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ABSTRACT 
 

 

TO EVALUATE AND COMPARE THE SMILE ATTRACTIVENESS 

PARAMETERS IN PATIENTS TREATED WITH CONVENTIONAL 

BRACKETS AND SELF-LIGATING BRACKETS BEFORE AND 

AFTER ORTHODONTIC TREATMENT- A COMPARATIVE STUDY 

BACKGROUND AND OBJECTIVE: Smile attractiveness is the most important factor in 

facial aesthetics. Different smile parameters has to considered while treating with patients to 

attain a good aesthetics and balance face. So this study aims to evaluate and compare smile 

attractiveness parameters of pre and post treatment in patient treated with conventional 

bracket and Self ligating brackets. 

MATERIALS AND METHODS: Study was conducted using pre-treatment and post- 

treatment photographs of 44 patients who reported to the department of Orthodontics and 

Dentofacial orthopaedics at SDM college of Dental science. Twenty two patients treated with 

conventional brackets and twenty two patients treated with self ligating brackets. Patients 

were asked to give a pleasing, very natural smile. Using a digital camera with a standard built 

in flash, a color standardized frontal view photographs of smile were taken. Photographs 

were cropped in adobe photoshop 7 to view a lower third faced. Then they were transferred to 

a Digimizer image software to assess the parameters. Parameters considered were 

intervermiion distance, interlabial gap, maxillary gingival display, maximum incisor 

exposure, Intercanine width, width of visible teeth, Buccal corridor space, Lower lip to 

incisor. These parameters were evaluated and compared. 

RESULTS: There is no significant changes in pre treatment to post treatment of all 

parameters observed in conventional bracket system. Significant increase was seen in the 



x 
 

intercanine width, width of visible teeth and and decreased buccal corridor space width 

observed in self ligating bracket system. 

CONCLUSION: The conventional and self ligating bracket systems were found similar with 

regard to the interlabial gap, intervermilion distance, maxillary gingival display, maximum 

incisor exposure and lower lip to incisor parameters. 

Significant changes observed in Intercanine width, buccal corridor space and width of visible 

tooth between conventional and self-ligating bracket system. 

KEY WORDS: smile attractiveness parameters, self ligating, conventional brackets 
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INTRODUCTION 
 

 

Human society has always tried to quantify ideals of aesthetics and the development of 

perceptions of attractiveness with a variety of theories about the nature of beauty.1 The 

attractiveness of a smile plays the second most important role in facial aesthetics, after 

the eyes, and remains an important research topic for many orthodontists.2 The presence 

or absence of harmful changes in a person's smile significantly affects how the person 

is understood and evaluated.3 Negative changes can affect personality, intelligence, 

emotional stability, superiority, sexuality, and behavioural intentions of interacting with 

other people. 3 Additionally, smile attractiveness suggests influencing personality 

development and social interaction. 

Parameters related to a beautiful smile have been extensively studied and include the 

maxillary tooth show, the position of incisal edge of the maxillary anterior teeth relative 

to the upper labial line, number of teeth showing in a smile4, golden proportions, tooth 

size, the occlusalspace5 , coordination of personality and smile6, gingival display7 , 

coincidence of facial midline and dental midline8 , the size of buccal corridor9, 

difference between the occlusal plane and horizontal plane10 , tooth colour, gingival 

line, gingival health, lips and dental arch shape11 . 

Kokich et al. evaluated factors affecting smile attractiveness and concluded that ≥ 3mm 

gingival sighting in smiling reduces smile attractivenes.12 According to Suzuki et al. the 

position of the upper lip in an ideal smile would allow visualization of the entire crown 

of the upper incisors and 1mm of gingival exposure.13 

A symmetrical tooth arrangement is suggested as a fundamental part of an attractive 

smile. The position of the center of the tooth and its connection to the midline of the 

face is another important factor affecting the aesthetics of the smile.14 
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Parekh et al. have shown that both orthodontists and laypeople prefer a smile where the 

smile line is parallel to the lower labial line and the buccal corridor size is minimal.15 

Compared to conventional bracket system, the self-ligating system exhibits less friction 

in conjunction with wires that generate low forces, which can result in more arch 

expansion in the posterior region, resulting in a fuller smile and less buccal corridor.16 

Thus, the purpose of the study was to compare the smile attractiveness parameters 

between conventional bracket system and self-ligating bracket system in non extraction 

patients. The null hypothesis was no statistical difference of Smile attractiveness of post 

orthodontic treatment treated with conventional and Self ligating bracket system. 
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AIMS AND OBJECTIVES OF THE STUDY 
 

 

1. To evaluate smile parameters of pre and post orthodontic treatment in patients 

treated with conventional brackets. 

2. To evaluate smile parameters of pre and post orthodontic treatment in patients 

treated with Self ligating brackets. 

3. To compare the Smile parameters of post orthodontic treatment in patients 

treated with Conventional brackets and Self ligating brackets. 
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REVIEW OF LITERATURE 
 

 

The study of literature reveals a variety of opinions regarding different parameters of 

smile attractiveness. 

