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Abstract 

Purpose: Clinical evaluation of the effectiveness of the aesthetic restoration of the anterior teeth. 

Materials and Methods: The study included 128 adult patients in need of aesthetic restoration of the anterior teeth. 

Digital information about the patient's teeth surrounding the soft tissues was captured by a digital camera and scanner. 

Aesthetic analysis and design were performed using 3shape software and demonstrated to patients. Through 

communication with patients, an optimized treatment plan was provided. After the aesthetic restoration, the design, color 

of the restoration, and patient satisfaction were evaluated. Aesthetic evaluation was performed according to the form of 

anterior aesthetic evaluation. Patient satisfaction scores were recorded on a questionnaire containing six items of aesthetic 

index and doctor-patient communication. Patients were interviewed and reviewed at 1, 3, 6 and 12 months, respectively, 

and the clinical effects of the restorations were assessed. 

Results: All 128 patients had satisfactory clinical results. Aesthetic defects of patients were effectively eliminated using 

a minimally invasive approach to the restoration protocol for the restoration of anterior teeth with a composite material 

using adhesive systems. All procedures met the requirements of preoperative digital design.  

Conclusions:  Results data indicate that the functional and aesthetic restoration of anterior teeth defects can be restored 

without the removal of healthy tooth tissue Proper choice of indications, accurate design of the restoration, contributes 

to a satisfactory aesthetic restoration of the anterior teeth. For patients with anterior aesthetic defect, digital design plays 

an important role in optimizing the treatment plan and guiding the entire treatment process. This design can help clinicians 

achieve predictable, satisfactory esthetic results. 
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Introduction 

Aesthetics and biting are one of the most important 

functions performed by the anterior teeth. Caries or 

defects of the anterior teeth caused by trauma will 

significantly affect the aesthetics, bite function, and 

bring some psychological trauma to the patient. 

Therefore, patients have higher and more urgent needs 

for the restoration of defects in the anterior teeth.1-3 

The term aesthetic zone (also known as the smile 

zone) is often used in the dental literature and is used 

to refer to all of the hard and soft tissues that are visible 

when a patient smiles broadly.4,5 

 When restoring anterior teeth, the color and shape 

of the restoration seriously affect the aesthetics of the 

anterior teeth. Therefore, when restoring anterior 

teeth, higher requirements are placed on restorative 

materials.6-8  

For example, whether this material has excellent 

bionic ability, whether the adhesive ability of the 

restorative material is sufficient, whether the 

restorative material has high economic performance 

and more convenient operation. 

Digital technologies in dentistry are advancing 

rapidly, helping clinicians deliver improved patient 

care.9-11 However, it is important that clinical 

validation and evaluation of digital algorithms be part 

of the dentist's workflow. In complex cases, careful 

diagnosis and accurate risk assessment are essential to 

obtain an optimal outcome. 

Recently, digital dentistry has been increasingly 

used in restorative and prosthodontics due to advances 

in technology such as intraoral scanners (IOS) and 

software.12  

The use of such technologies has also allowed 

dentists to work more efficiently and accurately 

reduce working hours using their own computerized 

methods. In addition, the introduction of digital 

technologies in clinical dentistry has increased 

success.13,14 

Technological advances have revolutionized 

restorative dentistry. Digital Smile Design (DSD) is a 

newly invented digital tool that enables aesthetic 

rehabilitation planning, improving treatment 

outcomes.15 

DSD can be performed in 2D or 3D digital 

processes across the entire digital stream. 16-17 Thanks 

to DSD, the doctor has the opportunity to discuss all 

aspects of the treatment with the patient even before 

the intervention, then explain the clinical possibilities 

of the treatment and the wishes of the patient and 

discuss with the technicians who are directly involved 

in the treatment process. The important planning is 

that which is carried out in 3D software. The tools that 

are necessary to work with the DSD Planning Center 

are: good pictures and video, STL scans and X-rays. 

