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Abstract

Through the use of the application of a mathematical
proportion and a digital golden ratio compass associ-
ated with computer software, Digital Smile Planning
(DSP) can assist clinicians to achieve the fundamentals
of esthetic treatment. The present clinical report de-
scribes the application of this technigue to propose an
alternative and more conservative treatment for a pa-
tient who refused the option of orthognathic surgery.
To address the diagnosis of a gingival smile with vertical
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manxillary excess, the alternative treatment comprised
crown lengthening surgery, ceramic veneers on the
maxillary teeth, and the application of botulinum toxin
to reduce lip hyperactivity. Considering the successful
resolution of the patient’s situation from the perspec-
tive of both the dentist and the patient, the applica-
tion of DSP was considered to be useful to achieve
predictable harmony between the face and the dental
structures.

(Int J Esthet Dent 2022,17:292-303)
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Introduction

Oral health perception and its psychosocial
impact on modern life have increased the
demand for esthetic dental treatments.! In
recent years, the method by which dentists
plan oral rehabilitation has been significant-
ly modified. Digital technologies have trans-
formed patient care by broadening treat-
ment options and operative approaches
across all areas of dentistry.? The digital
workflow can improve dentists” ability to
develop an effective diagnosis and con-
sistent treatment plan, and, as a result, a
comprehensive restorative solution.®*

The advent of tools such as Digital Smile
Planning (DSP) allows professionals to plan
a patient’'s smile using the application of
mathematical proportions.>® This method is
useful as a starting point in achieving facial
harmony and esthetics in the anterior max-
illa.” Logically, a reduction in operative time
and an improvement in patient psychologic
and physical comfort can be achieved due
to the predictability offered by the digital
workflow.®

DSP is a technique that associates golden
ratio proportions using commercially avail-
able computer presentation software (Key-
note; Apple, or PowerPoint; Microsoft) and
resources such as a golden ratio digital com-
pass, caliper rule, intraoral and extraoral pho-
tographs, and plaster study casts. The com-
pass is used to analyze the positioning of the
smile line and incisal edge using as reference
the corner of the eye, nose base height, and
incisal edge of the central incisor.?*° After the
planning is completed, the information is
transferred from the 2D computer model to
a personalized plaster cast as a wax-up. This
process facilitates the communication be-
tween the dental surgeon, patient, and pros-
thetics technicians and reduces mistakes,
providing predictable outcomes.t*

Among the causes of esthetic discomfort
leading patients to seek dental treatment is
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excessive gingival display (EGD) or so-called
‘gummy smile.” This is an individual condi-
tion that has a significant impact on quality
of life and esthetic self-perception **** Pub-
lished studies generally have reported that
gingival exposure of > 3 mm is considered
unattractive > The etiology of this condi-
tion varies, with dental, skeletal, and mus-
cular causes that might act in isolation or in
combination*®* An accurate diagnosis of the
etiology of this condition is essential in se-
lecting the most appropriate treatment pro-
tocol. For more pronounced cases, ortho-
gnathic surgery is indicated.

The treatment of malocclusion with skel-
etal deformity is generally managed with
both orthognathic surgery and orthodontic
treatment.”” Orthodontic patients usually
pursue the recovery of masticatory func-
tion, although some patients seek proced-
ures to improve esthetics and self-esteem
rather than occlusion.® In such situations,
including in the case of EGD, alternative
therapies can be proposed that require less
invasive treatment. Examples include the ap-
plication of botulinum toxin (BTX) to the lip
elevator muscles, or in the case of Class IlI
patients, compensatory orthodontic move-
ments can be performed. Consistent results
are not always obtained with these alterna-
tive therapies, as major skeletal movements
are only possible through surgery. However,
the disadvantages of orthognathic surgery
are numerous, including the need for gen-
eral anesthesia, hospitalization, and a long
and painful postoperative period. Thus, this
treatment plan may not be well accepted
by patients due to the significant surgical
involvement required.'®

Considering the aforementioned points,
the purpose of the present clinical report is
to present an alternative solution to ortho-
gnathic surgery for the treatment of EGD
caused by a combined etiology of a vertical
maxillary excess (VME), hyperactive upper
lip, and altered passive eruption (APE).
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Fig1 Frontal facial photograph Fig 2
showing excessive gingival
display during spontaneous

smiling.

