
ОНЛАЙН СПИСАНИЕ НА БЪЛГАРСКИ ЗЪБОЛЕКАРСКИ СЪЮЗ 
1 / 2022 

 

 
www.bzs.bg/journal ISSN 1311-4875 Стр. 41 от 64 

 

ADVANTAGES OF INTRAORAL SCANNING IN 

ORTHODONTICS 

G. Gurgurova, M. Grancharov, G. Yordanova - Kostova 

Department of Orthodontics, Faculty of Dental Medicine, Medical University of 

Sofia, Bulgaria 

Abstract 

Introduction: The orthodontic digital record of the patients makes following the 

separate cases and the access to medical documentation fast and possible from 

different dental offices. 

Aim: The aim of our research is to study the attitude of the patients for using the 

digital methods in orthodontic practice. 

Materials and methods: We use the digital documentation of 159 orthodontically 

treated patients. All of them has both conventional alginate impressions and digital 

models’ trough intraoral scanning. 27 for the patients are treated with CAD/CAM 

printed orthodontic appliances. The patient fill questionaries made by our team with 

increasing 10-scala system. The data is statistically processed. 

Results: Almost all of the patients corroborate the process of digital orthodontic 

card – 96.80%, because there is no need to remember the past manipulations and 

their coming tracing. The feeling of all objects is that alginate impressions take more 

time than 3D scanning and if they have the opportunity to choose only one procedure 

73.58% will choose intraoral scanning. All of the patients treated with digital made 

appliances evaluate the process of appliance fixing and adaptation (without adjusting 

phase) with full miss of discomfort. 

Conclusion: The intraoral scanning give opportunity for digitalizing the patients 

records and make the interdisciplinary approach and communication between the 

specialists fast, precise and descriptive. For the patients the method of 3 D scanning 

is innovative, interesting, well accepted and preferred. Now the space for keeping the 

patients’ impressions is digital cloud, not physical space. The process of making digital 

planned appliances decrease the possibility of technological and human mistake. 
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Introduction 

The intraoral scanning is method for achieving direct optic impression in 

dentistry. 1-4  As in other 3D scanner devices in intraoral ones the light source is used 

(often it is laser). It is aimed at the object – in this case it is the dental arches. The 

imagine of tooth and soft tissue is captured by sensors, processed by scanning 

software and the cloud of points is generated. 5-7These points are triangulated by 

software and create 3D surface model in a (gird). This model recreates dental and soft 

tissues as optical impression – virtual alternative of standard plastic model. 8, 9 
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The wide application of 3D scanners in clinical practice is the reason for a lot of 

clinicians to observe the advantages of this type of impressions. 10-12 

The most important advantage is that the discomfort during taking impressions is 

eliminated. The patients with vomiting and little children preferred intraoral scanning 

instead of conventional impression technique. 13-15 There is no material that make any 

contact with oral mucosa. During intraoral scanning the scanner did not touch the 

tissue in oral cavity and stand a centimeter away. This is really important for patients 

with vomiting. 16 

The lack of impression tool – standard of individual is with significant importance 

for patient’s comfort. The dental materials for impressions are evaluated last years, 

nevertheless the technique takes time for hardening of materials in oral cavity, which 

is unbearable for some patients. The optical impressions significantly decrease the 

patient’s discomfort. In literature a lot of research find that the patients preferred the 

digital impressions instead of conventional ones. 17-24 

Many investigations shows that another advantage of digital impressions is the 

less time on the chair. The coasts for materials are reduced. In last generation intraoral 

scanners in the market the scanning of single dental arch takes between 3 and 5 

minutes. The big difference comes from elimination of the process of keeping the 

impressions, their casting, the possibility of inaccuracies and hollows to the chance for 

the impression disturbance.  It is not necessary the digital impression to be casting – 

it may be sent as STL file though email in any laboratory in the world. This reduces 

costs for materials and transportation for a year. In laboratory, the impression is 

imported and the software for design is used (for any prosthetic or orthodontic 

appliance). With CAD/CAM technology, the appliances can be printed and can be 

used. 25-31 

The orthodontic digital file that includes all the data for a patient is protected and 

easy for storage.  In follow up in a specific case the access id fast and possible from 

different locations. The casts are eliminated so there is no need from special room for 

their keeping, nor of casting boxes or time for one of our team for arranging and 

classifying the casts. This safe a lot of clinical time. 32-35 

Another advantage of intraoral scanning is improvement in communication with 

the dental technician. In real time the orthodontist and the technician can see the virtual 

model and discuss it. Immediately after intraoral scanning, the impression can be sent 

by email in dental technician laboratory and he can check its quality and accuracy and 

if he founds any problems, the patient is steel on the chair and the orthodontist can 

correct the virtual model or taking another one in the same patients visit. This provides 

a high quality of virtual impression. 36, 37 Also the orthodontist and the technician can 

discuss and correct the appliance design in real time.  

The communication with the patients is improved trough the optical impressions. 

They are powerful tool for visualization of treatment goals, informing the patient trough 

presentation of possible clinical variants and give him an informed consent. The virtual 

impressions are tool that makes patients more included in treatment process, the 

conversation between the specialist and the patient is more informative and effective 

through visualization it is more understandable. This makes the patient more 

emotionally connected and more motivated in a long term for orthodontic treatment. 