Video documentation simplifies and facilitates the 

documentation procedure, facial analysis, smile 

design, treatment planning, communication and 

patient education. DSD can be performed both in 

conventional and virtual models, followed by the 

manufacture of prostheses, i.e., computer-aided 

design and computer-aided (CAD-CAM) 

restorations.18 

The use of digital technologies in dentistry is 

rapidly evolving, but clinical thinking and evaluation 

of digital processes are critical elements to include in 

the treatment process.19,20 Careful diagnosis and risk 

assessment will help clinicians ensure the best 

treatment outcomes. 

 When viewed in the frontal direction, a person's 

face can be divided into three zones; “upper”, 

“middle”, and “lower third”, respectively.21,22 This is 

the lower third region (which includes the area 

between the interwing line and the tip of the chin) that 

not only seems to be the most significant in 

determining the overall appearance of the face, but can 

also become unfavorable in the result of severe tooth 

wear, sometimes accompanied by a loss of occlusal 

vertical dimension (OVD). The lower third is the only 

part of the face that the dentist has a significant impact 

on. Loss of OVD can also affect patient function, 

comfort, and esthetics.23 Therefore, it is prudent to 

determine the magnitude of OVD loss. The latter is 

traditionally done with a set of calipers or a Willis 

gauge; alternative methods have been described that 

may provide a higher level of accuracy for this 

estimate. 

Modern dentistry offers two ways to restore frontal 

teeth. 

 

Direct restoration of anterior teeth 

This method involves the use of composite 

materials that are placed in the cavity until the desired 

shape of the crown is obtained. The procedure is 

carried out in one session, the recovery takes a 

minimum of time, but the result largely depends on the  
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right materials and the professionalism of the 

dentist.24-29 

 

Indirect recovery 

In modern dentistry, different methods of crown 

restoration are used, so the material and methods for 

the restoration of the front teeth are selected 

individually. Crowns, veneers or inlays are used as 

material for indirect restoration. The choice depends 

on the condition of the teeth and individual 

preferences. Each of the methods has its pros and cons, 

the choice of the type of restoration depends on the 

individual parameters of the patient.30-32 

Adhesive dentistry has undergone major changes 

over the past 20 years. The evolution of adhesive 

dentistry has increased the number of indications for 

aesthetic restorative procedures, and various 

techniques and materials are described as alternatives 

to anterior tooth rehabilitation.33-36 

The main requirement for the effectiveness of 

aesthetic restoration of the anterior teeth; 

• Restoration of shape, occlusal stability and 

adequate points of contact with neighboring teeth 

• Restore function 

• Maintaining the health of marginal periodontal 

tissues 

• Optimal aesthetics. 

 

The main indications for the procedure: 

• chips, cracks and other defects of bone structures; 

• thinning, change in the shade of enamel 

(darkening, yellowness); 

• slight curvature and interdental gaps; 

• wear / loss of previously installed fillings, 

darkening between the material and the tooth; 

• partial or complete destruction of the crown part. 

 

When it comes to restoring anterior teeth, several 

factors can influence the result achieved, such as the 

experience of the clinician, the size of the cavity, the 

method of isolation, and the choice of restorative 

material. The result and the average survival time of 

restorations in the anterior teeth are directly related to 

the quality with the quality of the marginal adaptation. 

It is logical to start examining the aesthetic area of 

a patient with an assessment of extraoral features 

(including facial features). 

The exact choice of tooth color is one of the most 

important criteria for the quality of aesthetic 

restoration for the patient and the key to a successful 

result for the dentist. 

Determining the color of teeth is often a complex 

process and at the same time an important problem in 

aesthetic and restorative dentistry.37 

In most cases, the desired shade of the restoration 

will not be achieved due to errors in determining the 

original shade or errors in its reproduction in the dental 

laboratory.38,39 

 Direct adhesive strategies are the most commonly 

used treatment methods for the conservative repair of 

the anterior teeth defect.40,41 

Despite numerous scientific publications on the 

topic of aesthetic restoration of anterior teeth, the 

issues of choosing the optimal restoration method are 

relevant and require a comprehensive long-term study. 

Based on the above, the purpose of the study; 

assessment of the clinical effectiveness of aesthetic 

restoration of anterior anterior teeth. 