Case report

A 16-year-old female patient frustrated with
her smile presented to the authors’ private
practice complaining of EGD when smiling.
She was a candidate for orthodontic treat-
ment and a maxillary intrusion, as can be
observed from the patient photographs in
Figures 1 to 3 as well as the cephalometric
analysis. The patient presented EGD of ap-
proximately 8 mm during maximum smile,
and an overjet of 8 mm. The cephalomet-
ric examination helped to diagnose the pa-
tient's EGD as skeletal in etiology. The VME
and increased interlabial distance can be
observed on the cephalometric radiograph
(Fig 2a).

During the clinical examination, 12.8 mm
of lip displacement and 8.5 mm of gingival
exposure were observed during smiling,
which led to a diagnosis of a hyperactive
upper lip. Tooth evaluation revealed short
clinical crowns in the maxillary anterior

(a) Lateral cephalometric radiograph. (b and c) Profile photographs.

region. In addition, probing showed that the
alveolar crest was located 2 to 3 mm apical
of the cementoenamel junction, leading to
a diagnosis of APE. The final diagnosis was
EGD due to a combination of APE, VME,
and a hyperactive upper lip.

Orthognathic  surgery was recom-
mended; however, the patient did not ac-
cept this treatment option due to the sig-
nificant surgical involvement and because
she desired a minimally invasive treatment.
Thus, an alternative treatment plan was
proposed.

Digital Smile Planning

There was no discrepancy found when ana-
lyzing the vertical golden proportion, and
occlusal guidance was normal and integrat-
ed with the stomatognathic system (Figs 4
to 6). Therefore, the patient’s face was de-
termined to be in harmony as per the max-
illary incisal edge measurement using the
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Fig 3 Initial photograph of the pretreatment condition.

Fig5 Left lateral occlusal guidance.

Fig 7 Vertical face proportions.
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Fig 6 Right lateral occlusal guidance.

corner of the eye, nose base height, and in-
cisal edge of the central incisor as referenc-
es (Fig 7).°*%In this case, periodontal surgery
was the clinical approach determined to
improve the esthetics and the cervicoincisal
length of the involved teeth. No endodontic
treatment was required.

After photographic documentation was
completed, the photos were exported to
computer software (Keynote; Apple) and
a digital rule was used to determine the
central incisor proportion (Fig 8). Utilizing
the width:height ratio of the maxillary cen-
tral incisor, it is possible to define the for-
mat of the teeth; proportions between 75%
and 85% are the most accepted values in
the literature.” The proportion of 85% was
chosen as it would require the least invasive
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Fig 8 Determination of the central incisor proportion,
measurement of 5 mm of gingival exposure, and plan
to increase the dental crown by 3 mm.

Fig9 Selection of tooth format, with tooth shape
selection based on face shape and final crown size
planning.

Fig 10 Digital Smile Planning measures transferred to
the plaster cast before diagnostic waxing.

treatment, with less removal of the alveolar
bone crest required to increase the crown
length during periodontal surgery. Further-
more, the digital design was shown to the
patient, who also preferred the 85% propor-
tion. Thus, DSP was completed according
to established proportions obtained through
mesial, distal, and cervicoincisal measure-
ments (Fig 9).

Based on 2D digital planning measures,
a conventional diagnostic wax-up from the
second right premolar to the second left pre-
molar was created (Figs 10 and 11). A mock-
up with bis-acryl resin (Systemp C&B II;
Ivoclar Vivadent) was fabricated that res-
pected the occlusal guidance and allowed
the patient to visualize and understand the
treatment (Fig 12). The proposed treatment,

Fig 11 Conventional wax-up according to the initial
digital planning.

which was approved by the patient, consist-
ed of orthodontic therapy, crown length-
ening surgery, BTX type A injections to
reduce the extent of the gingival display,
and 10 maxillary ceramic restorations to
establish a new dental anatomy.

Orthodontic treatment was the first
treatment step and was performed to align
the midline between the maxillary and man-
dibular arches. After 8 months, the align-
ment was completed, and an orthodontic
contention was made.

