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Introduction

With the development of technology, there have been many developments in the field of 
dentistry. The concept of digital dentistry has become more popular, and it has been possible to 
obtain both aesthetic and functional results with a wide range of indications [1-3]. Along with all 
these developments, the expectations of the patients have also increased, and they have into not only 
functional but also aesthetic restoration expectations. In addition, they demand digital tools to be 
used while performing aesthetic restorations.

In this context, digital systems are used both as tools that increase patient communication, and 
also make it possible to produce more compatible restorations by minimizing the errors that may 
occur in the design and production stages of restorations [4-7].

Digital workflow can start with traditional impression methods and continue with indirect 
digitalization, or it can be completed by direct digitalization using intraoral scanners. After 
the digitalization of the oral environment, the restoration or appliance to be made using three-
dimensional design programs is designed and produced with three-dimensional production 
methods (milling/3D print). Making these designs virtually enables to obtain predictable results 
while strengthening patient communication [8,9]. One of the areas where virtual designs are used 
most frequently is smile design. By using smile design software or systems, it is possible to obtain 
optimum aesthetic results, especially in patients with high aesthetic expectations. By using the 
algorithms of these software, ideal smile designs are made in accordance with the golden ratio rules, 
which are compatible with the facial features of the patients [10,11].

The main purpose of digital smile design is to simplify communication, transfer that important 
information from the patient's face to the working group and transform it into final restoration [12-
14]. The digital smile design protocol provides effective communication between interdisciplinary 
team members, including the dental technician. Team members can identify and highlight 
discrepancies in soft or hard tissue morphology, easily email images to the lab to discuss high-quality 
images on the computer screen, identify the best possible solutions to the situation, thanks to the 
virtual world, 3D modeling and Computer-Aided Design/Computer with the help of software such 
as Assisted Manufacturing (CADCAM), detailed planning can be made from surgery to restorative 
procedures [15,16]. In this case report, the digital evaluation of the smile design of the patient who 
applied with aesthetic expectation and the stages of aesthetic restorations will be explained.
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Abstract
Background: The concept of digital dentistry has become more popular, and it has been possible 
to obtain both aesthetic and functional results with a wide range of indications. One of the areas 
where virtual designs are used most frequently is smile design. By using smile design software or 
systems, it is possible to obtain optimum aesthetic results, especially in patients with high aesthetic 
expectations.

Case Report: A 31-year-old female patient applied to the clinic complaining of diastemas and 
deformities between her maxillary anterior and lateral incisors. After her intraoral and extraoral 
photographs were taken, digital smile design was applied. A laser assisted gingivectomy was 
performed with a gingivectomy guide that was designed digitally.

Conclusion: In aesthetic treatment applications, digital tools are used in the planning, design and 
production of both predictable and more harmonious restorations.
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Case Presentation
A 31-year-old female patient applied to the clinic complaining of 

diastemas and deformities between her maxillary anterior and lateral 
incisors. In the detailed anamnesis, no systemic diseases were noted. 
Intraoral examination and X-ray evaluation were made; no caries or 
periodontal problems were detected in the aesthetic zone. Intraoral 
and full-face frontal photographs of the patient were taken (Figure 1A, 
1B) and a smile design was made using these photographs in a three-
dimensional smile design software (Smiledesigner.app, Turkey), 
in line with the patient's demands (Figure 2A, 2B). After the smile 
design, leveling need of the patient's zenith points was determined 
and therefore gingivectomy application was decided.

Preparing a guide plate in order to be compatible with the chosen 
smile design for the gingivectomy procedure was decided. For this 
purpose, the oral environment of the patient was digitized using 
an intraoral scanning device (Trios 3, 3Shape, Denmark) and the 
obtained digital data was sent to the laboratory. The virtual model 
obtained from the digital impression was opened on the three-
dimensional design software (exocad Dental Design, exocad GmbH, 
USA) (Figure 3) and the template taken from the smile design 
software was overlapped with the virtual model in this software, then 
the gingival levels of the teeth were determined. A gingivectomy 
plate was designed (Figure 3) to be compatible with the design and 
produced with the three-dimensional printing method (Figure 4A).

The compatibility of the produced plaque was checked and laser 
assisted gingivectomy was performed with Nd:YAG laser at 140 mJ 
and 25 Hz (Figure 4B). After the gingivectomy procedure, healing of 
the tissues was waited for 3 weeks, and laminate veneer preparation 
was performed after the tissue healing. After the preparation, digital 

impression was taken using the scanner. Laminate veneer restorations 
made of lithium disilicate-based ceramic (emax.CAD, Ivoclar 
Vivadent, Germany) material were cemented and the designed smile 
was provided to the patient (Figure 5).