 

 

Materials and methods   

The study included 128 adult patients in need of 

aesthetic restoration of the anterior teeth. Digital 

information about the patient's dentition, surrounding 

soft tissues and face was taken with a digital camera 

and scanner. Aesthetic analysis and design were 

performed using the 3shape software and were 

demonstrated and discussed with patients. Through 

communication with patients, an optimized treatment 

plan was provided. Factors such as the shape and size 

of adjacent teeth, smile line, face shape, occlusion, etc. 

are of great importance for subjective aesthetic 

evaluation. 

The clinical management plan was developed after 

careful examination of the patient and selection of 

both method and materials. It consisted of the 

following steps: (1) determining the color of the 

restoration; (2) tooth color and outline pattern; (3) 

ultraconservative drug; (4) adhesive treatment of tooth 

surfaces; (5) restoration (6) processing and polishing.
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Color selection 

The choice of color and shade remains an 

important step in the restoration process. The exact 

choice of the main color and sub-colors determines the 

aesthetics of the restored area. It is not enough to set 

only the hue, value, and chromaticity of the 

corresponding area; the surface tissue must also be 

described in detail. With the use of digital technology, 

subjective color selection was eliminated, making 

accurate color matching possible. Aesthetic analysis 

and design were performed using 3shape software and 

demonstrated to patients (figure 1). 
 

 
 

Figure 1. Aesthetic analysis and design using 3shape 

software 

 

Any features of the tooth surface, such as 

hypoplastic spots, recessions, color effects, etc., must 

be reproduced. That is why they must be applied to the 

color and contour drawing. This makes it easier to 

determine the palette of required colors and the type 

of restorative materials used. In this case, based on the 

results of the digital color file regarding the sum of the 

colors and the specific facts relating to the light-cured 

composite material used, a color and outline design 

was prepared. 

Composite restoration of the anterior teeth was 

performed in stages according to the following 

protocol: 

• The enamel was cleaned from plaque and stone in 

the cervical area. 

• Subsequent steps used data from the patient's 

computerized color file.  

• The composite material was selected according to 

the natural shade of the tooth surface. 

• After treating the teeth with antiseptic agents, the 

working field was isolated with a rubber dam 

(figure 1). 

 
 

Figure 2. Working field was isolated with a rubber 

dam, applied composite material 

 

• Self-etch adhesive system was used to bond the 

composite to dentin and enamel, combining the 

etching and primer steps. 

• Composite material was applied in layers to obtain 

the main shades and transparency of the enamel 

(figure 2). 

• Initially, the finished restoration was polymerized 

on the lingual side for 10 seconds, then on the 

front side for 60 seconds. 

• Prior to the removal of the rubber dam, excess 

composite resin was removed with a diamond burr 

to prevent fracture due to involuntary closure of 

the mouth. The restorations were then shaped and 

finished with a diamond grinder. 

• After checking the occlusion, the restored tooth is 

ground and polished (figure 3). 
 

 
 

Figure 3. Restorations were then shaped and finished 

 

Aesthetic evaluation was performed according to 

the form of anterior aesthetic evaluation (figure 4, 5). 

 

After the aesthetic restoration, the design, color of 

the restoration, and patient satisfaction were 

evaluated. 
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a b 

Figure 4. Before and after aesthetic restoration 

 

  
a b 

Figure 5. Before and after aesthetic restoration 

 

 

Evaluation of the retention of the restoration 

A. Fully in situ restoration 

B. No visible signs of cleft restoration 

C. Restoration partially lost 

D. Restoration broken or lost 
 

Shade evaluation of the restoration 

A. No color changes 

B. Slight discoloration 

C. Discoloration present at the tooth-restoration 

interface 

D. Significant discoloration over the entire area of 

the restoration 
 

Anatomical shape of the restoration 

A. Restoration is continuous with existing anatomy 

B. Restoration with moderate discontinuity 

(subcontour or subcontour) with existing anatomy 

C. Restoration is abruptly interrupted with the 

existing anatomical shape 

D. Restoration slightly out of alignment with existing 

anatom 

 

