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Esthetic Digital Smile Design Introduction and View

The importance given to a beautiful smile is not new. The 
search for beauty can be traced to the earliest civilizations; both 
the Phoenicians (app 800 BC) and Etruscans (app 900 BC) carefully 
carved animal tusks to simulate the shape, form and hue of natural 
teeth [1]. Dentists who are experienced with cosmetic treatment 
know that subtle variations in the shapes of the teeth can mean the 
difference between successful treatment and hours of reshaping, 
contouring, shortening, or worst of all, restarting a case. Orthodontic 
treatment is performed on a significant population of patients who 
are not satisfied with what nature has given them in their smiles. 
People spend significant amounts of money with plastic surgeons 
and dermatologists to look different than what was their natural 
appearance. Do we as dentists always want to give patients a 
smile that mirrors what is often found in nature, such as crowded, 
overlapped, and twisted teeth, malocclusions or diastemas [2].

To minimize extended or failed delivery visits with removable 
or fixed prosthetics because of patient dissatisfaction with the smile 
design, several smile guides have been developed over the years. 
These guides have attempted to serve as a communication tool to 
help the doctor understand what the patient wants, and for the 
doctor to communicate those desires to the laboratory. Nowadays, 
Computer design software will become the main communication 
technology between dentists and ceramists and a useful tool for 
showing patients the possibilities for enhancing their smiles. 
There are new, step-by-step techniques for incorporating digital 
technology into the smile design process that can be accomplished 
in approximately three to four minutes [3].

Aesthetic digital smile design DSD used to assist and improve 
diagnosis, communication, and predictability of treatment through  

 
an esthetic analysis of the assembly: Face, smile, periodontal tissue, 
and teeth. And the esthetics of the smile is related to the color, shape, 
texture, dental alignment, gingival contour, and the relationship of 
these with the face [4].

DSD Method and Protocol

DSD should first be an instrument to improve communication 
with the patient by showing the patient detailed images. On 
the monitor, the before and after photographs allow an index of 
predictability and point of comparison with the patient himself or 
herself. A milestone is the innovation of aesthetic clinical planning 
in aesthetic dentistry and prosthetic dentistry relating to dental 
technical analysis and planning, which among other things, can be 
integrated into diagnosis and planning for plastic and maxillofacial 
surgery [5]. The protocol first requires the acquisition of full-frame 
digital images as follows: full face with a wide smile, full face at rest, 
and retracted view of the full maxillary arch with teeth apart; and 
videos of the patient [4]. Video especially is capable of capturing 
the dynamic phases of the smile linked to its physiology (mimicry, 
phonetics, relationship between the teeth and lips).

Importing this vital data into the digital clinical file of the 
patient is complementary to the anamnesis because it is an integral 
part of the intra- and extraoral objective examination, and will 
subsequently be the subject of aesthetic analysis according to 
the main guiding principles. Therefore, we could define this as 
the third part of the methodology, which we will call analytical 
processing, during which the aesthetic composition of the smile, the 
determining morphological features of the face and smile, including 
the fundamental points of reference to be obtained from software 
such as face makers, will be mapped and processed. The next phase 
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in digital data processing is virtual planning by means of digital 
image editing: Wax-up, digital and analogue diagnosis, mock- up, 
and provisional and definitive restorations. The digital methodology 
used for photograph and image editing is very reliable, especially in 
communicating through images the ongoing clinical case to dental 
laboratories concerning functional and morphological adjustments, 
which is made even easier if accompanied by explanations and 
verbal comments [5].

Acquisition and Import of Digital Images

As stated earlier, the first phase of DSD entails the acquisition 
and import of photographs of the patient. If possible, these 
photographs should be taken with a digital SLR camera with semi-

professional features and with a good illumination system. That 
in the analytical phase the photograph is a clinical and aesthetic 
diagnostic element that will form part of the patient’s clinical 
history, which can be consulted by other specialists to establish an 
interdisciplinary vision. In view of this, the dentist/photographer 
must capture the photographs with the patient’s head in a position 
that can be replicated in the future to verify topography in relation 
to smile design (Figure 1). Most reliable position in which to 
photograph the patient’s face is that relative to the aesthetic plan, 
that is the plane perpendicular (frontal) to the plane that runs at 
the center of the angle formed between the Frankfort horizontal 
plane and Camper’s plane.

