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Excessive gingival display during smiling, known asha, “‘gummy/smile,” can negatively affect the
patient’s aesthetic appearance and self-confidence. Thé digital workflow in the correction of this
condition involves the use of technologies such as intraoral scanning, CBCT diagnostics, and
CAD/CAM systems for the fabrication of surgical guides. This paper presents a clinical case in which
a digital protocol was used for the planning,and execution of gingivoplasty with the help of a surgical
guide. The results demonstrated high“precision, minimal invasiveness, and predictable aesthetic
correction. The application of digital/technologies enhances communication with patients, reduces
treatment time, and increases procedural safety, making it an effective approach in aesthetic

dentistry.
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Preeksponirana gingiva prilikom osmeha, poznata kao ,gummy smilé™, moZze negativno uticati na
estetski izgled i samopouzdanje pacijenata. Digitalni tok'rada u"korekciji ovog stanja ukljucuje
primenu tehnologija poput intraoralnog skeniranja, CBCT dijagnostike i CAD/CAM sistema za izradu
hirurskih vodica. Ovaj rad prikazuje klinic¢ki slucaj.u kojem je koris¢en digitalni protokol za
planiranje i izvodenje gingivoplastike uz pomoc hirurSkog vodica. Rezultati su pokazali visoku
preciznost, minimalnu invazivnost i predvidivu estetsku korekciju. Primena digitalnih tehnologija
poboljSava komunikaciju sa pacijentima, smanjuje vreme tretmana i poveéava sigurnost u
izvodenju zahvata, Cin€ci ga_efikashim u estetskoj stomatologiji.

Klju¢ne reci: Digitalno planiranje, CAD/CAM, Preeksponirane desni, Gingivoplastika, Hirurski vodic,
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Introduction

A perfect smile is not solely the result of harmony between white and pink aesthetics but rather a
balance between teeth, gingiva, and lips. Excessive gingival display—commonly referred to as a
“gummy smile” (GS)—is an aesthetic concern that may also have psychosocial implications for the
patient. The overall prevalence of GS in the general population is estimated at approximately 10-
15%, with a higher incidence reported in females (1). The etiology of GS is multifactorial and includes
various anatomical and functional causes such as vertical maxillary excess, anterior dentoalveolar
extrusion, altered passive eruption, hyperactive upper lip, short upper lip, and“excessive
compensatory tooth eruption (2). In many cases, a combination of these etiologicalkimechanisms is
present, complicating both diagnosis and treatment planning (3).

The correction of GS can be achieved through a variety of therapeuticsmodalities depending on the
underlying etiology and the degree of severity. Available optiopswinclude orthodontic treatment,
periodontal surgery (gingivectomy and gingivoplasty), clinicalscrowndengthening, lip repositioning
surgery, botulinum toxin application, orthognathic surgery, digitally guided periodontal surgery, and
piezosurgery (1-4).

Contemporary approaches integrate digital planning aided by CBCT, intraoral and extraoral scanning,
as well as the use of piezosurgical instrumentsfor precise and minimally invasive intervention. These
techniques facilitate the developmeént “of ‘@ personalized treatment plan with high aesthetic
predictability (4).

Given the increasing demand, for @aesthetic and minimally invasive procedures, the concept of digital
workflow enables improved communication with both the patient and the dental technician. For the
clinician, it serves;asya diagnostic tool to select the most appropriate therapeutic approach and to
plan treatments with\greater precision and predictability (5-7). Digital planning relies on diagnostic
tools,such‘as‘digital photography, intraoral and facial scanning, and CBCT imaging, which allow for
the assessment of ideal relationships between hard and soft tissues in the context of surgical planning
for«GS correction using surgical guides (8, 9).

Climical crown lengthening is a periodontal surgical procedure designed to expose a greater portion
of the tooth surface, either for aesthetic or functional purposes. This intervention involves the
removal of excess gingival tissue, and if necessary, alveolar bone, in order to reveal more of the
clinical crown (10).