Discussion
Digital smile design allows the patient's facial and dental features 

to be carefully analyzed aesthetically and gradually to discover many 
critical factors that may have been overlooked during the evaluation 
of clinical, photographic or study models. By adding critical data to 
the treatment planning process, the team can assess limitations and 
risk factors such as asymmetries, inconsistencies, and breaches of 
aesthetic principles [10,13]. Digital smile design software is an easy-
to-use, versatile conceptual tool with significant clinical advantages: 
It can strengthen aesthetic diagnostic skills, improve communication 

Figure 1A: Initial photos of the patient. Wide smile of the patient from the 
frontal view.

Figure 1B: Initial photos of the patient. Intraoral photo of the patient. Note the 
gingival level of the anterior teeth.

Figure 2A: Digital smile design photos of the patient with Smile Designer 
App. The decided template of the new design.

Figure 2B: Digital smile design photos of the patient with Smile Designer 
App. The visual template of the smile design.

Figure 3: Gingivectomy guide design on the exocad design software.
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between team members, create predictable systems throughout 
treatment phases, and increase patient education and motivation. 
Since the use of digital smile design will make the diagnosis more 
effective and treatment planning more consistent, the effort required 
to implement it pays off, making the treatment sequence more 
logical and simpler, saving time, materials and reducing costs during 
treatment. The use of such systems in dentistry will increase in today's 
world where many things are digitized. Dentists need to know the 
aesthetic rules in order to apply digital smile design applications 
correctly [12-14].

It is known that digital design tools are frequently used in the 
literature and there are many case reports published [17-19]. In 
almost all of these cases, it is emphasized that patient satisfaction 
increases, and predictable treatments also facilitate technical 
sensitivity. However, the design mostly focuses on the teeth. There 
is limited information about gingival leveling and the production of 
guides that can be used in its regulation.

Laser has been shown as an alternative to the conventional 
method in many dental practices since 1990, and one of these 
methods is gingivectomy. When used in periodontal surgery, its 
advantages include; hemostasis, less post-operative edema, reduced 
bacterial population at the surgical site, less need for suturing, faster 
healing, and less post-operative pain [20,21].

Today, laser gingivectomy technique is used as a good alternative 
to conventional hand tools gingivectomy technique [21,22]. Umemoto 
[23] reported the use of Nd:YAG laser of 1064 nm wavelength, 1.6 
W output, 20 Hz pulsed, 320 diameters in a gingivectomy operation. 

Figure 4A: Laser assisted gingivectomy procedure steps. Intraoral 
application of the 3D printed gingivectomy guide.

Figure 4B: Laser assisted gingivectomy procedure steps. Post-op photo 
right after the gingivectomy.

Figure 5: Final photo of the patient after the laminate veneer restorations’ 
delivery.

At the end of the operation; the gingiva has attained the targeted 
anatomical and aesthetic structure. In another study, it has been 
reported that the use of Nd:YAG laser was an effective method with 
rapid healing, less hemorrhage, and less inflammation in the gingiva 
[24].

As a result, in today's world where digitalization has become more 
frequent, aesthetic approaches in dentistry also take their share from 
these developments. In aesthetic treatment applications, digital tools 
are used in the planning, design and production of both predictable 
and more harmonious restorations.

References
1. Logozzo S, Zanetti EM, Franceschini G, Kilpelä A, Mäkynen A. Recent 

advances in dental optics - Part I : 3D intraoral scanners for restorative 
dentistry. Opt Lasers Eng. 2014;54:203-21.

2. Flugge TV, Att W, Metzger MC, Nelson K. Precision of dental implant 
digitization using intraoral scanners. Int J Prosthodont. 2016;29(3):277-83.

3. Vag J, Nagy Z, Simon B, Mikolicz A, Kover E, Mennito A, et al. A novel 
method for complex three-dimensional evaluation of intraoral scanner 
accuracy. Int J Comput Dent. 2019;22(3):239-49.

4. Zhang Y, Lawn BR. Novel zirconia materials in dentistry. J Dent Res. 
2018;97(2):140-7.

5. Filser F, Kocher P, Weibel F, Lüthy H, Schärer P, Gauckler LJ. Reliability 
and strength of all-ceramic dental restorations fabricated by Direct 
Ceramic Machining (DCM). Int J Comput Dent. 2001;4(2):89-106.