The patient’s cooperation is improved due to this increased motivation. Many 
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investigations shows that the patient’s oral hygiene is improved. Contemporary 

patients are interested form developing technologies. The digital impressions make 

them look at dental treatment in a different way and make the visit to the dental office 

an interesting topic when communicating with friends. Indirectly the intraoral scanning 

can serve as a powerful tool for advertising and marketing motivator for treatment. 3, 6, 

10, 25, 26, 28, 31-39 

The digital impressions are an invaluable tool for orthodontic diagnosis and 

treatment planning. They can be the starting point for the design of orthodontic 

appliances. 32 Worldwide trend is an orthodontic appliances to be made through digital 

impressions, in direction of their individualization. 4, 8, 10, 22, 23, 32, 41-43   

 

Aim 

The aim of the present study is to investigate the attitude of patients towards the 

use of digital methods in orthodontic practice and to present the advantages and 

possibilities of intraoral scanning. 

 

Materials and methods 

In our research 159 patients are included. In all the cases we made 3D virtual 

models through intraoral scanning. In 27 case we design printed orthodontic 

appliances. In all patients of this group, we take conventional impressions also. All of 

the patients fill a questionnaire in order to evaluate the manipulations and experiences 

during their diagnosis, treatment planning and during treatment. 

The data from the study were processed statistically with SPSS 15.00 for 

Windows statistical software. 

 

Results 

From all the patients (96.80%) corroborate the process of creating digital 

orthodontic card. Patients consider that taking alginate impressions takes more time 

and if they had the opportunity to choose only one of the two manipulations - 73.58% 

of them would choose the intraoral scan.  

The patients are surprised that the appliances do to need adjustment and are 

quite accurate. Patients treated with digitally developed appliances report that they do 

not feel discomfort and adapt easily to them. Treatment stages are shortened: in the 

first visit, an examination and paraclinical data is collected: intraoral scan, 

photographs, radiographs. The second visit involves discussion of orthodontic analysis 

and treatment plan. Often there are several options of possible treatment, in different 

volumes. Patients are made aware of the options by visualizing the result of the 

treatment. After the informed choice of treatment, upon obtaining informed consent 

form the patients, the digital impressions are sent to a laboratory, where the dental 

technicians, in cooperation with the orthodontist, make an individualized orthodontic 

appliance, according to the specific needs of patient. (Fig.1) At the third visit, the 

orthodontic appliances, made be using a CAD/CAM system, are placed. The patient is 

given detailed instructions on hygiene and subsequent treatment control (Fig.2). 



ОНЛАЙН СПИСАНИЕ НА БЪЛГАРСКИ ЗЪБОЛЕКАРСКИ СЪЮЗ 
1 / 2022 

 

 
www.bzs.bg/journal ISSN 1311-4875 Стр. 44 от 64 

 

 

Fig.1: Creation of a virtual project for the treatment - Demonstration of the final 

result of treatment with space closure of an extracted upper right central incisor and 

medialization of the posterior teeth. 

 

Fig.2: Treatment with a digitally designed and printed expander for a period of 3 

months. 

The individually made appliance, in cooperation with the dental technician, by 

the possibilities provided by modern technology is a creative process in which the 

orthodontist's knowledge and imagination work for the benefit of the patient. Thanks to 

the developing technologies and materials, the possibilities in front of the clinician 

increase and he is given the opportunity to expand his view and not to comply with the 

devices invented so far, but to work individually and each subsequent clinical case is 

an opportunity to develop himself as a clinician, the orthodontics as a science and the 

patient's treatment options. 

Discussion 

The individually made appliance, in cooperation with the dental technician, by 

the possibilities provided by modern technology, is a creative process in which the 

orthodontist's knowledge and imagination work for the benefit of the patient. Thanks to 

developing technologies and materials, the possibilities for the clinician to individualize 

the orthodontic treatment are increasing. 

For patients, intraoral scanning and alginate impressions are two different 

methods of diagnosis. Most of the patients are satisfied with the introduction of digital 
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procedures in their treatment. They believe that their treatment is a novelty and are 

ready for greater cooperation. 

During intraoral scanning, the patients do not feel touch, perception is only visual. 

Often in the past, patients wanted to keep their casts, making orthodontic record 

keeping difficult. Now an STL file of their digital impression can be sent to them at the 

same day. 

Intraoral scanning was not precluded at any point in the patient's treatment. It can 

be incorporated in the work protocol at each stage of orthodontic treatment and allow 

the strict control of the treatment and analysis after the treatment is finished. This is an 

opportunity for the orthodontist and his team to analyze the steps and optimize the 

treatment process with each passing case. 

 

Conclusion 

Patients in Bulgaria are embraced the introduction of new technologies into 

everyday orthodontic practice. It is interesting for them and they are ready to participate 

and help the process. Digital models allow more accurate and detailed diagnosis and 

control at each stage of treatment. 

Intraoral scanning enables digitization of the patient's file, saves time and space 

because a storage server is used. It makes the interdisciplinary approach and 

communication between individual specialists fast, precise and visual. The 

manufacture of digitally planned appliances is done on digital models, thus reducing 

the possibility of human error. 

The future of orthodontic practice is in a fully digitized patient file, 3D 

impressions and imaging studies, accessible from anywhere in the world with the 

Internet and the creation of individual printed appliances, according to the specific 

clinical case. 
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