The goals of crown lengthening include achieving optimal biological width, preserving periodontal
health, and ensuring both the functional and aesthetic stability of future prosthetic restorations (11).

The procedure may be performed using traditional surgical methods, lasers, or piezoelectric devices,



and often depends on the visual assessment and manual precision of the clinician—factors that can
lead to unpredictable results and prolonged recovery (12).

With the application of modern digital technologies—including CBCT imaging, CAD/CAM planning,
and the fabrication of surgical guides—greater accuracy and predictability in clinical outcomes can
be achieved (13, 14).

Aim

The aim of this article is to present a clinical case of guided periodontal surgery for the correction of

excessive gingival display using a digitally planned intervention.

Case report

A 24-year-old female patient presented to the dental clinic dissatisfied with the aesthetics of her
smile due to excessive gingival display. Clinical examination revealed shortimaxillary anterior teeth
with an excess of gingival tissue (Figure 1). Periodontal examination revealed probing depths of 3-
5 mm with adequate periodontal health (no plaque, bleeding, or periodontal pockets). Extraoral and
intraoral photographs were taken, along with intraoral scans. Cone-beam computed tomography
(CBCT) was requested, and the patient signed am informed consent form.

Figure 1a. Initial smile (extraoral) Figure 1b. Initial smile (intraoral)




Digital treatment planning was initiated with the analysis of digital photographs and intraoral scans
using the 3Shape system (Copenhagen, Denmark). A proposal for the future appearance of the teeth
was created within the software (virtual diagnostic wax-up). The design considered the visibility of
the anterior teeth, as well as the ideal height-to-width ratio of the central incisors (approximately
80%). The virtual design (Figure 2) was then translated into a physical model using 3D printing
technology (Figure 3), followed by the fabrication of a diagnostic mock-up using silicone impression
material (Virtual, Ivoclar Vivadent, Liechtenstein) and dual-cure composite resin (Protemp 4, 3M,
Germany) (Figure 4).

Figure 2. Virtual design of the proposed final restorations
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Figure 3. 3D printedymodel of the proposed final restorations




Figure 4a. Mockup (extraoral)

Figure 4a. Mockup (intraoral)

Thesdiagnostic mock-up provides the patient with a preliminary visual preview of the future
restoration.

Additional diagnostics were performed using cone-beam computed tomography (CBCT) to assess all
dental surfaces as well as the soft and hard tissues. The CBCT scans were imported into the Planmeca
Romexis software (Helsinki, Finland), where the STL model was aligned. Lines defining the smile's
zenith curve were then drawn to determine the amount of soft and bone tissue to be removed (Figure
5). The surgical guide was subsequently designed and fabricated using 3D printing (Sprint Ray Inc.,

USA) in surgical guide resin with a thickness of 1 mm (Figure 6).



Figure 5. Design of surgical guide Figure 6. Printet surgical guide

48h prior to surgical intervention, patient was instructed to rinse the mouth with 0,12% chlor-
hexidine-dicluconate for 1min three times a day and additionaly 5 minutes, beforefintervention.
Concurrently, printed surgical guide was submerged in 2% chlor-hexidine-digluconate solution.
Subsequently to setting up the surgical field with sterile surgical drapes, local anesthesia - articaine
40 mg/ml; epinephrine 10 pg/ml -was administered by local infiltration at the the bottom of maxillary
vestibule and the bases of interdental papillas.

Using millimeter probe (Carl Martin GmbH, Germany), measuring)of supracrestal tissue attachment
vertical dimension, from the free gingival rim to the 'depth of bone crest was done and compared
with the delimitation of the surgical guide positioned in the mouth (Figure 7). Afterwards the internal

bevel incision was done using 15c surgical blade (Swann-Norton, England) (Figure 8 and 9).