Occlusion of the restoration 

A. No signs of stress occlusal contacts 

B. Minor signs of stressful occlusal contacts 

C. Significant signs of stressful occlusal contacts 

 

Periodontal conditions due to restoration 

A. Periodontal conditions due to restoration healthy 

B. Slight change in the condition of the periodontium 

due to restoration 

C. Significant change in the condition of the 

periodontium due to restoration 

 

Patient satisfaction scores were recorded on a 

questionnaire containing six items of aesthetic index 

and doctor-patient communication. Patients were 

interviewed and reviewed at 1, 3, 6 and 12 months, 

respectively, and the clinical effects of the restorations 

were assessed. 
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Results 

All 128 patients had satisfactory clinical results. 

Aesthetic defects of patients were effectively 

eliminated. Results of the retention of the restoration 

A - 89%, B - 6%, C - 3.5%, D - 1.5% (figure 6). 
 

 
 

Figure 6. Retention of the restoration 
 

 

Results shade of the restoration A - 86%, B - 10%, 

C - 3%, D - 1% (figure 7). 
 

 
 

Figure 7. Shade of the restoration 
 

 

Results anatomical shape of the restoration A - 

91%, B - 6%, C - 1%, D - 3% (figure 8). 
 

 
 

Figure 8. Anatomical shape of the restoration 

Results Occlusion of the restoration A - 97%, B - 

2.7%, C - 0.3% (figure 9). 
 

 
 

Figure 9. Occlusion of the restoration 

 
 

Results Periodontal conditions of the restoration A 

- 96%, B - 2.8%, C - 1.2% (figure 10). 
 

 
Figure 10. Periodontal conditions of the 

restoration 

 

All procedures met the requirements of 

preoperative digital design. All patients scored more 

than 94 points on the satisfaction scale. 

 

 

Discussion 

Aesthetic or cosmetic dentistry is one of the main 

areas of dental practice. The increasing demands of 

patients for aesthetics have led to the development of 

several methods for restoring anterior teeth. 

The conservative dental esthetic reestablishment 

treatments have been improved and evaluated with the 

development of adhesive materials. The adhesive 

dentistry allowed minimally invasive preparation 

through direct treatments with composite resin and 

indirect ceramic laminates veneer.42-44 
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The introduction of adhesive technology is a major 

achievement in the development of aesthetic dentistry. 

Composite restorations have become an integral part 

of modern restorative dentistry and can be called the 

"star of minimal intervention" due to their 

conservative concept. Direct composite restorationa 

allows natural restoration of the tooth and maintains 

healthy tooth structure compared to indirect 

restorations. 

To achieve optimal aesthetic and functional results, 

the dentist must have a comprehensive knowledge of 

the possibilities of modern composites, allowing him 

or her to propose a new direct restoration with the 

optical and functional properties of a natural tooth. 

Preservation of Healthy Teeth Tissue and pulp 

viability is a significant advantage of direct fabrication 

methods.45,46  

Currently, light-curing composites are commonly 

used for the aesthetic restoration of anterior teeth. It 

has excellent bionic ability, strong adhesion, simple 

processing and high cost; however, direct filling with 

a light-cured composite has such disadvantages as 

micro-leaks and low wear resistance.47,48 

Restoration of fractured anterior teeth presents a 

challenge to dental clinicians owing to its esthetic 

requirements and, more importantly, because of the 

young age of the patients.49 

The esthetic result and durability of such 

restorations are directly related to the quality of the 

marginal adaptation. Improvement in the clinical 

performance and durability of direct adhesive 

restorations has been the subject of several studies. 

However, there are still doubts about how to prepare 

the cavity surface angle before adhesive 

reconstruction in order to optimize the clinical 

performance of the procedure.50-52 

In this regard, the most recommended technique 

was the mechanical preparation of the chamfer before 

restorative treatment.53 However, given that anterior 

tooth fractures are very common in young patients, it 

is important to assess the actual need for bevel 

preparation when restoring broken anterior teeth. 