The treatment of the excessive gingival
display was carried out with crown length-
ening surgery with osteotomy, and a papil-
la preservation technique was performed
(Fig 13-14). A surgical template was digi-
tally defined during the DSP, based on the

The International Journal of Esthetic Dentistry | Volume 17 | Number 3 | Autumn 2022 | 3 O :I_



CLINICAL RESEARCH

Fig12 (atocq)
Mock-up of the final

rehabilitation format.

(a to ¢) Crown lengthening procedure

chosen tooth measurements and verified
with the mock-up. Approximately 1.6 mm
of gingival tissue was removed, and a new
distance from the gingival margin to the al-
veolar bone crest of approximately 2.74 mm
was established with osteotomy. There was
a 6-month waiting period for periodon-
tal tissue healing before dental preparation
procedures were initiated (Fig 15).2°
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The next clinical procedure for the man-
agement of the EGD was the application of
BTX type A (Dysport; lpsen).t42+22 Diluted ac-
cording to the manufacturer's recommen-
dations and under sterile conditions, 6 U
of BTX type A was injected once per side
to target the levator labii superioris alaeque
nasi, zygomaticus minor, and levator labii
superioris muscles (Fig 16).
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Fig 14 Immediate postoperative photograph after
periodontal surgery based on final dental crown size
planning.

Prosthetic treatment

Before tooth preparation and veneer place-
ment, dental bleaching was performed
using carbamide peroxide (Total Blanc
Home C16; DFL) for 10 days, with the goal
of achieving a more favorable substrate.
Silicone wear guides were produced from
the mock-up to ensure minimally invasive
tooth preparations for the ceramic veneers.
A retraction cord (Ultrapak; Ultradent) was
placed in the sulcus to allow the preparation
to reach the gingival margin level. Rotary
instruments (no. 6863-012 diamond tips
and no. H48L bur; Komet), abrasive rubber
points (Astropol Polishing System: Ivoclar
Vivadent), and a polish brush point (Astro-
brush Polishing System; Ivoclar Vivadent)
were used for the polishing procedures
(Fig 17). Tooth preparation followed the
silicone guides.

After this process, a retraction cord
with a larger diameter (size 00) was placed
above the original, small-diameter cord (size
000) and an impression was made using an
addition-cured silicone (Virtual Putty Base
Set: Ivoclar Vivadent). To conclude this ap-
pointment, the shade of the teeth was se-
lected (Vita Classical; Vita Zahnfabrik), and
interim prostheses were fabricated with
a bis-acryl resin-based material from the

Fig 15 Postoperative photograph after periodontal
surgery showing the increased clinical crown before
the application of botulinum toxin (BTX) type A.

Fig 16 (a and b) Views after the application of BTX
type A to control upper lip hyperactivity and bleaching
with 16% carbamide peroxide.
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Fig 17  Minimally
invasive dental
preparation for the
ceramic veneers.

Fig 18
Images of scanned

(atoc)

preparation and
wax-up in Ceramill

Map 200+ software.

silicone index. The impression was sent to
the dental laboratory technician and the cast
was scanned. The wax-up was also scanned
and the images were overlaid (Ceramill Map
200+; Amann Girrbach) (Fig 18). The data
were then sent to a milling machine that
performed stratification of the e.max CAD
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(IPS e.max CAD CEREC inlLab LT BL3/C14;
Ivoclar Vivadent).

During the cementing appointment, the
ceramic veneers were conditioned with 10%
hydrofluoric acid (Hydrofluoric Acid Porce-
lain Etchant; Maquira) for 20 s, washed, air
dried, cleaned with 35% phosphoric acid
(Ultra-Etch IndiSpense; Ultradent) for 60 s,
and coated with a silane layer (Monobond
N; Ivoclar Vivadent). Each tooth was etched
with phosphoric acid for 30 s, washed for
the same amount of time, and then a layer
of dental adhesive (Adper Scotchbond; 3M
ESPE) was applied. The restorations were
seated with resin cement (Variolink Esthetic;
lvoclar Vivadent) and photoactivated for
40 s per tooth (Bluephase; Ivoclar Vivadent).
The right and left lateral occlusal guidance
were checked (Fig 19). The final completed
treatment with increased clinical crown, ap-
plication of BTX type A, and ceramic veneers
are shown in Figures 20 and 21.