6. Bayazıt EÖ, Karabıyık M. Chairside restorations of maxillary anterior teeth 
with CAD/CAM porcelain laminate veneers produced by digital workflow: 
A case report with a step to facilitate restoration design. Case Rep Dent. 
2019;2019:6731905.

7. Raptis N V, Michalakis KX, Hirayama H. Optical behavior of current 
ceramic systems. Int J Periodontics Restorative Dent. 2006;26(1):31-41.

8. Al-jubouri O, Azari A. An introduction to dental digitizers in dentistry; 
systematic review. J Chem Pharm Res. 2015;7(8):10-20.

9. Zimmermann M, Mehl A, Mormann WH, Reich S. Intraoral scanning 
systems - a current overview. Int J Comput Dent. 2015;18(2):101-29.

10. Blatz MB, Chiche G, Bahat O, Roblee R, Coachman C, Heymann HO. 
Evolution of aesthetic dentistry. J Dent Res. 2019;98(12):1294-304.

11. Farias A. A study to analyze tooth and gingival display in the posterior 
region in tooth, papillary, gingival and mucosal smiles in relation to age 
and gender. Univers Res J Dent. 2013;3(3):95-100.

12. Bassett J. Applying classical esthetic principles to create a predictable 
illusion of symmetry while using digital technology. Compend Contin 

https://www.sciencedirect.com/science/article/abs/pii/S0143816613002339#!
https://www.sciencedirect.com/science/article/abs/pii/S0143816613002339#!
https://www.sciencedirect.com/science/article/abs/pii/S0143816613002339#!
https://pubmed.ncbi.nlm.nih.gov/27148990/
https://pubmed.ncbi.nlm.nih.gov/27148990/
https://pubmed.ncbi.nlm.nih.gov/31463488/
https://pubmed.ncbi.nlm.nih.gov/31463488/
https://pubmed.ncbi.nlm.nih.gov/31463488/
https://pubmed.ncbi.nlm.nih.gov/29035694/
https://pubmed.ncbi.nlm.nih.gov/29035694/
https://pubmed.ncbi.nlm.nih.gov/11697309/
https://pubmed.ncbi.nlm.nih.gov/11697309/
https://pubmed.ncbi.nlm.nih.gov/11697309/
https://pubmed.ncbi.nlm.nih.gov/31093382/
https://pubmed.ncbi.nlm.nih.gov/31093382/
https://pubmed.ncbi.nlm.nih.gov/31093382/
https://pubmed.ncbi.nlm.nih.gov/31093382/
https://pubmed.ncbi.nlm.nih.gov/16515094/
https://pubmed.ncbi.nlm.nih.gov/16515094/
https://www.jocpr.com/articles/an-introduction-to-dental-digitizers-in-dentistry-systematic-review.pdf
https://www.jocpr.com/articles/an-introduction-to-dental-digitizers-in-dentistry-systematic-review.pdf
https://pubmed.ncbi.nlm.nih.gov/26110925/
https://pubmed.ncbi.nlm.nih.gov/26110925/
https://pubmed.ncbi.nlm.nih.gov/31633462/
https://pubmed.ncbi.nlm.nih.gov/31633462/
https://www.researchgate.net/publication/280923138_A_Study_to_Analyze_Tooth_and_Gingival_Display_in_the_Posterior_Region_in_Tooth_Papillary_Gingival_and_Mucosal_Smiles_in_Relation_to_Age_and_Gender
https://www.researchgate.net/publication/280923138_A_Study_to_Analyze_Tooth_and_Gingival_Display_in_the_Posterior_Region_in_Tooth_Papillary_Gingival_and_Mucosal_Smiles_in_Relation_to_Age_and_Gender
https://www.researchgate.net/publication/280923138_A_Study_to_Analyze_Tooth_and_Gingival_Display_in_the_Posterior_Region_in_Tooth_Papillary_Gingival_and_Mucosal_Smiles_in_Relation_to_Age_and_Gender
https://pubmed.ncbi.nlm.nih.gov/32255651/
https://pubmed.ncbi.nlm.nih.gov/32255651/


Dilara Seyma A Clinical Case Reports International - Prosthodontics

Remedy Publications LLC., | http://clinicalcasereportsint.com/ 2021 | Volume 5 | Article 12554

Educ Dent. 2020;41(4):204-9.

13. Jafri Z, Ahmad N, Sawai M, Sultan N, Bhardwaj A. Digital smile design-
an innovative tool in aesthetic dentistry. J oral Biol craniofacial Res. 
2020;10(2):194-8.