For the ease of current study, Literature of different parameters of smile attractiveness 

is reviewed. 

1. This study was initiated to try to get some information on two questions: (I) Are 

orthodontic patients' smiles as attractive as those of people with normal occlusion? (2) 

What relationship, if any, between lips and teeth should the orthodontist consider when 

positioning the anterior teeth during orthodontic treatment? Forty subjects, twenty with 

orthodontically treated occlusions and twenty with normal occlusions, were evaluated. 

There were ten male and ten female subjects in each group. Standardized black-and- 

white photographs of their smiles, with the areas around the smile masked, were 

evaluated by a panel of ten men and ten women. No photos of patients' smiles before 

orthodontic therapy were used. Five basic components of every smile were examined: 

(1) the smile line ratio, that is the congruence of the arc of curvature of the upper edge 

of the lower lip and the arc of curvature of the incisal edges of the upper front teeth; (2) 

the symmetry ratio of the smile, regardless of whether the lips on either side of the smile 

midline were symmetrical to each other or not; (3) the buccal corridor ratio, the ratio of 

the width between the canines to the width of the smile; (4) the height of the upper lip, 

determined by the ratio of the upper lip to the gumline of the upper central incisor; and 

(5) the curvature of the upper lip, whether or not the corners of the smile were above, 

equal to, or below the midline of the upper lip. The following observations were made: 

1. Orthodontically treated subjects had significantly worse laughter scores than subjects 

with normal occlusion. 2. The smile line ratio appeared to be important for an attractive 
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smile, and the most attractive smile showed a smile line ratio of 1.00 to 1.25, or near- 

perfect harmony between the curvature areas of the incisal edges of the upper incisors 

and the maxillary border of the lower lip. 3. Smile symmetry ratio was found to be 

important for a good smile in this study, as no asymmetric smiles had high smile scores. 

4. The buccal corridor ratio seemed irrelevant for an attractive smile. 5. The height of 

the upper lip to the upper central incisor affected smile ratings, with the most attractive 

smile having the upper lip at the level of the gum line of the upper central incisor. 6. In 

the subjects studied, curvature of the upper lip was most desirable when the corners of 

the smile were above the midline of the upper lip. However, those smiles in which the 

corners of the smile were below the midline of the upper lip were attractive if they had 

the most desirable relationships between each of the other components.17 

2. A survey of the characteristics of an open smile was conducted with 454 full-face 

photographs of randomly selected dental and dental hygiene students. Findings show 

that an average smile exhibits approximately the full length of the maxillary anterior 

teeth, has the incisal curve of the teeth parallel to the inner curvature of the lower lip, 

has the incisal curve of the maxillary anterior teeth touching slightly or missing slightly 

the lower lip, and displays the six upper anterior teeth and premolars. Consideration of 

the characteristics may be useful in improving the esthetics of restorations.18 

3. A comparative study was conducted to investigate the nature of the gingival smile 

line, a specific dentolabial configuration characterized by exposure of the maxillary 

anterior gingiva during a full smile. For a GSL sample (n=27) and a reference sample 

(n=88), both composed of North American white orthodontic patients with a mean age 

of 14.4 years, five soft tissue, three dental and three skeletal variables were selected to 

be measured and reported years. Results showed that the ability to project a gingival 

smile was associated with: maxillary anterior vertical excess and the muscular ability 
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to raise the upper lip significantly higher than average when smiling. Other variables 

significantly associated with GSL were greater overjet, greater interlabial space at rest, 

and greater overbite. Factors that did not appear to be associated with the GSL 

phenomenon were upper lip length, clinical crown height of the incisors, mandibular 

plane angle, and palatal plane angle.19 

4. In this study, they used a method to digitally measure the smile characteristics of 

orthodontic patients. In particular, the posed smile is measured. By definition, the pose 

smile is voluntary and not triggered by an emotion. It can be a learned greeting or a 

signal of appeasement and maintained. The posed smile is reliably repeatable. The smile 

measurement multimedia computer program we developed was based on studies of the 

usefulness of the smile photo and the assessment of the lip-tooth characteristics of the 

posed smile in treated and untreated patients. On the computer screen, a grid, or smile 

mesh, uses horizontal and vertical lines to measure eleven attributes of a smile. Not all 

patients who have received good orthodontic treatment and who have exemplary plaster 

casts show the desired anterior teeth when smiling. They suggested that the 

photographic analysis of a candid smile might be a standard orthodontic record.20 

5. This article provides an overview of recent research on smile aesthetics, covering 

smile attractiveness, the effect of aging on smiling, oral health and smiling, personality 

and smiling, and smiling exercises The subjects were Koreans with normal occlusion. 

