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Abstract

Objective: This article describes a surgical crown lengthening double guide,
which was digitally obtained to improve diagnosis, treatment outcome, and
follow-up.

Clinical considerations: The rehabilitation of anterior dental esthetics should involve
interdisciplinary and facially driven planning for achieving pleasant long-term out-
comes. Surgical crown lengthening is one of the most common periodontal surgery,
which can be assisted by digital tools to improve surgical planning and follow-up.
Conclusion: The double guide for surgical crown lengthening allows the proper man-
agement of hard and soft tissues for achieving a predefined goal based on biological
requirements and facially driven planning. In addition, the digital quality control
allows the follow-up compared with the pre-operative condition and planned
treatment plan.

Clinical significance: The use of digital tools allow the clinician to develop a facially
driven planning with proper communication with the team and patient, leading to a
shorter, more predictable, and less invasive surgical technique, reducing postopera-

tive inflammation and increasing patient comfort.

KEYWORDS
CAD-CAM, facially driven planning, periodontics, surgical crown lengthening, surgical guide

The introduction of digital tools and the creation of a digital workflow

facilitates the guidance of dental procedures. In this sense, outcomes

The excessive gingival display is a multifactorial condition, often
referred as “gummy smile,” that requires accurate diagnosis and treat-
ment planning for achieving long-term esthetic outcomes.> To
improve tooth exposure and reestablish the biological width, a surgical
crown lengthening is required, which comprises gingivoplasty and
osteotomy.2

Due to the increasing digitalization of dentistry in recent years,
countless novel concepts have emerged, leading to new ways of diag-

nosing, planning, communicating, and performing dental treatments.

can be compared with the initial planning, according to the concepts
of Guided Dentistry and Digital Quality Control.3->

Guided dentistry refers to the three-dimensional (3D) virtual
simulation of treatment before it is performed, making it possible to
visualize the final result even before it is done. In addition, appliances
can be developed to help the clinician to achieve surgically
the expected result. Digital planning begins with bidimensional (2D)*”
virtual simulations (digital smile design). These simulations in turn

will guide the 3D virtual designs that are produced in specific
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computer-aided design (CAD) software. With the virtual design
finalized and approved by both the dentist and the patient, it is possi-

ble to produce guides for the execution of the procedures, increasing

FIGURE 1 2D facially driven smile frame showing the need for
surgical crown lengthening

the predictability and effectiveness of the results through computer-
aided manufacturing (CAM).8

Digital quality control consists of comparing the final result of the
treatment with the initial simulation, allowing the professional to ver-
ify the effectiveness of the procedure, or if necessary to make adjust-
ments to achieve the proposed objective. This control is done by
scanning the final result and superimposing the 3D file of the virtual
simulation of the treatment.” For instance, among the main advan-
tages and reasons for the high success of nowadays aligners, is the
possibility to examine the outcome before the start of the treatment
and the possibility to compare the outcome with the initial proposi-
tion presented to the patient.*®

These are two important concepts of modern digital dentistry
because besides improving diagnosis, planning, and execution,
they also generate a positive psychological impact on the patient by
improving patient education, confidence, and motivation since
they demonstrate a commitment by the team to deliver results
respecting the preapproved simulations. In addition, they generate
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FIGURE 2 3D diagnostic wax-up performed and presented for the patient. (A) transparent diagnostic wax-up showing the amount of
gingivoplasty required. (B) opaque diagnostic wax-up showing the planned teeth surface. (C) facially driven planning.



COACHMAN ET AL.

WILEY_L_*

more efficiency and confidence for the professional, since the use of Nearly all specialties of modern dentistry can take advantage of

guides speeds up the process and makes the procedure less depen- this benefit, with these two concepts, as a rule, to achieve effective

dent on the operator's manual and artistic skills.

and predictable results.*>*2 This article aims to describe how these

Distance Actual Gingiva - Bone (3,58mm)

Distance Ideal Gingiva - Bone (2,17mm)

Distance Actual Gingiva - Ideal Gingiva (1,41mm)

Distance CEJ - Bone (1,80mm)

Bone Thickness (1,06mm)

FIGURE 3 Perio Analysis showing the measurements performed for surgical procedure

FIGURE 4 Double guide design and
manufacturing. (A, B) Perio Analysis
measurements determine the guide
design. (C-E) Amount of gingivoplasty
required. (F) The final design of the double
guide. (G) Double guide printed and
postprocessed
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FIGURE 5 Surgical procedure with the double guide. (A) Evaluating the double guide fit on teeth and soft tissue. (B) Internal bevel incision
performed with scalpel blade 15C perpendicular to the inner edge of the window of the guide, outlying the new gingival margin. (C) Soft tissue
removal with a periodontal curette. (D, E) Upper arch after gingivectomy and confirmation through the guide. (F) Intrasulcular incision with an
ophthalmologic scalpel blade. (G) Full-thickness mucoperiosteal flap elevated, note that the bone crest is mostly at the level of the CEJ.