14. Whiteman YY. A communication guide for orthodontic-restorative 
collaborations: Digital smile design outline tool. Dent Clin North Am. 
2020;64(4):719-30.

15. Omar D, Duarte C. The application of parameters for comprehensive smile 
esthetics by digital smile design programs: A review of literature. Saudi 
Dent J. 2018;30(1):7-12.

16. Cervino G, Fiorillo L, Arzukanyan AV, Spagnuolo G, Cicciù M. Dental 
restorative digital workflow: Digital smile design from aesthetic to 
function. Dent J (Basel). 2019;7(2):30.

17. Charavet C, Bernard JC, Gaillard C, Le Gall M. Benefits of Digital Smile 
Design (DSD) in the conception of a complex orthodontic treatment plan: 
A case report-proof of concept. Int Orthod. 2019;17(3):573-9.

18. Stanley M, Paz AG, Miguel I, Coachman C. Fully digital workflow, 
integrating dental scan, smile design and CAD-CAM: Case report. BMC 
Oral Health. 2018;18(1):134.

19. Zanardi PR, Laia Rocha Zanardi R, Chaib Stegun R, Sesma N, Costa B-N. 
The use of the digital smile design concept as an auxiliary tool in aesthetic 
rehabilitation: A case report. Open Dent J. 2016;10:28-34.

20. Kang Y, Rabie ABM, Wong RWK. A review of laser applications in 
orthodontics. Int J Orthod Milwaukee. 2014;25(1):47-56.

21. Lioubavina-Hack N. [Lasers in dentistry. 5. The use of lasers in 
periodontology]. Ned Tijdschr Tandheelkd. 2002;109(8):286-92.

22. Adams TC, Pang PK. Lasers in aesthetic dentistry. Dent Clin North Am. 
2004;48(4):833-60.

23. Umemoto H. Caries removal, minor gingivectomy and gingivoplasty 
assisted with Er: YAG and Nd: YAG lasers, Wavelengths. 2003;11.

24. Abdel Gabbar F, Aboulazm SF. Comparative study on gingival retraction 
using mechanochemical procedure and pulsed Nd = YAG laser irradiation. 
Egypt Dent J. 1995;41(1):1001-6.

https://pubmed.ncbi.nlm.nih.gov/32255651/
https://pubmed.ncbi.nlm.nih.gov/32373450/
https://pubmed.ncbi.nlm.nih.gov/32373450/
https://pubmed.ncbi.nlm.nih.gov/32373450/
https://pubmed.ncbi.nlm.nih.gov/32888519/
https://pubmed.ncbi.nlm.nih.gov/32888519/
https://pubmed.ncbi.nlm.nih.gov/32888519/
https://www.sciencedirect.com/science/article/pii/S1013905217300597
https://www.sciencedirect.com/science/article/pii/S1013905217300597
https://www.sciencedirect.com/science/article/pii/S1013905217300597
https://pubmed.ncbi.nlm.nih.gov/30925698/
https://pubmed.ncbi.nlm.nih.gov/30925698/
https://pubmed.ncbi.nlm.nih.gov/30925698/
https://pubmed.ncbi.nlm.nih.gov/31272840/
https://pubmed.ncbi.nlm.nih.gov/31272840/
https://pubmed.ncbi.nlm.nih.gov/31272840/
https://pubmed.ncbi.nlm.nih.gov/30086753/
https://pubmed.ncbi.nlm.nih.gov/30086753/
https://pubmed.ncbi.nlm.nih.gov/30086753/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4780488/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4780488/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4780488/
https://pubmed.ncbi.nlm.nih.gov/24812743/
https://pubmed.ncbi.nlm.nih.gov/24812743/
https://pubmed.ncbi.nlm.nih.gov/12212453/
https://pubmed.ncbi.nlm.nih.gov/12212453/
https://pubmed.ncbi.nlm.nih.gov/15464555/
https://pubmed.ncbi.nlm.nih.gov/15464555/
https://pubmed.ncbi.nlm.nih.gov/9497632/
https://pubmed.ncbi.nlm.nih.gov/9497632/
https://pubmed.ncbi.nlm.nih.gov/9497632/

	Title
	Abstract
	Introduction
	Case Presentation
	Discussion
	References
	Figure 1A
	Figure 1B
	Figure 2A
	Figure 2B
	Figure 3
	Figure 4A
	Figure 4B
	Figure 5