Figure 7. Surgical guide in the mouth




Figure 8. Gingival collar removal
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Figure 9. Gingival collar removed

After the stent was removed, intrasulcular incision was done one distal tooth beyond surgical field
perimeter bilaterally and the full thickness flap was raised apicaly beyond mucogingival junction.

In order not to encroach the biologic width afterwards, the bone crest was judiciously trimmed the
exact amount the gingivectomy was done, using fine grain flat top tappered 014 diamond bur (Komet
Dental, Germany) in slow speed handpiece with copious saline irrigation. Newly positioned osseous
rim was rounded using ball shaped fine grain 023 diamond bur (Komet Dental, Germany) and the

same bur was used to give juxtaradicular bone a physiological contour. Exposed radicular surfaces



were polished using multifluted surgical length football shaped No 14 carbide polisher (Komet Dental,
Germany).

Surgical field was rinsed with copious amounts of saline and 1% povidone - iodine solution, flap
repositioned and sutured with vertically matress sutures using 5-0 polydioxanone (Ethicon, USA).
Patient released and advised for edemaand pain control using coldpacks and 600 mg ibuprofen three
times a day for consecutive 48 hours and instructed for 14 day TID regimen of 0,12% chlor-hexidine
digluconate mouth rinses (untill suture removal).

Discussion

Gummy smile presents both aesthetic and functional challenges. Accurate diagnosis of the underlying
etiology is essential to formulate an appropriate treatment plan—whether the «causetisshyperactive
upper lip musculature, short clinical crowns, altered passive eruption, or gingival hypertrophy (15,
16). In the present case, a digital workflow was employed for the planning and execution of
conventional scalpel-based gingivoplasty using a CAD/CAM-genefated surgical guide. This approach
underscores the strong interdependence between periodontology and aesthetic dentistry, particularly
in patients with excessive gingival display.

Digital planning enables precise determination of the resection line and evaluation of the supracrestal
tissue attachment using CBCT analysis, thus preserving the biological width and minimizing the risk
of postoperative complications (17, 18). Al pre-approved reverse planning protocol combined with a
diagnostic mock-up provided the patient, with a clear visualization of the expected outcome,
enhancing confidence in the treatment (19).

Although piezoelectricddevices offer selective and safe access to hard tissues, a traditional scalpel
technique was utilized in this case. When performed by an experienced clinician and combined with
contemporary. digital planning, conventional surgery continues to offer a high degree of control and
predictablejaestheticoutcomes (20).

The“use,of CAD/CAM technology allows for the fabrication of customized surgical guides that define
they,exacthamount of gingival tissue to be removed, thereby improving both the predictability and
safety of the procedure (21, 22). Digital guides significantly contribute to surgical efficiency by
reducing operative time, minimizing postoperative discomfort, enhancing tissue healing (23), and
facilitating improved communication among the dentist, surgeon, and dental laboratory (24).

To correct a gingival smile, clinical crown lengthening remains an effective method to reduce gingival
exposure relative to the upper lip while maintaining natural interproximal relationships (25, 26).
Among various therapeutic options, periodontal plastic surgery—particularly gingivoplasty—remains

the gold standard in addressing this aesthetic concern (19, 27).



Modern periodontology operates within a digital environment. Technological tools such as CBCT
imaging, intraoral and facial scanning, stereolithography, and surgical guides substantially improve
the quality of treatment planning and procedural predictability (18). While clinical probing has
traditionally been used to locate the cementoenamel junction (CEJ), contemporary protocols
incorporate the merging of CBCT scans with intraoral scans and the use of retractors, resulting in a
highly precise three-dimensional visualization with minimal invasiveness (28).

In conclusion, this case demonstrates that conventional surgery, when supported by digital

technologies, can yield excellent aesthetic outcomes with high precision and patient satisfaction,(29).

Conclusion

The integration of digital planning with conventional surgical techniques*facilitatés the achievement
of high precision and favorable aesthetic outcomes in gummy smile correction, while enhancing
procedural efficiency, accuracy, and safety. This approach underscores/that digital technology serves
as a valuable adjunct to, rather than a replacementyfor, traditional methodologies—augmenting
clinical control and increasing patient confidence. The synergy between advanced technological tools
and clinical expertise is essential for optimizingytreatment success in contemporary periodontal and

aesthetic dentistry.