(H) Repositioning of the guide to perform the osteotomy. (I) Marking the osteotomy limit with spherical diamond bur according to the outer edge
of the window of the guide. (J) Vertical bone level established. (K, L) osteotomy and osteoplasty finished and flap sutured. (M) Repositioning the
guide and the comparison of planned and achieved gingival margin (quality control)
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FIGURE 6 One-year follow-up. (A-C) Lateral and frontal view with repositioning of the guide confirming outcome obtained as planned
(quality control). (D, E) Intraoral and extraoral view of the achieved gingival margin

concepts can assist treatments involving clinical crown lengthening
in esthetic regions, promoting a digitally guided treatment, its inte-
gration with the face, with other interdisciplinary procedures, and
leading the result closer to the initial planning.

2 | CASE REPORT

A 35-years old male patient was referred to the private dental office
unsatisfied with the size of his teeth during smiling. After clinical and
radiological examinations, photographs and intraoral scans were taken
for data collection. A facially driven smile frame was designed using
DSDApp (DSDApp LLC), which revealed the need for surgical crown
lengthening to improve the smile appearance (Figure 1). Therefore, a
cone-beam computed tomography (CBCT) exam with lip retractor was
required for the Perio Analysis and surgical planning.’® By super-
imposing the clinical data, a digital patient was created and a crown
lengthening double guide was planned using the NemoStudio soft-
ware (Nemotec, Madrid, Spain). The 3D simulations were presented
to the patient, which accepted the treatment planning (Figure 2).

21 | Perio analysis and surgical planning

Taking the 2D facially driven smile frame as a reference, a 3D digital
diagnostic wax-up was designed. The following distances were mea-
sured on CBCT images: bone crest to the gingival margin (pretreatment
biological width); cement-enamel junction (CEJ) to the gingival margin;
CEJ to the bone crest; gingival and bone thickness. When super-
imposing the digital diagnostic wax-up with the CBCT scan, the follow-

ing measurements were obtained: the distance from the cervical margin

of the wax-up to the gingival margin (determining the amount of soft
tissue to be removed) and the distance from the cervical margin of the
wax-up to the CEJ (determining if bone removal is required). Thus, this
analysis allowed to determine the need for gingivoplasty associated
with osteotomy and whether the osteotomy could be performed with a

flapless approach, or would require flap elevation (Figure 3).

2.2 | Crown lengthening guide design and
manufacturing

Based on esthetic and biological parameters, the double guide was
designed to orientate the posttreatment position of bone and soft tissue
(Figure 4). Therefore, a window was placed contouring the cervical margin
of the waxed-up teeth, in which the inner edge guided the gingivoplasty
and the outer edge guided the height of the bone crest. The distance
between the inner and outer edge was determined by the periodontal
phenotype. For cases of thin-scalloped periodontium (type A1), the dis-
tance from the bone crest to the gingival margin should be about 2.0 mm.
For thick-scalloped periodontium (type A2) a distance of 3.0 mm should
be observed. For a rather flat-thick periodontium (type B), this distance
increases to 4.0 mm, which should be respected so that there is no
relapse of the gingival margin.}* After the guide was digitally designed, a
motivational mock-up was tested intraorally and the guide was printed
with a biocompatible resin, postprocessed, and sterilized (Figure 4).

2.3 | Crown lengthening surgical procedure

The surgical procedure is shown in Figure 5. According to the patient

phenotype, a 3 mm biological width was determined by the Perio
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Analysis measurements. After evaluating the double guide fit on teeth
and soft tissue, the inner edge of the guide delimited the new gingival
margin. Once the gingivectomy was performed and the flap elevated,
the outer edge of the guide delimited the osteotomy limit. During
every step, the repositioning of the guide was used to evaluate the
soft and hard tissues limit, according to the planning.

