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INTRODUCTION 
 

Dale Carnegie said, “smile is the only way to win anyone’s 
heart and impress people surround us” (Ackerman
Often, the main reason people seek orthodontic treatment 
improve dental aesthetics. The smile, along with speech, is 
what most visibly displays the results of orthodontic treatment; 
therefore, smile aesthetics becomes a major goal in orthodontic 
treatment. Ideal occlusion should certainly remain the primar
functional goal of orthodontics but the aesthetic outcome is 
critical for patient satisfaction (Kiyak, 2008 and 
Smile analysis (Ackerman, 2002) and digital smile designing 
plays an important role in orthodontic diagnosis and treatment 
planning since few decades. There are vast innovations and 
studies being progressed for improvising the smile. It is a 
multifactorial process which involves study o
soft tissues and overall outcome of the treatment considering 
those factors. As aim of orthodontic treatment itself explains 
how the smile aesthetic is important along with structural 
balance and functional efficacy (Krishnan, 2008 and 
2003). The variables considered in study are Buccal Corridor 
Space, Smile Arc, Occlusal Cant, Smile Symmetry, Maxillary 
Midline to Mandibular Midline.  
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ABSTRACT 

Introduction: Resting tooth-lip relationship virtually leads the clinician to analyse photographs of the 
smiles and test the reproducibility and reliability of posed smile. Aim of the study is to assess smile 
aesthetics using ‘variables of smile’ among pre and post orthodontic subjects and implicating it to the 
orthodontic treatment planning. Methodology: Pre and post-
subjects) were taken with DSLR Camera (Canon 700D) in NHP and assessed using AutoCAD version 
2007. The variables considered in study are Buccal Corridor Space, Smile Arc, Occlusal Cant, Smile 
Symmetry, Maxillary Midline to Mandibular Midline. Results: Paired t
highly significant differences in buccal corridor space which is 0.000 with p < 0.05 and r
smile variables showing 100% positive changes after the treatment in all the compared groups. 
Conclusion: a) buccal corridor space, b) smile arc and have a distinct characteristic change which 
made a maximum impact on aesthetic visualization between all the groups. Maxillary and mandibular 
midlines, occlusal cant are the parameters which show significant changes hence compulsorily should 
be used in pre-orthodontic evaluation. Parameters like, smile symmetry is subject to ethnic and social 

ons hence objective assessment has limitations. 
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Dale Carnegie said, “smile is the only way to win anyone’s 
(Ackerman, 1998). 

Often, the main reason people seek orthodontic treatment is to 
improve dental aesthetics. The smile, along with speech, is 
what most visibly displays the results of orthodontic treatment; 
therefore, smile aesthetics becomes a major goal in orthodontic 
treatment. Ideal occlusion should certainly remain the primary 
functional goal of orthodontics but the aesthetic outcome is 

, 2008 and Sarver, 2000). 
and digital smile designing 

plays an important role in orthodontic diagnosis and treatment 
planning since few decades. There are vast innovations and 
studies being progressed for improvising the smile. It is a 
multifactorial process which involves study of both, patient’s 
soft tissues and overall outcome of the treatment considering 
those factors. As aim of orthodontic treatment itself explains 
how the smile aesthetic is important along with structural 
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Space, Smile Arc, Occlusal Cant, Smile Symmetry, Maxillary 
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An analysis of these components of the smile may lead to a 
better understanding of the composition of an attractive smile 
in pre and post orthodontic subjects.
 

MATERIALS AND METHODS
 
A total of 50 patients were chosen who perfectly fulfilled the 
inclusion and exclusion criteria (Table 1). Patients who met the 
selection criteria were randomly assigned for the study. Ethical 
approval was obtained from the Institutional Ethical 
Committee. Diagnostic Frontal view smi
posed smile were captured in natural head position with the 
lips in a relaxed state before and after orthodontic therapy was 
performed. Age of the patient ranged from 14 to 30 years for 
females and males. Camera used for this study was 
Digital Single Lens Reflex (Fig.1) with lens of 18x55mm 
(Fig.2) in a portrait mode. 
 