Figure 1: Photographs and aesthetic plane.

DSD imports the measurements of the photographed subject 
standardized and configured to the scale of values expressed in 
pixels, the ordinary unit of measurement of a digital photograph. In 
order to do this, it is possible to use technical drawing tools, such 
as set squares and rulers (made of metal if possible and thus easily 
cleaned and capable of being sterilized, or other similar material). 

DSD built a measuring tool called Face Analogic Transfer Support 
(Figure 2), which consists of a ruler with graduated millimeter and 
centimeter scales, which the patient can wear like a pair of glasses. 
Furthermore, for new photographs for the fabrication of mock-ups 
and PMMA models etc. it is useful to use a device such as a craniostat 
fixed to the headrest, which is integrated into our dental chair.

Figure 2: Face Analogic Transport Support.

http://dx.doi.org/10.26717/BJSTR.2020.31.005099
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If more accurate and detailed measurements of the teeth and 
gingival parameters are required, one can use digital calipers 
whose tips are placed at the cervical margin and incisal edge (the 
length of the tooth) or at the mesial and distal margins relative to 
the dental line (width of the tooth; Figure 3). These measurements 
when transmitted can be very effective in communication between 
the dentist and dental technician, whose manufacturing skills 
and expertise will be the most important to the end-result of 
this innovative method. It is necessary to bear in mind that the 

measurements expressed in millimeters in relation to the digital 
image produced by the digital processing, as well as the design of 
the dental contours, are not of much interest to patients, who desire 
a photograph of the first phase simulation, but the measurements 
represented as 3-D wax models and mock-ups tried in and 
analyzed in the patient’s mouth will give you an idea of the delicate 
psychoaesthetic approach to the clinical case very important for 
aesthetic dentistry [5].

Figure 3: Transfer of analogue measurements to digital calliper.
 

Analysis Components for Face and a Smile

In relation to the manner in which to portray the patient in a 
photograph, we should reflect on the aesthetic component of the 
face and the smile. For the objective aesthetic analysis, the focal 
length is modified, starting from the first photograph (Figure 4). 
For this parameter, the following classification criteria could be 
applied:

a.	 macro-aesthetics (extra-oral analysis of the face).

b.	 mini aesthetics (extra-oral analysis of the mouth); and

c.	 micro-aesthetics (intra-oral analysis of teeth and gingiva).

As regards the aesthetic analysis of the smile, the specific 
areas of the objective analysis that are pertinent to dentistry are 
as follows, based on that provided by a number of many authors:

Figure 4: Focal length and analysis of the aesthetic component.

http://dx.doi.org/10.26717/BJSTR.2020.31.005099


Copyright@ Ammar Kayssoun | Biomed J Sci & Tech Res | BJSTR. MS.ID.005099.

Volume 31- Issue 3 DOI: 10.26717/BJSTR.2020.31.005099

24190

1.	 Visagism and Facial analysis: Frontal/lateral, determining 
morphological features, horizontal/vertical reference lines, 
vertical/horizontal facial proportions, golden ratio, horizontal/
vertical dimensions, analysis of the facial profile, and analysis of 
the lips, nose and eyes as regards position and size (Figure 5).

2.	 Dento-Labial Analysis: Labial dynamics, smile line, width 
of smile, labial corridors, occlusal plane, midline, and inter-

incisal and commissural lines (Figure 6).

3.	 Gingival Analysis: Architecture, shape parallelism, 
symmetry, zenith, papillae, biotype and color (Figure 7).

4.	 Dental analysis: Dental composition, dental arrangement 
and position, dimensions, proportions, shapes, contours, 
margins, textures, surfaces, axial inclinations, inter-incisal 
angles, interproximal contacts and color (Figure 8) [5].

Figure 5: Facial Analysis.

Figure 6: Dento-labial analysis.
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Figure 7: Gingival analysis.

Figure 8: Dental analysis.

