

working time and ease technique, 

repeatability, image quality and the 

possibility of selective capture and simple 

transmission of recorded data. 

5. The intraoral scanning have not only 

simplified clinical procedures, but 

eliminated a number of disadvantages of 

conventional impression techniques. 

6. The evolution of scanning systems, from 

the moment of their introduction in 

practice until today, starting from the 

scanning of a single dental unit and to the 

scanning of a complete/integral dental 

arch, represents an important step for the 

application of digital technologies in the 

current dental practice.  
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