References

10.

11.

12.

13.

Bhola M, Thomas BS, Bhandari S. Management of gummy smile with botulinum toxin type-A: A

case report. J Indian Soc Periodontol. 2015;19(4):446-9. DOI: 10.4103/0972-124X.156890.

Rosenblatt A, Simon Z. Lip repositioning for reduction of excessive gingival display: A clinical
report. Int J Periodontics Restorative Dent. 2006;26(5):433-7. PMID:17097331
Peck S, Peck L, Kataja M. The gingival smile line: Clinical characteristics and control. J Esthet

Restor Dent. 1992;4(1):3-10. DOI: 10.1111/j.1708-8240.1992.tb00963.x.

Moraes SL, Pellizzer EP, de Moraes M, Neto RT, Santiago-Junior JF, Bonachela WC. Digital
planning and guided periodontal surgery for the correction of gummy smilet\@A clinical case
report. Clin Adv Periodontics. 2022;12(1):23-30.

Cervino G, Fiorillo L, Arzukanyan AV, Spagnuolo G, Cicciu M. Dentalfestorative digital workflow:
digital smile design from aesthetic to function. Dent “J__(Basel). 2019;7(2):30.

DOI: 10.3390/dj7020030.

Ting-Shu S, Jian S. Intraoral digital impression technique: a review. ] Prosthodont.

2015;24:313-21. DOI: 10.1111/jopr.12218.

Santos FR, Kamarowski SF, Lopez CAV, Storrer CLM, Neto AT, Deliberador TM. The use of the
digital smile design concept as an auxiliary tool in periodontal plastic surgery. Dent Res J

(Isfahan). 2017;14:158-61. DOl 10:4103/1735-3327.204151.

Zanardi PR, Zanardi LR, Stegun RCpSesma N, Costa BN, Cruz Lagana D. 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. DOTI: 10.2174/1874210601610010028.

Coachman C, \Paravina RD. Digitally enhanced esthetic dentistry—from treatment planning to

quality controls, ) Esthet Restor Dent. 2016;28:3-4. DOI: 10.1111/jerd.12205.

Lee EA, Evian CI. Clinical considerations for the restorative dentist in the management of the
periodontally involved dentition. Compend Contin Educ Dent. 2010;31(4):258-64.
Speer A, Honegger D, Stavropoulos A. Biologic width and its relevance in periodontology and

restorative dentistry. Periodontol 2000. 2020;84(1):125-38. DOI: 10.1111/prd.12339.

Lee SH, Kim JW, Choi BH. Conventional gingivectomy versus digitally guided surgery:
Comparison of outcomes. Int J Periodontics Restorative Dent. 2017;37(3):385-91.

DOI: 10.11607/prd.2664.

Mezzadri J, Silva K, Moraes GF, Manfron APT. Guided periodontal surgery: Digital workflow for
correction of a gingival smile. J Surg Surg Res. 2021;7(2):131-8.

DOI: 10.19080/JDA.2021.07.555711.



https://doi.org/10.4103/0972-124X.156890
https://doi.org/10.1111/j.1708-8240.1992.tb00963.x
https://doi.org/10.3390/dj7020030
https://doi.org/10.1111/jopr.12218
https://doi.org/10.4103/1735-3327.204151
https://doi.org/10.2174/1874210601610010028
https://doi.org/10.1111/jerd.12205
https://doi.org/10.1111/prd.12339
https://doi.org/10.11607/prd.2664
https://doi.org/10.19080/JDA.2021.07.555711

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Ribeiro FV, da Silva CO, Sallum EA. Digital technologies in esthetic periodontal plastic surgery:

A review and case series. ] Esthet Restor Dent. 2022;34(5):825-34. DOI: 10.1111/jerd.12798.