Discussion

EGD is a nonpathologic condition in which
there is an overexposure of the maxillary
gingiva during smiling.*? The potential caus-
es of EGD are short lip length, hypermobile/
hyperactive lip activity, short clinical crown,
dentoalveolar extrusion, APE, VME, and gin-
gival hyperplasia.’t Proper diagnosis of the
etiologic factors determines the most ap-
propriate treatment technique, taking into
consideration patient preferences.’2??%5 |n
the present case, the patient was diagnosed
with APE, VME, and a hyperactive upper lip.
The indicated treatment for VME is ortho-
gnathic surgery.’® However, as this proced-
ure requires hospitalization, some patients
are unwilling to undergo these more inva-
sive surgeries®® and, consequently, welcome
alternative treatments.

The success of any dental treatment is
based on correct diagnosis, planning, exe-
cution, and monitoring. Thus, tools that
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Fig 19 Testing right (a) and left (b) lateral occlusal guidance.

aid the dentist in organizing the collected
diagnostic information and transferring it
to treatment possibilities are fundamental.
Indeed, the DSP method is not applicable
for tooth standardization, but instead is a
tool to be individually applied taking into
consideration the patient’s needs and ex-
pectations in order to create harmony be-
tween the face and mouth. A distinguishing
characteristic of the DSP technique is that it
considers the vertical golden ratio as a ref-
erence for smile design.®* After the diag-
nosis and planning phases, the treatment
options with their advantages and disadvan-
tages were presented to the patient and her
parents, and the described treatment was
chosen.

EGD is dominated by the excessive con-
traction of the levator labii superioris mus-
cles. BTX is used to mask gingival exposure
with success in patients with lip hyperactiv-
ity, as in lip repositioning surgery.'3419 Al-
though the BTX injection is a nonsurgical
and minimally invasive treatment option, the
results are temporary and necessitate fre-
quent reapplications.* It has been demon-
strated that patients treated with BTX type A
presented with higher levels of satisfaction
when the lip repositioning surgical tech-
nique and BTX injection were compared.?®

Fig 20 Completed treatment with increased clinical
crown, application of BTX type A, and ceramic veneers.

Fig 21 Frontal facial photograph after completed
treatment.
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Regarding the prosthetic treatment
phase, it is important to note that alter-
natives, including direct restorations with
composite resins and ceramic laminates,
were presented with the pros and cons of
each, and the treatment option using ce-
ramic veneers was chosen. Thus, the selec-
tion of the restorative material considered
the preference of the patient and her family,
the experience of the dentist and the den-
tal laboratory technician, and the scientific
evidence, ie, the fundamental tripod of evi-
dence-based dentistry was respected.?®

The term 'veneer' refers to the prosthetic
itself, which can be made: a) without the
need for dental preparation (also known
as ‘prepless’ and limited to very specific
cases); b) with uniform tooth preparation
guided by the shape of the diamond burs
(the traditional tooth preparation, which is
very aggressive): or c) with selective tooth
preparation (guided by previous planning
and silicone-based guides).# The last op-
tion was selected in this case. In addition
to the advantage of the preparation being
very subtle, this approach allows for a more
uniform prosthetic piece, which is desirable
when a ceramic material is employed. Fur-
thermore, the prepless technique is associ-
ated with the use of feldspar-based ceramic
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made with excess that is later removed in
the finishing/polishing process. Unfortu-
nately, this process can cause invasion of
the periodontal space when performed
close to this region and can thus result in
severe injuries.?®

Conclusion

The present clinical report described how
the DSP technique, through precise photo-
graphs and based on the golden ratio
applied to vertical face proportions, can
assist the dentist in planning a conservative
treatment.

The case involved the oral rehabilitation
of a patient with EGD using alternative treat-
ments to orthognathic surgery, including
crown lengthening surgery, ceramic veneers
on 10 maxillary teeth, and the application of
BTX type A to reduce lip hyperactivity.
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