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Abstract: The digital smile design is a practical diagnosis method that can assist the clinician to visualize and measure dentogingival
discrepancies. This clinical report aims to present the associated steps, from the diagnosis of the alterations diagnosis through to the
final  aesthetic  result.  A  37-years-old  female  patient  presented  as  her  main  complaint  the  tooth  form  and  colour  discrepancies.
Applying the digital smile design principle, the necessary measures for a harmonic smile correction could be accurately determined.
The initial diagnosis led to a wax up of the master cast that was duplicated in acrylic resin directly in the mouth. This temporary
restoration guided the periodontal surgery and the final pressed ceramic crown restoration. We conclude that the digital smile design
concept seems to be a useful tool to achieve a satisfactory aesthetic result.
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INTRODUCTION

Rehabilitation treatments follow in most cases very similar diagnosis phases to achieve a satisfactory final result [1].
In  this  way,  the  development  of  treatment  protocols  can  clarify  any  discrepancy  identification  as  well  as  guide
subsequent decisions. Digital smile design seems to be a useful diagnosis tool for dentogingival alterations. With few
but  correct  photographs  digital  planning  presents  simple  steps  to  evaluate  size,  form and  tooth  position  as  well  as
gingival contour [2]. As treatment option to anterior region, the use of fibreglass post associated to a press ceramic
crown or all ceramic crown seems to be the most natural treatment option. A Fibreglass post may not influence the final
colour of the crown like others metallic posts do [3], leading to increased treatment predictability. Aesthetic treatment
may involve a multidisciplinary approach to obtain satisfactory results. So that the prosthetic planning may achieve the
expected  results  some  procedures  of  different  areas  [4]  must  be  performed.  During  the  digital  design,  some  shape
discrepancies can be seen. Particularly in cases of short clinical crowns, an interaction with the periodontist may be
necessary to plan the surgical procedures [5, 6]. In this way, this case report presents the use of digital smile design as a
diagnosis tool to establish a multidisciplinary approach for an aesthetic challenge.

CASE REPORT

A 37-year-old white female, with good general health was referred to the Centre of Excellence in Prostheses and
Implants (CEPI) at the School of Dentistry, University of São Paulo, São Paulo, Brazil for treatment. After the patient
agreed to and signed the informed consent the diagnosis evaluation was initiated. Her chief complaint was the form and
colour discrepancies caused by different treatments performed by different clinicians at different moments. The patient
reports that she always received the same answer when she asked about the discrepancies: “This is what can be done
since the other crowns won´t be changed” (Fig. 1). The  opaque appearance  of the  right  lateral  and central incisor was
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due to the large amount of metal under the ceramic restoration. The initial radiography (Fig. 2) suggested a core-crown
that was confirmed during treatment.

The  left  central  incisor  presented  a  feldspathic  porcelain  veneer  with  satisfactory  translucence.  The  left  lateral
incisor also presented a porcelain veneer but it was fractured since the remaining crown structure had many lingual and
proximal restorations.

Fig. (1). Initial clinical condition.

Fig. (2). Initial condition, as shown by radiography.

The first step was to apply the digital smile concept individually (Fig. 3) to evaluate the gingival level (A) and the
tooth form and contour (B). For the determination of the contour, we used MicrosoftTM Power Point 2010 (Microsoft
Corp.,  Redmond, WA, USA). The tool used is  found on the Insert  tab,  options Form – Line – Curve.  This method
allows the establishment of contours in irregular structures. At each click of the mouse, the tool inserts a vertex point
along the path, allowing the monitoring of the general contours of the gums and also the format of the teeth. After this
isolated evaluation, both analyses are put together (C), allowing the correct contour for each structure. The facial profile
showed no discrepancy of midline, and the incisal edge was correct. In this way, the Golden Proportion was applied for



30   The Open Dentistry Journal, 2016, Volume 10 Zanardi et al.

the central incisors (the central incisor height is approximately 62% of the two central incisors’ width), and the midline
was confirmed by measuring the distance between the upper cuspids (D). In this planning phase, within the tab insert -
form - rectangle, use was made of a rectangle with the proportions set at 100-62. For this purpose, within the same
software, there is the creation of a rectangle without shading. Clicking with the left-hand button of the mouse, on top of
the rectangle, one can choose the options for size and also for position. On this screen, there is the option to adapt the
proportions, so that the desired proportion may be reached. Once the central incisor width was determined, the Golden
Proportion was applied again (E) to determine the lateral incisor width (62% of the central incisor width) and canine
width  (62% of  the  lateral  incisor  width).  From the  initial  smile  design,  it  could  be  noted  that  there  was  almost  no
horizontal discrepancy between the tooth, only a vertical irregularity (F). Measures and proportion were transferred to
the stone cast allowing an appropriate wax-up (G). The wax-up was duplicated in acrylic resin and the mock-up was set
in the patient. The patient used this provisional restoration for one week to seek approval by family and society. After
this one-week period and with the patient’s aesthetic approval, the gingivectomy was performed guided by the tooth
contour of the provisional restoration (H).

Fig. (3). Aesthetic planning and procedure phases: (A) gingival contour; (B) tooth contour; (C) tooth and gingival contour combined;
(D) midline and central incisor height determination; (E) lateral incisor width determination; (F) design of the new tooth contour; (G)
wax-up; (H) provisional restoration and gingivectomy; (I) crown design based on wax-up; (J) crown proof and adjustment (K) final
aspect after staining.

The following steps were removing the core-crown and proceeding with the endodontic retreatment in both lateral
incisors. Right central incisor presented a satisfactory endodontic treatment. Fibreglass posts were cemented in these
teeth. The left central incisor presented satisfactory dental remains for a full-crown tooth preparation, thus avoiding the
need for endodontic treatment.