2.4 | Digital quality control

After the healing period, the quality control was obtained by adapting
the double guide to the teeth, revealing the planned and achieved gin-
gival margin (Figure 6). In addition, after 1-year, intraoral scans were
taken and the preand posttreatment exams were compared and

stored in cloud data for future comparisons (Digital Quality Control).

3 | DISCUSSION

The main factors for the success in esthetic crown lengthening proce-
dures include the achievement and maintenance of ideal gingival mar-
gin levels and architecture, which are influenced by biologic
requirements.’® The digitally obtained double guide provides proper
soft and hard tissues management and, therefore, reduces the
chances of under-or overcontouring of these tissues, facilitating pre-
dictability, reproducibility, and long-term pleasant outcomes.! In addi-
tion, optimal fit, ease fabrication, and time-efficient procedure have
been reported among the advantages of the technique.*

The facially driven and biologically oriented planning associated
with the 2D simulation and 3D guide design allows the clinician to
propose and perform a less operator-dependent procedure because
the decision of how much and which tissues should be removed is ori-
ented by the Perio Analysis measurements. Hence, the digital visuali-
zation of the patient gingival phenotype and biological width is
mandatory, which can be obtained with CBCT exam with lip retractor
and intraoral scan.

Once the procedure is performed, the comparison between the
planned and achieved outcomes is essential for the follow-up. There-
fore, the Digital Quality Control is proposed to assess the mainte-
nance of the gingival level and relapse of soft tissue.

The use of a digitally designed double guide for crown lengthening
has been successfully reported elsewhere.»1¢-2! However, further stud-
ies should evaluate the accuracy of surgical guides for crown lengthening
procedures and the influence of several factors such as scanner protocol
and systems, guide errors or misfits, different resins, 3D printers, and
software systems.17'18 In addition, clinical trials are needed to validate

and confirm the reliability and repeatability of this technique.*®*?

4 | CONCLUSION

The double guide for surgical crown lengthening allows the proper

management of hard and soft tissues for achieving a predefined goal

based on biological requirements and facially driven planning. In addi-
tion, the digital quality control allows the follow-up compared with

the preoperative condition and planned treatment plan.

ACKNOWLEDGMENTS AND DISCLOSURE
No acknowledgements. Christian Coachman is the founder and CEO
of the DSD company.

DATA AVAILABILITY STATEMENT
No research data available

ORCID
Eduardo Mahn
Hian Parize

https://orcid.org/0000-0003-1950-3081
https://orcid.org/0000-0003-0205-5892

REFERENCES

1. Alhumaidan A, Al-Qarni F, Alsharief M, Alshammasi B, Albasry Z. Sur-
gical guides for esthetic crown lengthening procedures: periodontal
and prosthetic aspects. J Am Dent Assoc. 2021;153:1-8. doi:10.1016/
j.adaj.2021.07.005

2. Lee EA. Aesthetic crown lengthening: classification, biologic rationale,
and treatment planning considerations. Pr Proced Aesthet Dent. 2004,
16(10):769-778.

3. Coachman C, Calamita MA, Sesma N. From 2D to 3D: complete digi-
tal workflow in interdisciplinary dentistry. J Cosmet Dent Spring. 2016;
32(1):62-75.

4. Coachman C, Sesma N, Blatz MB. The complete digital workflow in
interdisciplinary dentistry. Int J Esthet Dent. 2021;16(1):34-49.

5. Coachman C, Blatz MB, Bohner L, Sesma N. Dental software classifi-
cation and dento-facial interdisciplinary planning platform. J Esthet
Restor Dent. 2021;33:99-106.

6. Coachman C, Calamita M. Digital smile design: a tool for treatment
planning and communication in esthetic dentistry. Quintessence Dent
Technol. 2012;35:103-111.

7. do Vale Voigt M, Espindola-Castro LF, de Melo Monteiro GQ,
Ortigoza LS, dos Santos Torredo A, Georg R. DSDapp use for multi-
disciplinary esthetic planning. J Esthet Restor Dent. 2020;32(8):
738-746.

8. Coachman C, Georg R, Bohner L, Rigo LC, Sesma N. Chairside 3D dig-
ital design and trial restoration workflow. J Prosthet Dent. 2020;1-7:
514-520.