Table 1. Inclusion and exclusion criteria

Inclusion criteria 

14-30 years both male and female 
Full compliments of the teeth and 4 or 
less missing posterior teeth 
Without any skeletal deformity of face
Angle’s malocclusion (Class I, II, III)
Teeth without any Ellis fracture 
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lip relationship virtually leads the clinician to analyse photographs of the 
smiles and test the reproducibility and reliability of posed smile. Aim of the study is to assess smile 

hodontic subjects and implicating it to the 
-treatment smile photographs (50 

subjects) were taken with DSLR Camera (Canon 700D) in NHP and assessed using AutoCAD version 
d in study are Buccal Corridor Space, Smile Arc, Occlusal Cant, Smile 

Paired t-test was performed showing 
highly significant differences in buccal corridor space which is 0.000 with p < 0.05 and rest of the 
smile variables showing 100% positive changes after the treatment in all the compared groups. 

a) buccal corridor space, b) smile arc and have a distinct characteristic change which 
ween all the groups. Maxillary and mandibular 

midlines, occlusal cant are the parameters which show significant changes hence compulsorily should 
orthodontic evaluation. Parameters like, smile symmetry is subject to ethnic and social 
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An analysis of these components of the smile may lead to a 
better understanding of the composition of an attractive smile 
in pre and post orthodontic subjects. 

MATERIALS AND METHODS 

chosen who perfectly fulfilled the 
inclusion and exclusion criteria (Table 1). Patients who met the 
selection criteria were randomly assigned for the study. Ethical 
approval was obtained from the Institutional Ethical 

Diagnostic Frontal view smile photographs of a 
posed smile were captured in natural head position with the 
lips in a relaxed state before and after orthodontic therapy was 
performed. Age of the patient ranged from 14 to 30 years for 
females and males. Camera used for this study was 700D 
Digital Single Lens Reflex (Fig.1) with lens of 18x55mm 

nclusion and exclusion criteria 
 

Exclusion criteria 

Skeletal deformity of face 
teeth and 4 or Cleft lip. 

Without any skeletal deformity of face Ellis fracture of teeth. 
Angle’s malocclusion (Class I, II, III) More than four missing teeth. 
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Fig. 1. DSLR 700D CANON
 

 

Fig. 2. LENS 18X55MM 
 

Images were cropped by using 4:3 ratio in landscape mode to 
extract smile images. Ideally, a series of photographs were 
taken before and after the orthodontic treatment to show 
different changes in smile. Everything else should stay the 
same: viewpoint, positioning, lighting, colour, magnification, 
perspective, contrast. Later these photographs were analysed 
and measurements were made utilizing the AutoCAD software 
version 2007. 
 

Smile variables used in this study are mentioned below in 
Table 2 
 

Table 2. The Variables 
 

1 Buccal Corridor Space Fig.3 

2 Smile Arc Fig.4 
3 Maxillary and mandibular midlines. Fig.5
4 Occlusal Cant Fig.6 
5 Smile Symmetry Fig.7 

 

 

Fig. 3. Significant amount of changes in Buccal Corridor space in 
pre and post treatment photographs
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DSLR 700D CANON 

 

Images were cropped by using 4:3 ratio in landscape mode to 
images. Ideally, a series of photographs were 

taken before and after the orthodontic treatment to show 
different changes in smile. Everything else should stay the 
same: viewpoint, positioning, lighting, colour, magnification, 

hese photographs were analysed 
and measurements were made utilizing the AutoCAD software 

Smile variables used in this study are mentioned below in 

and mandibular midlines. Fig.5 

 

Significant amount of changes in Buccal Corridor space in 
pre and post treatment photographs 

