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Abstract

We have reached a generation in which digital revolution has changed everything. Digital technology 

creates a positive in�uence to humanity by making our life superior. This is a clinical case report of 

smile reconstruction using esthetic planning with digital impression and the digital smile design. A 52 

year old female patient presented to Department of Prosthodontics for treatment of missing upper 

front teeth. Patient had missing 15, 12,11,21,22. After tooth preparation, a diagnostic wax mockup 

was done but the patient was not satis�ed. So a digital impression and digital smile design was 

planned for the patient. After DSD, a CAD CAM temporary was given to patient, followed by the �nal 

prosthesis. A signi�cant improvement in esthetics and patient acceptance was obtained. The digital 

planning of smile reconstruction proved to be an excellent tool in esthetic rehabilitation and patient 

acceptance.
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Digital Smile Design (DSD) is a multi-purpose 
intangible tool that can support diagnostic 
vision, advance communication, and enhance 
predictableness throughout treatment. DSD 
allows for suspicious analysis of the patient’s 
facial and dental features along with any pre-
carious factors that may have been ignored 
during clinical, photographic, or diagnostic 
cast-based evaluation procedures. Drawing 
reference lines over extra-and intraoral digital 
photographs improves diagnostic visualiza-
tion and help the restorative team evaluate 
the restrictions and risk factors of a given 

1case.  DSD sketches can be performed in  soft-
ware such as 3 Shape , Keynote (iWork, Apple, 
Cupertino, California, USA), Microsoft 
PowerPoint (Microsoft Office, Microsoft, 
Redmond, Washington, USA) etc. 

e introduction of intraoral scanners (IOSs) 
has led to a change in implant dentistry. 
Although the �rst IOSs became commercially 
available two decades ago, their acceptance in 
recent years has grown intensely, which 
results from an increase in accuracy and 

2productivity . Digital impressions can 
3improve patient acceptance , reduce possible 

distortion of impression materials and master 

INTRODUCTION 4casts,  reduce chairside time, and provide a 3D 
image of the preparation.

CASE REPORT
A 52 year old female patient presented to 
Department of Prosthodontics for treatment 
of missing upper front teeth. (Fig no:1and Fig 
no:2). Past medical and dental history and 
pre-operative photographs were taken. 
Patient’s medical history was non contribu-
tory. On intraoral examination patient had 
missing 15,12,11,21,22. Patient also had spac-
ing and proclination of lower anterior teeth. 
Canine guided occlusion and Class 1 molar 
relation was present. Prior to tooth prepara-
tion, shade selection was done with a 3D mas-
ter shade guide(Fig no:3). According to 
Schillingberg, if all maxillary incisors are miss-
ing, the abutments should be canines and �rst 
premolars. is is to counteract the lever arm 
created by the curve of the anterior segment 

Figure 1:Pre-operative photograph

 Figure 2: Intra oral photograph

Figure 3: Shade selection done prior to
teeth preparation.

Figure 4: According to Schillingberg, 
f all maxillary incisors are missing, 
the abutments should be canines and
 �rst premolars.
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of the arch, double abutments are often used 
with full coverage retainers to assure maxi-
mum retention. If the anterior curvature is 
slight and/or the canines are exceptionally 
large, the premolars may be omitted as abut-
ments.(Fig no:4).

Teeth preparations were done on 14,13,23,24, 
and a wax mockup were done with inlay wax. 
(Fig no 5a,5b& 6). e patient was not satis-
�ed with the wax mockup because of the col-
our of inlay wax and also due to her high 
esthetic expectation. So we decided to do digi-
tal smile design for the patient.

For optimum outcome of DSD, we �rst took 
digital impression using 3SHAPE intraoral 
scanner. (Fig no:7a,7b,7c & 7d).e images 
were then in steriolithographic format (STL). 
ese images are transferred to a digital smile 
designing software (3 SHAPE) and converted 

 Figure 5a & b: Teeth preparations were done on 14,13,23,24.

Figure 6: A wax mockup were done with 
inlay wax.  