Visagism and Facial Analysis

The final esthetic results may fail to meet the patient’s 
expectations due to disharmony between the smile design and the 
patient’s personality. The patient may feel that the restored teeth 
do not really “belong” to him or her. For decades, dental clinicians 
have sought to harmonize the shapes of the teeth with the entire 
face based on parameters such as gender, personality, and age; 
however, truly successful results have been elusive.

The visagism concept helps dental clinicians provide 
restorations that account not only for esthetics, but also for the 

psychosocial features of the created image, which affect patients’ 
emotions, sense of identity, behavior, and self-esteem.

The shape of the face in relation to the four temperaments can 
be described as follows [6] (Figure 9):

The first point that should be evaluated by a dentist is 
the patient’s face, because the face has the original structure 
representing the human characters. In particular, the front face of 
the analysis affects how the construction of restoration. In this way, 
we want to take the features into consideration to concentrate on 
the face and hide abnormal structures.

http://dx.doi.org/10.26717/BJSTR.2020.31.005099
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Figure 9: The shape of the face in relation to the four temperaments.

A.	 Morphophysiology: Sagittal and frontal axis of the face 
divided into 3 parts including upper, middle and lower. The upper 
part is a hairline and glabella; the middle part is a glabella and 
subnasal; the lower part is subnasal and the area between the soft 
palate and the menton.

This morphological segmentation represents the specific 
psychological characteristics to the individuals; upper part of 
creativity; middle section with emotion; the lower section is 
characterized by emotional and instinctive activity. These segments 
should reach the equilibrium and should be in equal size. So as 

much as possible they should bring each other closer. Middle big 
trio, a people in order to compensate it can be the teeth longer, so 
the equilibrium is achieved. The last and the most objective face 
evaluation methods is geometry-based foundation by assessing 
the beauty of mathematics. Ideal facial features associated with the 
golden ratio also do not have much significance in dentistry. But 
in aesthetic and reconstructive surgery it has an important role in 
determining the rate of one hundred gold borders. Geometric of 
the face evaluation is to imagine the lines of the frontal and sagittal 
angle on the face. These lines are pieces that are brought together 
to create a horizontal symmetry and facial composition.

Figure 10: In the triple bottom of the face, the incisal edge with nose base / one-third of the distance between the lip of this area, 
must cover the remaining two-thirds which is up from the jaw to the incisal edge.

http://dx.doi.org/10.26717/BJSTR.2020.31.005099
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When nasal frontal perspective, dental and mental midline of 
face midline (interpupillary perpendicular to the middle distance) 
will be asked to conflict. Occlusal plane must be perpendicular to 
the midline. In appealing face is generally applicable rule of thirds, 
upper, middle and lower face height should be one third of the 
vertical dimension of the face. In the triple bottom of the face, the 
incisal edge with nose base / one-third of the distance between the 

lip of this area, must cover the remaining two-thirds which is up 
from the jaw to the incisal edge. (Figure 10). In the sagittal angle 
the nasolabial angle in man must be 90-95 °C, in women must be 
between 100-105 °C. In examine of E plane should be in 2-4 mm 
posterior to the line connecting the tip of the chin, the tip of the 
nose and upper lip (Figure 11) [7].

Figure 11: The line connecting the tip of the chin, the tip of the nose and upper lip.

Dentogingival Esthetics Analysis

Gingival margin placement-and the scalloped shape, in 
particular-are well discussed. As gingival heights are measured, 
heights relative to the central, lateral, and canine in an up/down/
up relationship are considered esthetic (Figure 12). However, 
this may create a false perception that the lateral gingival line is 
incisal to the central incisor. Rather, in the most esthetic tooth 

relationships, the gingival line of the four incisors is approximately 
the same line (Figure 12), with the lateral perhaps being slightly 
incisal. The gingival line should be relatively parallel to the horizon 
for the central and the laterals and symmetric on each side of the 
midline. The gingiva contours (i.e., gingival scallop) should follow a 
radiating arch similar to the incisal line. The gingival scallop shapes 
the teeth and should be between 4 to 5 mm (Figure 13). Related to 
normal gingival form is midline placement [8-10].