The same silicon used in the diagnosis wax-up duplication was used to guide the crown wax-up (I), once the use of
heat-pressed  ceramic  crown  (Lithium  Zirconate  –  Celmat  Materiais  Odontológicos,  São  Carlos,  SP,  Brazil)  was
determined. Crowns were set in the patient and the adjustment procedures were performed specially in protrusion (J).
Once the contour and form was correct, the staining procedures were performed with the correct colour and incisal
characterization (K).

The elective colour was B2 for the medium and cervical third. The incisal third was characterized with the blue
shade  mimicking  the  translucence  of  this  area.  White  satin  was  applied  on  the  incisal  third  improving  the  tooth
characterization. Crowns were cemented with Relyx ARC A2 (3M ESPE St. Paul, MN, EUA) promoting a satisfactory
final aesthetic result (Fig. 4). The 6 months control radiograph (Fig. 5) and photograph (Fig. 6) illustrate the periodontal
and prosthetic stability.
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DISCUSSION

When  it  comes  to  the  risk  of  root  fracture,  both  metal  and  fibreglass  posts  seem to  present  similar  results  [7].
Despite this fact, the use of fibreglass posts becomes more frequent with the use of pressed porcelain because of its
translucence. The use of NiCr core post may present some colour alterations and need to be covered by opaque resin
cement  to  avoid  colour  change  [3].  Translucent  porcelain  leads  to  a  more  natural  appearance.  Furthermore,  tooth
preparation can be more conservative once there is no necessity of a large amount of wear to accommodate the opaque
porcelain layer. In this case the fibreglass post was indicated to avoid colour alteration due to the material’s optical
properties, which in turn is more aesthetically pleasing than other opaque materials [8].

Fig. (4). Final aesthetic result.

Fig. (5). Control radiograph (6 months).

Anterior tooth restoration normally poses a challenge to set the correct chroma. Several patient visits to the dental
office may be necessary before a satisfactory result is achieved. Depending on the type of porcelain used, a new firing
process may result in distortion. Even the pressed ceramic may suffer alterations due to repeated firing process on the
pressing temperature which can range from 900° to 950° [9]. To avoid this issue pressed ceramic crown presents a low
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stain firing cycle temperature (720°-770°). Both stain and glaze firing cycle do not jeopardize the crown marginal fit
[10, 11].

Aesthetic restoration and full mouth veneer seem to have gained popularity. Even small tooth alteration is starting to
be treated in this way, rather than through orthodontic treatment, due to the short treatment period. Unfortunately, this
practice may lead to unnecessary treatment with loss of healthy dental structure [12].

In this case all  necessary procedures have been performed within the ethical  conduct.  To achieve a satisfactory
result it was established that the cuspids did not need to be restored with porcelain veneers, but the patient granted full
agreement to undergo this procedure if it was necessary. Most important to her was to feel comfortable with her smile.
The  patient  reported  that  her  new  smile  changed  according  to  other  people's  perception.  A  harmonic  smile  is  an
important factor for attractiveness and personality perception, especially with the opposite sex. A beautiful smile is
often associated to a successful, intelligent and friendly person, and these concepts are associated to wealth [13]. All
these factors support why aesthetic treatments have become so popular.

To proceed with a correct digital planning it is essential to follow a photographic protocol. The correct photograph
position can provide important information to the aesthetic planning [14]. On the other hand, an incorrect photography
may lead to a distorted picture which in turn may result in incorrect proportions. It is important to emphasize that any
type of digital smile planning is only an assistance tool. After the planning, a provisional restoration test drive will
provide the patient and the clinician with the final result preview. At this time, some artistic concepts must be applied
individually for each patient to harmonize facial form with the dental composition [15]. Different proportions between
the teeth (62-80%) may be established as a guide for prosthetic rehabilitation. Each proportion needs to bear in mind the
format of the arch and also the alignment of the teeth, as this proportion does not affect the width of the teeth, but does
indeed affect the width they seem to have when seen from a frontal view [16]. In the case studied, the Patient showed an
alignment according to a clear arch. In this way, the Golden Proportion proved to be more appropriate for solution of
the case. This fact was confirmed by the position of the canine, being fully within the virtual plan made for the Golden
Proportion.

Fig. (6). Control photograph (6 months).

After all these evaluations and with the provisional restoration periodontal, surgical procedures may be necessary to
provide a correct tooth form. In the present case, only a gingivectomy was necessary due to the small amount of gum
resection and a favourable osseous crest position and biologic width. The patient presented a probing depth around
3mm in the mid facial face. This higher probing depth could be caused by the anterior mismatched crown [17]. The
biological  width  can  range  from 2.15  to  2.30  [18];  in  this  case  no  bone  resection  was  necessary  as  the  amount  of
gingival recontouring wouldn´t invade the biological width. If the recontouring invades the biological width, a new
relation between alveolar crest and restoration margin must be planned. The crest should be around 2.6mm from the
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margin of the restoration to ensure a correct biological width [19]. When crown lengthening is required, the use of
proportion gauges seems to optimize the planning and guide the surgery [20]. Success is beyond standard measures and
ratios. A complete evaluation must be performed including intra and extra oral structures to achieve a natural result
[21]. In addition, the opinions of the patient and of the people close to him or her are paramount to success

CONCLUSION

Not only is digital smile design an aesthetic guide protocol but its steps make the treatment phases more predictable
for both patient and clinician, as the final design can be seen on the computer and be used by the patient during the
provisional  restoration  steps.  All-ceramic  crown  associated  to  fibreglass  post  may  lead  to  a  more  natural  tooth
translucence  that  improves  the  aesthetic  result.
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