Photographs of a full smile were taken and the esthetic quality of the subjects' smiles 

was assessed. Smile scores were compared with oral condition, personality, 

performance of smile exercises, and elements of the smile such as smile. B. the position 

of the lips in a smile correlated. The subjects' personality was assessed using a sixteen- 

item personality factor questionnaire. Gibson's smile exercises were used to study the 

effect of smile exercises. An attractive smile showed the full shape of the maxillary 
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anterior teeth between the upper and lower lip, the upper lip was curved up or straight, 

the maxillary anterior tooth line was parallel to the lower lip, and the teeth were 

displayed to the first molar. Maxillary incisal exposure gradually decreased with age, 

accompanied by a gradual increase in mandibular incisal exposure. Personality traits 

such as warmth, calmness, extroversion, and low anxiety were closely associated with 

an attractive smile. Smile exercises were an effective means of improving the aesthetic 

level of the smile when patients exercised continuously. They concluded that an 

attractive smile is important for aesthetic treatment. Lip position, mouth texture, 

personality traits, and smile practice all affect smile aesthetics.21 

6. In this study, they considered dental impressions from 30 patients treated with 

extraction and 30 patents without extraction of four first premolars were rand0mly 

selected to determine changes in dental arch width as a result of treatment. The arch 

widths were measured from the cusp tips of the canines, premolars and molars. Post- 

treatment arch widths were also measured midline at a constant arch depth from the 

most labial surfaces of the incisors. Standardized frontal photos of the face taken while 

smiling by 12 subjects treated with extraction and 12 subjects not treated with extraction 

were evaluated. 50 amateurs assessed the aesthetics of the smile. The width between the 

canines increased by less than 1 mm in both groups and there was no difference between 

the two groups. The interpremolar and intermolar distances in both arches decreased 

significantly from 0.53 to 0.95 mm in the extracted specimen, while the interpremolar 

and intermolar widths increased significantly from 0.81 to 2.10 mm in the unextracted 

sample. When the arch widths of b0th groups were measured from the most labial 

surfaces of the teeth at a c0nstant depth, the average arch width of both arches in the 

extraction sample was significantly wider (1.8 mm wider in the mandible and 1.7 mm 

wider in the maxilla. The mean esthetic score and the number of teeth revealed during 
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a smile did not differ between the groups. The results show that while the arch depth 

remains constant, the arch width does not decrease due to the extraction treatment and 

the smile esthetics are the same in both patient groups.22 

7. The purpose of this study is to assess the aesthetic value of "buccal corridors" on 

smile attractiveness as judged by dentists and laypersons. In order to evaluate the 

aesthetic impact of the "buccal corridors", a pleasant smile (frontal view) was scanned 

(Scanner HP 5490C, 1200 x 1200 dpi) and modified (Adobe Photoshop 5.0) by a 

professional computer technician. Three pictures have been produced, one with minimal 

corridors (no 1), another with evident corridors (no 2), and a third one with moderate 

corridors (no 3). During a survey 1275 laypersons (413 M, 862 F; 14 to 77 years) and 

646 dentists (361 M, 285 F; from 25 to 80 years) were asked to indicate the most 

pleasant and the most unpleasant smile and to fill in a short questionnaire; the data have 

been statistically evaluated through an ANOVA test. Among the laypersons: 838 

(65.72%) chose the first smile; 91 (7.13%) the second one; whereas 346 (27.13%) the 

third one. The differences are statistically significant (p .05); no statistical differences 

were found by analyzing the gender and the age of the groups. Among the dentists: 481 

(74.46%) preferred the first smile; 44 (6.81%) the second one; whereas 121 (18.73%) 

the third one, the differences are statistically significant (p .05), no statistical differences 

were found by analyzing the gender and the age of the groups. Furthermore, no 

statistical differences were discovered when the two groups were compared. As a result, 

a full, broad smile with few "buccal corridors" appears to please both dentists and 

laypeople, and age and gender were unimportant. 23 

8. This study was conducted to evaluate changes in attractiveness on the basis of 

computerized variations of smile arcs and buccal corridors for male and female smiles 

judged by orthodontists and laypersons. Using a visual analog scale in a Web-based 
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survey, orthodontists and laypersons rated the attractiveness of nine digitally altered 

smile arc and buccal corridor variations of male and female smiles. The variations were 

accomplished in a clinically relevant manner and based on standards set by experienced 

orthodontists in a pilot web-based survey. The results indicate that both laypersons and 

orthodontists prefer smiles in which the smile arc parallels the lower lip and buccal 

corridors are minimal. Significantly lower attractiveness ratings were found for smiles 

with flat smile arcs and excessive buccal corridors. Flattening of the smile arc 

overwhelms the deleterious effects of excessive buccal corridors on attractiveness 

ratings. They concluded that care should be taken not to produce an excessively flat 

smile arc during orthodontic treatment.24 

9. This study was to broaden the understanding of how various skeletal, dental, and soft- 

tissue relationships are related to the esthetics of the smile in patients with 

malocclusions before orthodontic treatment. Images of the posed smile were captured 

from digital video clips of 60 growing patients (33 girls, 27 boys) seeking orthodontic 

treatment; they were judged by panels of laypersons and orthodontists. Discriminant 

analysis identified determinants of the "pleasing smile" from the results of a visual 

analog scale. Quantitative measurements of the soft and hard tissues were made by 

using the smile images, cephalometric radiographs, and study models. The esthetics of 

the smile were correlated with specific skeletal, dental, and soft-tissue structures in the 

anteroposterior, vertical, and transverse dimensions (Pearson test on non-topographic 

correlations). The esthetic smile judgments of orthodontists agreed with those of 

laypersons (r >0.93). The vertical thicknesses of the lips were the most significant 

component of a pleasant smile, for both the orthodontists (upper lip) and laypersons 