Figure 12: Gingival heights are measured, heights relative to the central, lateral, and canine in an up/down/up relationship 
are considered esthetic.
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Figure 13: The gingival scallop shapes the teeth and should be between 4 to 5 mm.

Although usually the first issue addressed in smile design, it is 
not as significant as tooth form, gingival form, tooth shape, or smile 
line. Several rules can be applied when considering modifying the 
midline to create an esthetic smile design.

a.	 The midline only should be moved to establish an esthetic 
intra-and inter-tooth relationship, with the two central incisors 
being most important.

b.	 The midline only should be moved restoratively up to the 
root of the adjacent tooth.

c.	 If the midline is within 4 mm of the center of the face, it 
will be esthetically pleasing.

d.	 The midline should be vertical when the head is in the 
postural rest position [3].

Dental Esthetics Analysis

Part of evaluating dental esthetics for smile design is choosing 
tooth shapes for patients based on their facial characteristics (e.g., 
long and dolichocephalic, or squarish and brachiocephalic). When 
patients present with a longer face, a more rectangular tooth within 
the esthetic range is appropriate. For someone with a square face, a 
tooth with an 80% width to length ratio would be more appropriate, 
but esthetic smiles could demonstrate ratios between 70 and 75% 
or 80 to 85% (Figure 14) [11-14].

Figure 14: Acceptable width-to-length aspect ratios fall between 70 to 85%, with the ideal range between 80 to 85%.

http://dx.doi.org/10.26717/BJSTR.2020.31.005099
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The length of teeth also affects esthetics. Maxillary central 
incisors average between 10 to 11 mm in length. According to 
Magne, the average length of an unworn maxillary central to the 
cemento-enamel junction is slightly over 11 mm. The esthetic zone 
for central incisor length according to the authors, is between 10.5 
and 12 mm, with 11 mm being a good starting point. Lateral incisors 
are between 1 mm to a maximum of 25mm shorter than the central, 
with the canines slightly shorter than the central by between 0.5 to 1 

mm (Figure 15). The inter-tooth relationship, or arch form, involves 
the golden proportion and position of tooth width. Although it is 
a good beginning, it does not reflect natural tooth proportions. 
Natural portions demonstrate a lateral incisor between 60 to 70% 
of the width of the central incisor, which is larger than the golden 
proportion. However, a rule guiding proportions is that the canine 
and all teeth distal should be perceived to occupy less visual space 
(Figure 16) [15,16].

Figure 15: Lateral incisors are between 1 mm to a maximum of 25mm shorter than the central, with the canines slightly shorter 
than the central by between 0.5 to 1 mm.

Figure 16: A rule guiding proportions is that the canine and all teeth distal should be perceived to occupy less visual space.

Another rule to help maintain proportions throughout the arch 
is 1-2-3-4-5; the lateral is 2/3 of the central and the canine is 4/5 
of the lateral, with some latitude within those spaces (Figure 17). 
Finally, contact areas can be moved restoratively up to the root of 
the adjacent tooth. Beyond that orthodontics is require [3]. The 
shapes of the anterior teeth are defined by the area that reflects 
light directly forward, i.e; the area between the cusps of reflection 

of mesial, distal, cervical, and incisal light, forming the so-called 
Pincus silhouette. There are five basic tooth shapes: rectangular, 
triangular, oval, square and trapezoidal (Figures 18), with some 
possible variations. Vertical, horizontal, inclined, straight, and 
curved lines interact in infinite ways to create the diversity of 
natural tooth shapes.

http://dx.doi.org/10.26717/BJSTR.2020.31.005099
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Figure 17: The lateral is 2/3 of the central and the canine is 4/5 of the lateral, with some latitude within those spaces.

Figure 18: Basic shapes of maxillary central incisors: (a) rectangular, (b) triangular, (c) oval, (d) square, (e) and trapezoidal.

These lines contain their own power of expression and 
emotional significance, which can be classified as follows:

a.	 Vertical straight lines represent strength, power, and 
masculinity.

b.	 Horizontal straight lines represent the surface on which 
we are born, live, and die and express equilibrium, passivity, 
and tranquility. They can also represent a barrier.

c.	 Inclined straight lines express dynamism, movement, and 
joy.

d.	 Curved lines represent the gradual transition between 
two planes (vertical and horizontal) and express gentleness, 
delicacy, femininity, and sensuality.