Figure 7a,b,c & d: Images obtained using intraoral scanner
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to Digital Imaging and Communications in 
Medicine format (DICOM format).(Fig no:8) 
All basic data including number of abutments, 
pontics, selected shade etc were entered in the 
software. 

ree basic photographic views are essential: 
full face with a wide smile and the teeth sepa-
rate, full face at rest, and retracted view of the 
full maxillary arch with teeth apart. A short 
video is also advised in which the patient is 
prompted by the clinician to clarify his or her 
treatment concerns and expectations. 
Simultaneously, the video should capture all 
possible dental and smile positions, including 
45-degree and pro�le views. e photographs 
and videos are downloaded and inserted into 
the smile designing software.

Single Tooth Proportion

e central incisor, as a tooth alone, should 
have a width height proportion within itself. 
e most pleasing width-to-length ratio for 
maxillary central incisors is approximately 
75% to 80% in a pleasant smile. However, it 
has been reported that it can vary between 
66% and 80%. Put another way, a relation of 
10:8 in length: width is reasonable for the 
maxillary central incisors. An 85% width-to-
height ratio will give a square appearance, 
whereas a 65% width-to-height ratio will 
make the teeth appear longer. In a number of 
studies, the mesiodistal diameter of the 
maxillary central incisor was anywhere from 
8.37 to 9.3 mm, and the crown length was in 
the range of 10.4 to 11.2 mm.

In dentistry the term "Golden Proportion" is a 
mathematical theorem concerning the pro-
portions of the dentition. It is considered as 
the only mathematical tool for determining 
dominance and proportion in the arrange-
ment of the maxillary teeth from the frontal 
view. Lombardi was the �rst actually to apply 

5this equation to dentistry  and Levin devel-
oped the principles of visual perception and 

6their application to dental esthetics.

According to this rule, if the width of each 
anterior tooth is approximately 60% of the 
size of its adjacent anterior tooth then it is con-
sidered esthetically pleasing. It follows logi-
cally that if the width of the lateral incisor is 1, 
the central should be 1.618 times wider and 
the canine, 0.618 times narrower.

According to these theories, central incisors 
were given initial length of 10.4 and initial 
width of 8.37 mm. According to golden pro-
portion, length and width of lateral incisors 
and canines are adjusted. Next we considered 
zenith points of the prosthesis. Zenith points 
are the most apical points of the clinical 
crowns; which are the height of contour. eir 
positions are dictated by the root form anat-
omy, cemento enamel junction (CEJ), and the 
osseous crest, where the gingiva is scalloped 
the most. e zenith points are generally 
located just distal to a line drawn vertically 
through the middle of each anterior tooth. 
e lateral incisors are one exception to that 
rule, as their zenith points are placed more 
centrally or on the mid-line of the tooth mar-
gin. (Fig no: 9).

Figure 8: Initial setting of digital smile design software 
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For an esthetic smile, the direction of the ante-
rior teeth and the long axis follow a progres-
sion as the teeth are viewed from the mid-line 

towards the posterior area, creating a harmo-
nious smile framed by the lower lip when the 
maxillary anterior teeth tip medially. e axis 
of the central incisors is usually slightly tilted 
distally towards the apex of the tooth when 
compared to the mid-line and perpendicular 
to the interpupillary line In comparison to cen-
tral incisors, the laterals exhibit a more distal 
inclination towards the apex. e lateral inci-
sors are asymmetric in a pleasing smile and 
can display different axial inclinations. e 
angle, formed between the imaginary axis of 
the central lateral aspect, may be different on 
both sides. 

Next we considered inter dental contact area 
and inter dental contact point. e zone 
where the two teeth are in contact is called the 
interdental contact area. e length of this 
area is not the same between the incisors. e 
longest contact area is between the central 
incisors; the shortest contact is between the 
lateral incisor and the canine, still following a 
pleasing pattern. e points where the 
interdental contact areas end is the inter den-
tal contact point, and the incisal and distal sur-
faces of the teeth begin to converge at the 
incisal edges, are called the interdental con-
tact points. ey move apically as the teeth 
proceed from the central incisors to the poste-
rior area (Fig no:10a& b).

en we correct the inter dental embrasure. 
e interdental embrasure is the smallest and 
sharpest in the central incisors. Continuing 
the observation posteriorly, the embrasures 
become larger and wider. Owing to the asym-
metric positions of the lateral incisors, the 
embrasures may differ between the central 
and lateral incisors and the canines.