(lower lip) (discriminant power: 75%). The vertical thickness of the upper lip had a 

significant positive correlation with the position of the maxillary incisor. They 
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concluded that vertical lip thickness proved to be the most influential variable in smile 

esthetics. The significant relationship of incisor protrusion with the vertical thickness 

of the vermilion border of the upper lip must be considered when planning orthodontic 

treatment.25 

10. This study to evaluate attractiveness of a smile subjected to computerized variations 

as perceived by orthodontic residents, operative dentistry residents, art students, and 

laypeople. Frontal facial photographs of 1 male and 1 female subject were altered using 

Adobe Photoshop 8.0. The judges who evaluated these 46 images (23 of each subject) 

comprised 4 groups: orthodontic residents, operative dentistry residents, art students, 

and laypeople. A 5-point visual analog grading scale on the data-collection form was 

used to rate images. Descriptive statistics and Kruskal-Wallis test were used to analyze 

data..A medium-broad to broad smile, full incisor display with 2 mm of gingival 

exposure, and a consonant smile arc were preferred in the female subject, while a broad 

smile, full incisor display, and a flat smile arc were preferred in the male subject. 

Variation in incisor angulation was better received than midline deviation. They 

concluded that although smile therapy is still in its infancy, society has already placed 

a great demand on dentists to evaluate and treat smiles. Our responsibility as 

orthodontists is to face this new challenge and acquire the skills to identify various smile 

patterns so as to better rehabilitate our patients' smiles.26 

11. The aim of this study was to evaluate the influence of the amount of gingival display 

on smile aesthetics as assessed by Japanese orthodontists and dental students. A 

coloured photograph of a smiling female, displaying the first molar to first molar, whose 

upper lip was tangent to the upper gingival margin of the upper central incisors (zero 

point), was constructed from different subjects. Gingival displays were modified by 

moving the teeth within the lip frame in 1 mm increments, from -5 to 5. Using a visual 
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analogue scale (VAS), 31 Japanese orthodontists and 55 Japanese dental students rated 

the attractiveness of the 11 smiles with altered gingival display. There was no 

significant difference when judging the effects of the gingival display on the smile 

attractiveness between the male and the female raters for both the orthodontists and 

dental students. Kruskal-Wallis tests revealed significant differences in the median 

aesthetic scores for both the orthodontists and dental students. For the orthodontists, the 

median aesthetic score increased gradually from -5 to 0 mm and then decreased from 0 

to 5 mm. In particular, it decreased to become clinically significant (15 per cent VAS 

difference) from 0 to 3 mm. For the dental students, the median aesthetic score increased 

gradually from -5 to -2 mm and then decreased from -2 to 5 mm. The dental students 

were less tolerant of a more 'gummy' smile than the orthodontists.27 

12. This study was to observe whether the size of buccal corridors has an impact on 

smile attractiveness evaluated by lay people, dental students, and art students. Colored 

post-treatment photograph with posed smiles of two subjects (one male, one female) 

were selected. The maxillary posterior dentitions were digitally altered to produce 

different buccal corridor sizes: narrow (28% buccal corridor), medium-narrow (22% 

buccal corridor), medium-broad (10% buccal corridor), and broad (2% buccal corridor). 

The 5 images of each subject were paired into 11 possible combinations and presented 

to three group: art students, dental students, and lay people, who compared the two 

images in each pair of smile attractiveness. The statistical test used were Wilcoxon 

signed rank and Mann-Whitney test. Minimal and excessive buccal corridors were the 

least attractive when judged by three groups. All groups preferred smaller buccal 

corridors for the male subject and larger buccal corridors for the female subject. No 

significant judging differences were found between male and female judges from 

among art and dental students.They concluded that minimal or excessive buccal 
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corridor should be included in the problem list during orthodontic diagnosis and 

treatment planning.28 

13. The aim of this study was to evaluate the influence of the amount of gingival display 

on smile esthetics. Two extraoral photographs were used: One of the close-up smile and 

one frontal view of the smiling face of four individuals (one Caucasian and one Afro- 

Brazilian man, and one Caucasian and one Afro-Brazilian woman). The photographs 

were manipulated in a computer and five images were created for each original 

photograph with different degrees of gingival display: 0 mm, 1 mm, 3 mm, 5 mm and 