Chu SJ], Karabin S, Mistry S. Short tooth syndrome: diagnosis, etiology, and treatment
management. J Calif Dent Assoc. 2009;37(3):143-52.

DOI: 10.1080/19424396.2004.12223954.

Garber DA, Salama MA. The aesthetic smile: diagnosis and treatment. Periodontol 2000.

1996;11(1):18-28. DOI: 10.1111/j.1600-0757.1996.tb00179.x.

Ribeiro FV, Duarte PM, de Mendonca AC, Santos VR, Bastos MF, Figueiredo LC. Estheticicrown
lengthening with or without flap elevation: A randomized clinical study4 J  Periodontol.

2020;91(3):341-9. DOI: 10.1002/JPER.19-0459.

Coachman C, Calamita MA, Sesma N, Coachman FG. Digital smile design: A\tool for treatment
planning and communication in esthetic dentistry. Quintessence Jdnty 2017;48(1):9-20.

DOI: 10.11607/prd.2911.

Evangelista IM, Candido LR, Aradjo JJS, Scriboni AB. Major considerations of gingivoplasty: a
concise systematic review. MedNEXT J Med Health Sci. 2024;5(S4).

DOI: 10.54448/mdnt24S405.

Kassab MM, Cohen RE. The etiology and prevalence of gingival recession. J Am Dent Assoc.

2003;134(2):220-5. DOI: 10.14219/jada.archive.2003.0137.

Wang X, Zhang Y, Li W. CAD/CAM surgical guides in aesthetic periodontal therapy: clinical

applications and outcomes J Clin,Periodontol. 2020;47(4):509-17. DOI: 10.1111/jcpe.13259.

Kim H, Lee JH, ChaYS. CAD/CAM surgical guides in periodontal plastic surgery: A new approach.
Int J Periodontics Restorative Dent. 2019;39(1):e13-8.

Martinez, F, Petrovi¢ M. Advances in digital workflows for periodontal surgery: Clinical
applications,and benefits. Periodontol Today. 2021;45(4):22-9.

Thompson M, Suarez MA, Ferraz R. The influence of digital surgical guides in esthetic
periodontal surgery. J Esthet Restor Dent. 2018;30(5):410-6.

Ramesh A, Vellayappan R, Ravi S, Gurumoorthy K. Esthetic lip repositioning: a cosmetic
approach for correction of gummy smile—a case series. ] Indian Soc Periodontol.

2019;23(3):290-4. DOI: 10.4103/jisp.jisp 548 18.

Diaspro A, Cavallini M, Piersini P, Sito G. Gummy smile treatment: proposal for a novel corrective
techniqgue and a review of the Iliterature. Aesthet Surg J. 2018;38:1330-8.

DOI: 10.1093/asj/sjy174.



https://doi.org/10.1111/jerd.12798
https://doi.org/10.1080/19424396.2004.12223954
https://doi.org/10.1111/j.1600-0757.1996.tb00179.x
https://doi.org/10.1002/JPER.19-0459
https://doi.org/10.11607/prd.2911
https://doi.org/10.54448/mdnt24S405
https://doi.org/10.14219/jada.archive.2003.0137
https://doi.org/10.1111/jcpe.13259
https://doi.org/10.4103/jisp.jisp_548_18
https://doi.org/10.1093/asj/sjy174

27. Silva KC, Mezzadri J, Manfron APT. Digital planning and diode laser in guided surgery for gingival
smile correction: A case report. J Res Dent. 2021;9(2):35-40.

28. Patel N, Kaner D, Ghoneima A. Three-dimensional evaluation of the cemento-enamel junction
using cone beam computed tomography: implications for periodontal diagnosis. Clin Oral
Investig. 2014;18(4):1067-72.

29. Jivraj S, Chee W, Corrado P. Digital dentistry: A review of the literature. Br Dent J.

\@
o@Q
O
Q\