Thus, it is important to follow the most 

conservative protocol. Minimally invasive composite 

restorations are considered an adequate alternative to 

indirect restorations because they are durable and can 

accurately mimic natural tooth structure. 

With respect to the beveled alternative, the need for 

which stems from the need for optimal esthetics, the 

advantages are: a) a defined marginal closure to ensure 

adequate adaptation or marginal integrity of the 

composite; and b) ease of finishing with less risk of 

resin binding and white lines at the margins of the 

restoration. 

Currently, this last statement is the most commonly 

used justification for enamel bevel restoration. Some 

professionals have recommended a 60° bevel to 

remove unsupported prisms as well as to acid-treat 

them. 

This article presents cases of aesthetic 

rehabilitation of anterior teeth using direct modern 

composites, with a 5-year follow-up with an 

acceptable result. 

To achieve high aesthetic and functional results 

when restoring anterior teeth with a composite, several 

important factors must be observed. One such factor is 

the accurate reproduction of the natural morphology 

of the teeth, which has a decisive influence on 

aesthetics and function. In addition, success is 

determined by the selection of the right shades of high-

quality composite resin and their targeted combination 

using the right layering technique. 

Undoubtedly, the aesthetic demands of patients 

will continue to grow progressively. Our goal is to 

reliably mimic the natural dentition to meet these 

expectations. Dentists must be both artists and 

sculptors of natural teeth in order to achieve the best 

that modern adhesive dentistry has to offer.  

For patients with anterior aesthetic defect, digital 

design plays an important role in optimizing the 

treatment plan and guiding the entire treatment 

process. This design can help clinicians achieve 

predictable; patients satisfied with the aesthetic 

restoration of the anterior teeth. 

 

 

Conclusions 

 Results data indicate that the functional and 

aesthetic restoration of anterior teeth defects can be 

restored without the removal of healthy tooth tissue 

Proper choice of indications, accurate design of the 

restoration, contributes to a satisfactory aesthetic 

restoration of the anterior teeth.  
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ԱՌՋԵՎԻ ԱՏԱՄՆԵՐԻ ԷՍԹԵՏԻԿ ՎԵՐԱԿԱՆԳՆՄԱՆ ԱՐԴՅՈՒՆԱՎԵՏՈՒԹՅԱՆ 

ԿԼԻՆԻԿԱԿԱՆ ԳՆԱՀԱՏՈՒՄ 

 

Լյուդմիլա Տատինցյան,1 Մինաս Պողոսյան,2 Արմեն Շահինյան,3 Հովհաննես Գևորգյան,3  

Բիայնա Հովեյան,3 Տաթևիկ Մարգարյան,3 Արսեն Կուպելյան4 

 
1 Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի թերապևտիկ ստոմատոլոգիայի 

ամբիոնի դոցենտ, Երևան, Հայաստան 
2 Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի թերապևտիկ ստոմատոլոգիայի 

ամբիոնի դոցենտ, Երևան, Հայաստան 
3 Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի թերապևտիկ ստոմատոլոգիայի 

ամբիոնի դասախոս, Երևան, Հայաստան 
4 Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի վիրաբուժական ստոմատոլոգիայի և 

դիմածնոտային վիրաբուժության ամբիոնի դասախոս, Երևան, Հայաստան 

 

Ամփոփում 

Նպատակը. Գնահատել առջևի ատամների էսթետիկ վերականգնման արդյունավետությունը: 

Նյութեր և մեթոդներ. Հետազոտությունը ներառել է 128 չափահաս հիվանդների, ովքեր կարիք ունեին 

առջևի ատամների էսթետիկ վերականգնման: Թվային տեղեկատվությունը հիվանդի փափուկ 

հյուսվածքները շրջապատող ատամնաշարի մասին ֆիքսվել է թվային տեսախցիկով և սկաների միջոցով: 

Էսթետիկ վերլուծությունը և դիզայնը կատարվել են 3shape ծրագրաշարի միջոցով և ցուցադրվել 

հիվանդներին: Հիվանդների հետ շփման միջոցով ապահովվել է բուժման օպտիմալացված ծրագիր: 