7 mm. Then the images were evaluated by 60 individuals who assigned a score from 

zero to ten to each image on a visual analogue scale. They concluded that statistical 

analysis and results showed that levels of gingival display equivalent to 0 mm and 1 

mm received the highest mean scores, i.e., 6.6 and 6.2, respectively, and showed no 

statistical difference between them (p>0.05). Gingival displays of 3 mm, 5 mm and 7 

mm received lower, decreasing scores of 5.0, 3.5 and 2.9, respectively, without any 

statistical difference between levels 5 mm and 7 mm (p>0.05). Furthermore, the use of 

close-up photographs of the smile or frontal view photographs of the smiling face 

showed no statistical difference.29 

14. To test the hypotheses that the Damon system will maintain intercanine, 

interpremolar, and intermolar widths. To test subsequent hypotheses that the Damon 

system will not produce a significant difference in maxillary and mandibular incisor 

position/angulation when compared with control groups treated with conventional fixed 

orthodontic appliances for similar malocclusion. Subjects treated with the Damon 

system (N = 27) were compared with subjects treated with a conventionally ligated 

edgewise bracket system (N = 16). Subjects' pretreatment and posttreatment lateral 

cephalometric radiographs and dental models were scanned, measured, and compared 
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to see whether significant differences exist between time points and between the two 

groups. Results did not support the claimed lip bumper effect of the Damon system and 

showed similar patterns of crowding alleviation, including transverse expansion and 

incisor advancement, in both groups, regardless of the bracket system used. They 

concluded that Maxillary and mandibular intercanine, interpremolar, and intermolar 

widths increased significantly after treatment with the Damon system. The mandibular 

incisors were significantly advanced and proclined after treatment with the Damon 

system, contradicting the lip bumper theory of Damon. Post treatment incisor 

inclinations did not differ significantly between the Damon group and the control group. 

Patients treated with the Damon system completed treatment on average 2 months faster 

than patients treated with a conventionally ligated standard edgewise bracket system.30 

15. To determine if there are significant clinical differences between self-ligating 

brackets (SLB) and conventional brackets (CB) during orthodontic treatment, as 

perceived by orthodontists. A survey was developed and distributed to evaluate how 

SLB compare to CB in terms of orthodontists' perceptions . SLB were preferred during 

the initial stage of treatment based on the shorter adjustment appointments and faster 

initial treatment progress they provided (P < .0001). On the other hand, practitioners 

preferred CB during the finishing and detailing stages of treatment . CB were also 

preferred over SLB because they were cheaper and resulted in fewer emergency 

appointments. They concluded that the orthodontists' preference was significantly 

influenced by (1) the proportion of patients treated with SLB (2) the number of cases it 

took them to become accustomed to SLB and (3) the average appointment intervals 

associated with SLB.31 

16. The purpose of this study was to compare the dimensional and pitch changes of the 

maxillary arch during alignment with traditional brackets and self-ligation. 96 patients 
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aged 16 years and older were included in this multicenter, parallel, randomized study 

with 3 groups. The main outcome parameters were changes in maxillary intercanine, 

interpremolar and intermolar dimensions, and changes in molar and incisor inclination. 

Patients were randomized into 3 equal groups in permuted blocks of 12 subjects, with 

allocations concealed in opaque sealed envelope. Each participant was aligned with a 

standard Damon Q wire sequence (Ormco, Orange, California) for a minimum of 34 

weeks. Blinding of physicians and patients was not possible. Data was analyzed on a 

log basis as tracking losses were minimal. Complete data were obtained from 87 

subjects. Bracket type had no significant impact on any of the transverse dimensional 

changes. No difference in molar inclination was found between passive self-ligation and 

conventional brackets or active self-ligation. Similarly, the incisor pitch changes in the 

Damon Q could not be distinguished from those that developed in either the 

conventional system or the In-Ovation C. No damage was found. They concluded that 

no difference in arch dimensions or changes in pitch during alignment should be 

expected between conventional brackets and either active or passive self-ligation.32 

17. The aim of this study was to evaluate the influence of the vertical positions of 

anterior teeth on smile esthetics as assessed by Japanese and Korean orthodontists and 

orthodontic patients. A standard composite smile was constructed from various intraoral 

and extraoral photographs of women. The vertical positions of the anterior teeth were 

digitally modified in 1mm increments, from 5mm of upper lip coverage of the incisors 

to 5mm of gingival exposure. Using a visual analogue scale, 41 Japanese orthodontists 

and 96 Japanese orthodontists, 25 Korean orthodontists and 72 Korean orthodontists 

rated the attractiveness of 11 smiles with altered gingival appearance. Overall, the 

Japanese and Korean raters assigned similar aesthetic ratings to their respective groups. 

The male orthodontic patients gave higher scores to smiling with upper lip coverage 
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than their corresponding female patients in both countries. The patients assigned the 

smile from 2 mm upper lip coverage of the teeth to 0 mm gingival exposure in both 

countries clinically significantly higher values to the vertical positions of the anterior 

teeth, while the male orthodontic patients showed an upper lip coverage of the anterior 

teeth more tolerantly than the orthodontists and the female patients.33 

18. A study was designed to evaluate the impact that the buccal corridor might have on 

the attractiveness of the frontal face of subjects who had received orthodontic treatment 

with or without extraction of 4 premolars. The sample consisted of full-face frontal 

smiling photos after treatment of 30 extracted premolars and 27 non-extracted patients, 

who were evaluated by 20 orthodontists, 20 dentists and 20 lay persons using a visual 

analogue scale. Ratings were analyzed by rater group, rater gender, and number of years 

in practice to allow orthodontists and dentists to look for statistically significant 

differences in ratings based on treatment groups, subject gender, and buccal corridor 

widths and areas. There were no significant differences in the assessment of study 

participants by men and women. The number of years of practice had no influence on 

the orthodontist's rating, but it did influence the dentist's ratingFemale subjects were 

consistently rated as significantly more attractive than male subjects. There was no 

difference in the ratings for the subject groups with and without extraction. The widths 

and areas of the buccal corridors did not affect ratings of frontal facial attractiveness. 