 
Fig. 4. Significant amount of changes seen in smile arc variable in 

pre and post treatment photographs

Fig. 5.  Significant amount of changes seen in maxillary and 
mandibular midlines in pre and post treatment photographs

Fig. 6. Significant amount of changes seen in occlusal cant in pre
and post treatment photogra

Fig.7. Significant amount of changes seen in smile symmetry in 
pre and post treatment photographs

Table 3. Paired sample t test

 Mean difference

Buccal corridor space -Right  18.2
Buccal corridor space -Left  18.38

Assessment of smile variables of pre and post orthodontic smile photographs with the aid of autocad software

 

Significant amount of changes seen in smile arc variable in 
and post treatment photographs 

 

 
 

Significant amount of changes seen in maxillary and 
and post treatment photographs 

 

 
 

Significant amount of changes seen in occlusal cant in pre 
and post treatment photographs 

 

 
 

Significant amount of changes seen in smile symmetry in 
pre and post treatment photographs 

 
Paired sample t test 

 

Mean difference t p value 

18.2 8.311 .000* 
18.38 8.570 .000* 
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Statistical analysis 
 

Total number of samples (50) were divided into 19 females 
and 31 males, age ranges from 17-38 years and mean age was 
25.72 years. Paired “t “test was performed for buccal corridor 
space which shown statistically significant differences when 
compared between pre-operative treatment records and post-
operative treatment records. Buccal corridor space shows 
significant value as shown in the above table. Rest other 
variables like smile arc, maxillary and mandibular midlines, 
occlusal cant and smile symmetry are assessed on the basis of 
percentage values gained from pre and post treatment records. 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISCUSSION 
 

Smile mesh programme was the first multimedia software 
developed by J. L. Ackerman1 in 1998 and it was 
commercially available worldwide which analysed 11 
attributes of posed smile with the help of adjustable grids in 

treated and untreated subjects. Similarly, this study also 
determines the changes brought with the orthodontic treatment 
of 5 variables of smile which are buccal corridor space, smile 
arc, occlusal cant, incisor exposure, smile symmetry, midlines 
of the upper and lower jaw with the help of AutoCAD version 
2007 which has a free version available on the official website 
so it is cost effective and time saving software over smile mesh 
program. Roden-Johnson et al. (2005) and Ritter et al. (2006), 
corroborated these findings with reporting that buccal corridor 
does not influence the aesthetic evaluation of smile 
photographs. Unlike these findings and agreeing with Dunn et 
al. (1996), present study also assessed that variations in the  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
buccal corridor widths of subject, significantly affects the 
smile attractiveness which is not dependent or influenced by 
sex of the patient and ultimately these findings are coinciding 
with Moore et al. (2005). Several authors have considered 
smile arc (Flores-Mir, 2004; Pinho et al., 2007; Morley, 2001; 

RESULTS 
 

Table 4. Mean for buccal corridor space on right side is 29.48 and on left side 29.30 which has reduced to 11.28 on right side and 10.92 
on left side and p value is 0.000 for right and left both sides. And P value is showing highly significant results with 0.000 

 

Buccal corridor space Minimum Maximum Mean Std. Deviation 

Pre-operative  Right 6 78 29.48 20.443 
Left  6 84 29.30 21.766 

Post- operative Right 0 70 11.28 13.369 
Left  0 70 10.92 13.909 

 
Table 5. Pre-operative records show 6 samples i.e.12 % were showing consonant smile arc, 9 i.e. 18% were with flat smile arc, 35 i.e. 
70% were showing non-consonant smile arc out of 50 and post-operative samples i.e. 50 out of 50 shows 100% consonant smile arc 

 

Smile arc Frequency Percent 

Pre-operative  Consonant  6 12.0 
flat 9 18.0 
Non-consonant  35 70.0 
Total 50 100.0 