Էսթետիկ վերականգնումից հետո գնահատվել է վերականգնման դիզայնը, գույնը և հիվանդի 

գոհունակությունը: Էսթետիկ գնահատումը կատարվել է ըստ նախնական էսթետիկ գնահատման ձևի։ 

Հիվանդի գոհունակության միավորները գրանցվել են հարցաթերթիկի վրա, որը պարունակում էր էսթետիկ 

ցուցիչի և բժիշկ-հիվանդ հաղորդակցության վեց միավոր համապատասխանաբար 1, 3, 6 և 12 ամիսների 

ընթացքում, և գնահատվել են վերականգնումների կլինիկական ազդեցությունները: 

Արդյունքներ. Բոլոր 128 հիվանդներն ունեցել են բավարար կլինիկական արդյունքներ: Հիվանդների 

էսթետիկ թերությունները արդյունավետորեն վերացվել են՝ օգտագործելով առջևի ատամների 

վերականգնման արձանագրության վերականգնման պրոտոկոլի նվազագույն ինվազիվ մոտեցումը: Բոլոր 

ընթացակարգերը համապատասխանում էին նախավիրահատական թվային դիզայնի պահանջներին:  
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Եզրակացություններ. Արդյունքների տվյալները ցույց են տալիս, որ առջևի ատամների արատների 

ֆունկցիոնալ և էսթետիկ վերականգնումը հնարավոր է առանց առողջ ատամի հյուսվածքի հեռացման. 

Ցուցումների ճիշտ ընտրությունը, վերականգնման ճշգրիտ ձևավորումը նպաստում է առջևի ատամների 

էսթետիկ վերականգնմանը: Առջևի էսթետիկ արատ ունեցող հիվանդների համար թվային դիզայնը կարևոր 

դեր է խաղում բուժման պլանի օպտիմալացման և բուժման ողջ գործընթացն ուղղորդելու գործում: Այս 

դիզայնը կարող է օգնել կլինիկաներին հասնել կանխատեսելի, գոհացուցիչ էսթետիկ արդյունքների: 
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Цель: Oценить эффективность эстетической реставрации передних зубов. 

Материалы и методы: В исследование включено 128 взрослых пациентов, нуждающихся в эстетической 

реставрации передних зубов. Цифровая информация о зубных рядах пациента, окружающих мягкие ткани, 

была получена с помощью цифровой камеры и сканера. Эстетический анализ и дизайн были выполнены с 

использованием программного обеспечения 3shape и продемонстрированы пациентам. Благодаря общению 

с пациентами был предоставлен оптимизированный план лечения. После эстетической реставрации 

оценивались дизайн, цвет реставрации и удовлетворенность пациента. 

Эстетическая оценка проводилась в соответствии с формой передней эстетической оценки. Оценки 

удовлетворенности пациентов были записаны в анкету, содержащую шесть пунктов эстетического индекса 

и общение между врачом и пациентом. Пациентов опрашивали и осматривали через 1, 3, 6 и 12 месяцев 

соответственно, а также оценивали клинические эффекты реставраций. 

Pезультаты: У всех 128 пациентов клинические результаты были удовлетворительными. Эстетические 

дефекты пациентов были эффективно устранены с помощью малоинвазивного подхода к протоколу 

реставрации передних зубов композитным материалом с применением адгезивных систем. Все процедуры 

соответствовали требованиям предоперационного цифрового дизайна. Все пациенты набрали более 90 

баллов по шкале удовлетворенности. 

Выводы: Данные результатов свидетельствуют о том, что функционально-эстетическая реставрация 

дефектов передних зубов может быть восстановлена без удаления здоровых тканей зуба.Правильный выбор 

показаний, точный дизайн реставрации способствует удовлетворительному эстетическому восстановлению 

передних зубов. Для пациентов с передним эстетическим дефектом цифровой дизайн играет важную роль в 

оптимизации плана лечения и управлении всем процессом лечения. Этот дизайн может помочь клиницистам 

достичь предсказуемых, удовлетворительных эстетических результатов. 

 