They concluded that when treatment was performed with thorough diagnosis and 

careful planning, neither the choice of extraction or non-extraction treatment nor the 

resulting widths or areas of the buccal corridors appeared to affect the subject's frontal 

facial attractiveness.34 

19. The aim of this study was to compare smile attractiveness between one, three and 

four premolar extraction protocols in patients with class II, subdivision 1 malocclusions 
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and to compare the aesthetic impact of buccal and posterior corridor width on smile 

attractiveness analyze. The sample consisted of posed smile photos of 66 subjects who 

were divided into three groups according to the treatment extraction protocol. Group 1 

was treated with one maxillary premolar extraction, which included 23 subjects, group 

2 was treated with four premolar extractions, which included 23 subjects, and 20 

patients in group 3 were treated with three premolar extractions. The buccal and 

posterior corridor width of each photo was measured relative to the smile width. To rate 

the fake smile photos, panels of 70 orthodontists and 46 laypersons used a 10-point 

scale. There were no significant differences in smile attractiveness scores between the 

three groups and between orthodontists and laypersons. Also, the width of the buccal 

and posterior corridors did not differ between the groups and did not affect the esthetic 

scores. It was concluded that smile attractiveness is similar in the treatment protocols 

for extraction of one, three, and four premolars and that the width of the buccal and 

posterior corridors does not affect smile attractiveness in these groups.35 

20. The aim of this study is to evaluate and compare the influence of the posterior 

gummy smile on the perception of smile aesthetics by orthodontists, general dentists 

and laypersons. A frontal photo of a smile with normal gingival exposure was selected 

and digitally manipulated using Adobe Photoshop C3 to create three additional images 

with posterior gingival exposure of 4, 6 and 8 mm. These four images were evaluated 

by the three rating groups: orthodontists (n=40), general dentists (n=40), and laypersons 

(n=40). Both orthodontists and dentists had at least ten years of professional experience 

and lay people were between 40 and 50 years old. The ratio of males to females in each 

group was 20:20. The evaluators rated the smile aesthetics of each image with a score: 

1=acceptable, 2=moderately acceptable, 3=unacceptable. Each reviewer then ranked 

the four images in order of aesthetic preference. No significant differences (p>0.05) 
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were found between the three rater groups for the photo without posterior gummy smile. 

Perceptions of smile aesthetics for the 4mm posterior rubbery smile (median for 

orthodontist = 2, general dentist = 1, layperson = 1), the 6mm (median for orthodontist 

= 2, general dentist = 1, layperson = 1) and the 8mm ( median for orthodontists = 3, 

general dentists = 2, lay = 2) differed significantly between orthodontists and the other 

two raters (p < 0.0017). The three review panels consistently ranked the image with the 

6mm rubber exposure first in order of aesthetic preference. They concluded that the 

posterior gummy smile negatively affects perceptions of smile aesthetics in 

orthodontists than in the other groups.36 

21. Evaluation of two different treatment systems with respect to incisor position, 

transverse dimensional changes of the maxillary arch, changes in maxillary molar 

inclination, clinical periodontal parameters and pain intensity in patients with class I 

malocclusion. 17 patients (average age 14.5 years) underwent orthodontic treatment 

after expansion of the maxillary arch with a quad-helix appliance with the upright 

bracket systems prescribed by Roth, 16 patients (average age 14.8 years) with the 

Damon 3MX bracket system. Lateral cephalometric and posteroanterior radiographs 

and dental impressions were taken of each subject at baseline and after detachmentIn 

addition, the periodontal index and pain scores were recorded. The cephalometric data 

showed that with both treatment systems, the overjet value decreased and the upper and 

lower incisors proclined. Posteroanterior measurements showed a greater increase in 

slope of the upper molars in the Damon group. A significant increase in maxillary 

intercanine, interpremolar and intermolar width was demonstrated in both systems. The 

changes in periodontal index and pain score between the different observation periods 

were the same. They concluded that the conventional and Damon systems were found 

to be similar in terms of incisor position, changes in transverse dimensions in the 
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maxillary arch, clinical periodontal parameters, and pain intensity. The only significant 

difference was that the Damon system bulged the upper molars more buccally than the 

conventional group.37 

22. This study was designed to evaluate the effect of Damon self-ligating and 

conventional bracket systems on buccal corridor widths and areas. A retrospective 

sample of consecutively treated patients using either conventional (CG, n = 45) or self- 

ligating Damon brackets (SLB, n = 39) was analyzed for differences in the widths and 

areas of the buccal corridors both within and between the determine groups. Frontal 

photos before and after treatment were transferred to Photoshop CC, standardized using 

intercantal width, and linear and area measurements were made using tools in 

Photoshop CC. The ratios were then calculated for statistical analysis. Relationships 

between arch widths and buccal corridors were also examined. There were no 

significant differences in widths between the canines or the intermolars after treatment 

either within or between the CG and SL groups. There were no significant differences 

in the width or area measurement of the buccal corridor either within or between the 

CG and SLB groups. There were strong correlations with the width between the canines 

and the corresponding measurements of the width of the laugh in the buccal corridor. 