According to Lombardi, personality, age and 
gender of the person is re�ected in the shape 
and form of that individuals teeth. e mascu-
line or feminine characteristics have an 

Figure 9: Zenith points are the most apical 
points of the clinical crowns; 
which are the height of contour

Figure 10 a&b: Interdental contact area and inter dental contact point 

Figure 11: e classic chart from 
Lombardi, illustrating the SPA factor
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important effect on the esthetics of a pleasing 
smile. Femininity can be expressed in terms of 
delicacy and softness, whereas masculinity 
can be expressed in terms of vigour and angu-
larity. Frush and Fisher describes femininity 
in the female form as the roundness, smooth-
ness and softness that is typical in a woman. 
Masculinity, on the other hand, according to 
Frush and Fisher, is the “cuboidal, hard, mus-
cular, vigorous appearance, which is typical of 
men”. In the younger patient, the anatomic 

crowns are not fully exposed shortly after the 
eruption of the permanent dentition, and the 
cervical line is well below the gingival tis-

7sue. (Fig no:11). Teeth were then modi�ed 
according to SPA factors. Patient is a female 
with an oval face, so teeth are also given an 
oval outline. Age of patient is amount 52 
years, so incisal edges are made �atter to look 
softer and to avoid appearance of recently 
erupted teeth. blunt cusp tips are given 
inorder to increase feminine character.(Fig 

Figure 12a & b: Digitally designed smile

Figure 13a & b: CAD CAM temporary

211

Vol 2, Issue 2, Jan. - Apr. 2020

Anterior Esthetic Rehablitation - Digital Work�ow



no:12 a &b). After �nal corrections, designed 
pictures are shown to patient. After getting 
patient approval and written consent, we pro-
ceed with a CAD CAM temporary prosthesis. 
(Fig no:13 a & b). 

Patient is allowed to use temporary prosthesis 
for 2 weeks. Again after getting written con-
sent from patient, we proceed to porcelain 
fused to metal bridge as �nal prosthesis.(Fig 
no:14 a ,b,c& d).

DISCUSSION
To obtain esthetically predictable results, it is 
necessary to plan before executing. Higashi et 
al. affirmed that in an aesthetic analysis of 
anterior teeth, there are a lot of information 
to be observed, and these can hardly be 

8recorded during the �rst clinic visit.  
Obtaining photographs at different angles 
can help the professional to analyze calmly 
the aesthetic details in the absence of the 
patient, besides being a very interesting way 
to convey to the patient the information on 
the clinical problems found, as in the case pre-

9sented here.

Digital planning of smile design has many 
advantages. It is easy to make changes accord-

ing to patient’s desires. Since changes can be 
seen immediately in photographs, patient 
acceptance is more. In addition, the DSD pro-
tocol provides a greater predictability of treat-
ment and facilitates the communication 
between the interdisciplinary team members 
and the dental technician. Because the proto-
col allows for the viewing of the relationship 
between the preoperative situation and the 
ideal design, it serves as a guide to conduct the 
diagnostic wax-up more efficiently by focus-
ing on developing anatomical features within 
the parameters provided, such as planes of ref-
erence, facial and dental midlines, recom-
mended incisal edge position, lipdynamics, 
basic tooth arrangement, and the incisal 
plane. e protocol is also an amazing tool for 
communicating with patients, because the 
clinicianis able to clearly illustrate the issues 
and possible solution, thus balancing the 
patients’ expectations as well as increasing 
their understanding of the treatment plan 
and discussions of the prognosis. In addition, 
with the drawings and reference lines, it is pos-
sible to perform comparisons between the 
before and after pictures, which allows for a 
precise reevaluation of the results obtained in 

10,11every phase of treatment.

Figure 14 a, b, c & d: Preoperative and post operative photographs
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CONCLUSION 
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. e patient’s opinion was 
taken into consideration and she approved 
the treatment planning, which made the pro-
cess much more communicative, predictable 
and personalized.
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