Post-operative  Consonant  50 100.0 

 
Table 6. Out of 50 samples, 39 Maxillary midlines i.e. 78% were non-coinciding and 11 midlines i.e. 22% were coinciding with 

mandibular midline in pre-operative records whereas only 1 midline i.e. 2% was non-coinciding and rest 49 i.e. 98%were coinciding 
with mandibular midline in post-operative treatment records 

 

Maxillary Midline Frequency Percent 

Pre-operative  Coinciding 11 22.0 
Non-coinciding   39 78.0 
Total 50 100.0 

Post-operative  Coinciding  49 98.0 
Non-coinciding   1 2.0 
Total 50 100.0 

 
Table 7. In pre-operative records, out of 50, 40 samples were asymmetric i.e. 80% and 20% was symmetric i.e. 10 samples. After 

orthodontic treatment, it has changed to symmetric smile to 100% 
 

Smile symmetry Frequency Percent 

Pre-operative  Asymmetric  40 80.0 
Symmetric  10 20.0 
Total 50 100.0 

Post-operative  Symmetric  50 100.0 
 

Table 8. There was a noticeable change in occlusal cant in pre-operative and poste-operative records which shows out of 50 samples 35 
i.e. 70% were showing cant and 15 samples i.e. 30% shows no occlusal cant whereas post-operatively there was no cant at all which 

shown 100% 
 

Occlusal cant Frequency Percent 

Pre-operative  Occlusal cant 35 70.0 
No cant 15 30.0 
Total 50 100.0 

Post-operative  No cant 50 100.0 
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Christie, 1977), as an aesthetic enhancement factor of smile 
and flat or else non-consonant smile arc can be modified into 
consonant smile arc in which incisal border follows the border 
of lower lip but according to few authors like Mackey 
(Mackey, 1993), Hulsey (Charles, 1970) and Tjan (Anthony, 
1984) are contradictory to this study which demonstrates that 
there is a high percentage of change in smile arc into flat or 
neutral after orthodontic therapy (Gerardo Castruita Cruz, 
2015).  
 
The results for this present investigation (table no. H) have 
shown that change in smile arc pattern from flat or non-
consonant to consonant which aggravates the facial beauty in 
which 12% subjects were having consonant smile arc and 18% 
were having flat smile before the treatment and after 
orthodontic treatment, it has changed to 100% giving a 
pleasant appearance. Kokich et al. (Kokich, 1999), is 
considered as a pioneer of many researches; digital imaging 
technology was also used by some authors for scientific 
researches and consistent references. Just like buccal corridor 
space, midlines also play a very crucial role on facial beauty 
whereas it is true that midlines are hardly noticed by the lay-
people; 2mm of midline deviation is well accepted and already 
proven in many studies, if not then it should be correction will 
be done by the end of active orthodontic therapy (Andre 
Wilson Machado, 2014).  
 
In a same way, present study also explains about changes in 
different parameters of smile variables before and after 
orthodontic therapy. Waeil Batwa et al. (Waeil Batwa, 2012), 
determined the effect of occlusal plane on smile attractiveness 
in 2012 who explained that occlusal plane changes are directly 
proportional to the attractiveness of the smile which gave a 
similar finding with this study and also used smiling 
photographs of a person to see those changes in occlusal plane. 
This was a widely used method to know the occlusal plane 
differences in the literature. 
 
Dunn (1966) et al and Kowner  in 1996, found that smile with 
symmetry is more attractive. 80% of asymmetrical smile in 
pre-orthodontic subjects which was turned into 100% 
symmetrical after orthodontic treatment which correlates with 
the study of Kowner in 2014. 

 
Conclusion 
 
The variables a) buccal corridor space, b) smile arc have a 
distinct characteristic change which made a maximum impact 
on aesthetic visualization between all the groups. Maxillary 
and mandibular midlines and occlusal cant are the parameters 
which show significant changes hence compulsorily, should be 
used in pre-orthodontic evaluation. Aesthetic parameter like 
smile symmetry is subject to ethnic and social variations hence 
objective assessment has limitations. 
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