There was an inverse correlation with the area of the buccal corridor in relation to the 

canine and total smile width. They concluded that patients treated with either a 

conventional bracket system or the Damon system saw an increase in arch width after 

treatment. It is very unlikely that there would be a significant difference in the width or 

area of the buccal corridor in patients treated with the Damon self-ligating system or a 

conventional bracket system.38 

23. This study was conducted to evaluate the attractiveness of Persian women's smiles 

after orthodontic treatment. In this descriptive-analytical study, front view photographs 



19  

of posed smiles were taken from 100 Persian women 3 months after the completion of 

their orthodontic treatment. A total of 153 laypersons over the age of 15 were asked to 

rate each smile for attractiveness using a visual analogue scale (1-10). Next, 25 photos 

with the lowest score (Group A) and 25 photos with the highest score (Group B) were 

selected and evaluated by 3 orthodontists for parameters related to an attractive smile. 

Data were analyzed using SPSS version 18. They observed that the mid-buccal corridor 

space in group A was significantly larger than that in group B. The correlation of lip 

line and study group was significant such that 60% of the patients in group B had a 

moderate lip line. The difference in other parameters was not significant between the 

two groups. They concluded that buccal corridor space and lip line are important factors 

influencing the attractiveness of Persian women's smiles. According to laypeople, 

smaller mouth space and a moderate lip line result in a more attractive smile.39 

24. This study was conducted to compare the attractiveness of the smile after treatment 

without extraction with self-ligation and rapid maxillary expansion, to compare it to 

treatment of a control group with conventional fixed appliances, and to examine the 

impact of buccal and posterior corridor areas on smile esthetics to rate. The sample 

consisted of frontal smile photos of patients treated with self-ligating and conventional 

appliances with and without RME. They were divided into groups treated with the 

Damon self-ligating system (n=20 treated with RME and conventional fixed appliances 

(22) and treated with conventional fixed appliances only (20). The buccal and posterior 

corridor areas of each photo were delineated in Photoshop CS3 and measured in 

AutoCAD in relation to the entire smile area. One- and two-way ANOVA were used 

for intergroup comparisons, and correlations were examined using Pearson's correlation 

coefficient. They concluded that there were no significant differences between the 

groups in smile attractiveness and buccal and posterior corridor areas. There was no 
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significant correlation between corridor areas and smile attractiveness. Smile 

attractiveness and areas of the buccal and posterior corridors were similar in the groups 

treated with self-ligating and conventional appliances with and without rapid maxillary 

expansion.40 
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MATERIALS AND METHODS 
 

 

Source of data: 

 
Pre and post-treatment photographs of patients reported to the Department of 

orthodontics and Dentofacial orthopaedics at SDM college of Dental Science requiring 

orthodontic treatment were used for obtaining data for the study. 

Method of collection of data: 

 
Groups 

 
Total sample size - 44 patients 

 
Patients treated with conventional brackets- 22 patients 

Patients treated with self ligating brackets - 22 patients 

Age group - 18-35 years of age 

 
Type of study - Comparative study 

The sample selection is based on the following: 

Inclusion criteria 

 
1. Patients with age between 18-35 years, who have undergone treatment with class I 

malocclusion with no skeletal discrepancy. 

2. Patients who undergone orthodontic treatment without extractions. 

 
3. Patient with permanent dentition. 

 
Exclusion criteria: 

 
1. Patients who have undergone treatment of class II or Class III malocclusion. 
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2. Patients who have undergone treatment of Cleft lip and palate. 

 
3. Patients with facial asymmetries. 

 
4. Patients having mixed dentition 

 
Criteria of photograph: 

 
Forty four frontal smile photographs obtained from 44 subjects (aged 18 to 35) were 

used in this study. Patients position with their head in natural head position at one meter 

distance. All the subjects were photographed with posed natural smile. Photographs 

were taken under natural light condition. Camera was positioned on a stand at the same 

distance for each photograph, so that the line of the central lens to the eye was parallel 

to the horizontal plane and the lens was centered between both eyes. The camera that 

was used for this purpose was a digital Nikon D3500 camera with 18-55 lens, which 

was used in automatic mode (105 mm f/2.8G IF-ED Nikon) with no zooming. 