The dental arches also follow these basic formats, though it 
is important to note that variations are frequently encountered 
(Figure 19). The design of the maxillary anterior teeth, the 
characteristics of the lips, and the form of the dental arch compose 
a potent nonverbal message. The esthetic dental design in relation 
to the four temperaments can be categorized as follows (Figures 20 
& 21): strong, dynamic, sensitive and peaceful [6].

http://dx.doi.org/10.26717/BJSTR.2020.31.005099
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Figure 19: Basic arch forms: (a) rectangular, (b) triangular, (c) oval, and (d) circular.

Figure 20: Maxillary arches with esthetic designs in relation to the four temperaments: (a) strong, (b) dynamic, (c) sensitive, 
and (d) peaceful.

Figure 21: Schematic drawing of maxillary teeth with esthetic designs in relation to the four temperaments: (a) strong, (b) 
dynamic, (c) sensitive, and (d) peaceful.

http://dx.doi.org/10.26717/BJSTR.2020.31.005099
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Digital Image Editing and Planning

Digital image editing can be performed in various ways 
according to the requirements of the smile designer and with 
various software packages (both freeware and for purchase) easily 
obtained from the Web. Their main use includes generic image 
and photograph editing for both amateur and professional graphic 
designers. Some of the packages available have been developed by 

dentists. An important contribution to these packages is offered 
by some authors, who through the use of Keynote (a presentation 
application developed by Apple for Mac OS X and iOS) have made 
smile design easier with results that provide a schematized dental 
design with real outlines. In addition to Digital Dental Design 
(Figure 22), DSD offers important processing functions: the import, 
conversion and editing of dental shapes and types of dentition in 
the form of real images [5].

Figure 22: Digital Dental Design, outlines.

Figure 23: Digital smile design protocol.

http://dx.doi.org/10.26717/BJSTR.2020.31.005099
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DSD can be used to increase professional/patient 
communication and to provide greater predictability for the smile’s 
esthetic rehabilitation. Planning through DSD allows an esthetic 
analysis of the assembly—face, smile, periodontal tissue, and teeth—
through the analysis of extra- and intraoral digital photographs, in 
which the reference lines of the face and of the anatomical axes are 
plotted as a guide to establish a proper gingival contour, shape, and 
dental alignment. This provides greater predictability of treatment 
because it allows a final dental outline showing the relationship 
between the preoperative situation and the ideal design, in addition 
to assisting as a guide to diagnostic wax-up and consequently to 
the mock-up [4]. After the facial analysis the dental analysis was 
performed. A rectangle with the actual proportion of maxillary 
teeth and tooth outline were accomplished to analyze the shapes 
and width/length proportions of the pretreatment teeth (Figure 
23) [17,18].

Then a rectangle with the ideal length/width proportion 
was placed over the teeth to compare the actual pretreatment 
proportions with the ideal ones (Figure 23B). Furthermore, 

measurements in the digital photographs were performed and 
transferred to the dental cast to calibrate the digital ruler and guide 
the diagnostic wax-up (Figure 23C-F). The final teeth outline, and 
gingival contour were planned (Figure 23G), and the diagnostic 
wax-up was fabricated using DSD as a guide (Figure 23H) [5].

Result

The DSD is a tool that assists with the diagnostics and allows 
the clinician to better predict treatment outcomes by using analysis 
of the esthetic principles in extra- and intraoral digital photographs 
[4]. Knowledge of smile design, coupled with new and innovative 
dental technologies, allows dentists to diagnose, plan, create, and 
deliver esthetically pleasing new smiles. Simultaneously, digital 
dentistry is enabling dentists to provide what patients demand: 
quick, comfortable, and predictable dental restorations that satisfy 
their esthetic needs [1]. In addition, implementation of a digital 
dentistry tool can improve communication among the patient, 
clinician, and dental laboratories and may become a common 
technique for all esthetic rehabilitations. The DSD is a simple 
technique that does not require specific equipment or software [4].

Figure 24: Analysis of the esthetic principles in extra- and intraoral digital photographs.
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