9. Coachman C, Paravina RD. Digitally enhanced esthetic dentistry -
from treatment planning to quality control. J Esthet Restor Dent. 2016;
28:53-54. doi:10.1111/jerd.12205

10. Krieger E, Seiferth J, Marinello |, et al. Invisalign® treatment in the
anterior region: were the predicted tooth movements achieved?
J Orofac Orthop Fortschritte der Kieferorthopadie Organ/Off J Dtsch
Gesellschaft Fur Kieferorthopadie. 2012;73(5):365-376.

11. Whiteman YY. A communication guide for orthodontic-restorative
collaborations: digital smile design outline tool. Dent Clin N Am. 2020;
64(4):719-730.

12. Charavet C, Bernard J-C, Gaillard C, Le Gall M. Benefits of digital
smile design (DSD) in the conception of a complex orthodontic treat-
ment plan: A case report-proof of concept. Int Orthod. 2019;17(3):
573-579.

13. Janudrio AL, Barriviera M, Duarte WR. Soft tissue cone-beam com-
puted tomography: A novel method for the measurement of gingival
tissue and the dimensions of the dentogingival unit. J Esthet Restor
Dent. 2008;20(6):366-373.

14. De Rouck T, Eghbali R, Collys K, De Bruyn H, Cosyn J. The gingival
biotype revisited: transparency of the periodontal probe through the


https://orcid.org/0000-0003-1950-3081
https://orcid.org/0000-0003-1950-3081
https://orcid.org/0000-0003-0205-5892
https://orcid.org/0000-0003-0205-5892
info:doi/10.1016/j.adaj.2021.07.005
info:doi/10.1016/j.adaj.2021.07.005
info:doi/10.1111/jerd.12205

COACHMAN ET AL

WILEY_L_?

15.

16.

17.

18.

19.

gingival margin as a method to discriminate thin from thick gingiva.
J Clin Periodontol. 2009 May;36(5):428-433.

Lee EA. Esthetic crown lengthening: contemporary guidelines for
achieving ideal gingival architecture and stability. Curr Oral Heal
Reports. 2017;4(2):105-111.

Andrade N, Moura G, Maska B, Kaigler D, Mendonca G, Wang H.
Dual digitally guided crown lengthening in esthetic area compromised
by disharmonic implant crown. Clin Adv Periodontics. 2022;12:26-31.
Passos L, Soares FP, Choi IGG, Cortes ARG. Full digital workflow for
crown lengthening by using a single surgical guide. J Prosthet Dent.
2020;124:257-261. doi:10.1016/j.prosdent.2019.06.027
Mendoza-Azpur G, Cornejo H, Villanueva M, Alva R. Barbisan de
Souza A. periodontal plastic surgery for esthetic crown lengthening
by using data merging and a CAD-CAM surgical guide. J Prosthet
Dent. 2020;50022-3913(20)30704-6. Online ahead of print. doi:10.
1016/j.prosdent.2020.09.041

Alhumaidan A, Algahtani A, Al-Qarni F. 3D-printed surgical
guide for crown lengthening based on cone beam computed

20.

21.

tomography measurements: A clinical report with 6 months fol-
low up. Appl Sci. 2020;10(16):5697.

Pocztaruk RL, Sesma N, Amorim KP, Coachman C. Interdisciplinary
treatment planning and digital workflow integrating digital smile
design and orthodontic aligners: A case report. Int J Cosmet Dent.
2019;35(3):48-59.

Coachman C, Bohner L, Jreige CS, Sesma N, Calamita M. Interdisci-
plinary guided dentistry, digital quality control, and the “copy-paste”
concepts. J Esthet Restor Dent. 2021;33(7):982-991.

How to cite this article: Coachman C, Valavanis K, Silveira FC,
et al. The crown lengthening double guide and the digital Perio
analysis. J Esthet Restor Dent. 2022;1-7. doi:10.1111/jerd.
12920


info:doi/10.1016/j.prosdent.2019.06.027
info:doi/10.1016/j.prosdent.2020.09.041
info:doi/10.1016/j.prosdent.2020.09.041
info:doi/10.1111/jerd.12920
info:doi/10.1111/jerd.12920

	The crown lengthening double guide and the digital Perio analysis
	1  INTRODUCTION
	2  CASE REPORT
	2.1  Perio analysis and surgical planning
	2.2  Crown lengthening guide design and manufacturing
	2.3  Crown lengthening surgical procedure
	2.4  Digital quality control

	3  DISCUSSION
	4  CONCLUSION
	ACKNOWLEDGMENTS AND DISCLOSURE
	DATA AVAILABILITY STATEMENT

	REFERENCES