Methodology: 

 
Frontal Smile colour photographs of pre and post- treatment were obtained of the 44 

individuals who have undergone treatment with Conventional brackets and Self ligating 

brackets. Twenty two subjects from the Conventional group and Twenty two subjects 

from the Self ligating group. Patients were asked to give a pleasing, very natural smile. 

Using a digital camera with a standard built in flash, a color standardized frontal view 

photographs of smile were taken. Photographs were cropped in adobe photoshop 7 (fig 

1) to view a lower third faced. Then they were transferred to a Digimizer image software 

(version 4.6.1.0; Medcalc Software) (fig 2) and each parameter is evaluated in mm in 

both group. 
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The parameters used were: 

 
1. Intervermillion Distance: It refers to the vertical distance between the highest 

point on the outer upper labial line and the lowest point on the outer lower labial 

line.(fig 3, A-B) 

2. Inter labial gap: It is called the smile height, is defined as the vertical distance 

between the inner commissure of the upper lip and the inner commissure of the 

lower lip.( fig 3, C-D) 

3. Buccal Corridor spaceIt is the transverse distance between the buccal surface of 

the most visible maxillary posterior tooth and the internal lip commissure that 

appears as a dark space when smiling.(fig 3,  D-E, J-K) 

4. Intercanine widthIt is the transverse distance between the midpoint of the angle 

of the distal line of the 2 canines, which includes the sum of the widths of the 6 

anteriors. ( fig 3, G-F) 

5. Lower lip to incisor: Lower lip to incisor or upper incisor to lower lip is the 

vertical distance between the lower edge of the upper central incisor and the 

inner lower labial line. 

6. Maximum incisor exposure: It denotes the vertical distance between the lower 

edge of the upper central incisor and the inner upper lip line. ( fig 3, D-H) 

7. Maxillary gingival display: It is the amount of gingiva between the inner upper 

lip line and the incisor ( fig 3, H-I) 

8. Width of visible teeth: It is the transverse distance between the midpoint of the 

angle of the distal line of the rearmost tooth in the maxilla on the right and left 

side. (fig 3, D-J) 
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Sample size Calculation 

 

Standard deviation in the Ist group = 0.11 

Standard deviation in the IInd group = 0.05 

Mean difference between Ist and IInd sample = 0.10=d 

Effect size = 1.25 

Alpha Error(%) = 1 

Power(%)= 90 

sided = 2 

Formula: 

 

 

 
Where, 

 
Zα= Z-value for α level (2.58 at 1% α error or 99% confidence) 

Zβ= Z-value for β level (1.282 at 10% β error or 90% power) 

S= Combined Standard deviation between two groups 

d= Clinically acceptable error 

Assuming the effect size as 1.25, with α error 1%, power of study is 90% 

Sample size in each group of study will be 22. 

Total sample: 44 patients 
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List of statistical tests to be used for data analysis 

 

1. Kolmogorov Smirnov test for normality for continuous data 

 
2. Independent t test or Mann-Whitney U test for comparison between groups 

 
3. Dependent t or Wilcoxon matched pairs test for comparison within groups 

A statistical significance will be set at 5%, level of significance (p<0.05) 
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COLOR PLATE 1 
 

 

 

 

 

 

Fig 1. All samples were cropped to lower one third of face by using Adobe photoshop 

7 
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COLOR PLATE 2 
 

 

 

 

 

 

 

 

Fig 2. All parameters are evaluated from standard-posed frontal smile photographs of 

samples before and after treatment by using digimizer image analysis software ( version 

4.6.1.0; Medcalc software ) 
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COLOR PLATE 3 
 

 

 

 

 

 

 

 

 

Fig 3. Measurements made on each smile and the evaluated parameters. A-B, 

Intervermillion distance; C-D, Interlabial gap; H-D, Maximum incisor exposure; H-I, 

Gingival display; G-F, Intercanine width; D-J, Width of visible teeth; J-K and D-E 

buccal corridor space 
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Intervermillion distance in mm 

 pre post 

1 23.12 23.25 

2 22.67 22.98 

3 25.45 25.46 

4 21.33 21.33 

5 19.67 19.67 

6 21.32 21.33 

7 22.34 22.22 

8 24.86 24.86 

9 22.15 22.15 

10 26.17 26.27 

11 19.28 19.28 

12 24.23 24.28 

13 20.27 20.29 

14 23.56 23.58 

15 24.28 24.28 

16 22.25 22.25 

17 23.65 23.67 

18 25.34 25.43 

19 21.43 21.43 

20 22.76 22.83 

21 24.56 24.58 

22 21.34 21.20 

 

Interlabial gap in mm 

 pre post 

1 14.10 14.10 

2 13.14 13.15 

3 15.13 15.13 

4 11.31 11.31 

5 13.10 13.15 

6 14.73 14.73 

7 9.17 9.19 

8 11.36 11.26 

9 13.49 13.49 

10 12.13 12.34 

11 14.31 14.31 

12 12.56 12.58 

13 10.13 10.13 

14 11.67 11.71 

15 15.13 15.02 

16 14.26 14.45 

17 12.13 12.13 

18 10.48 10.48 

19 12.56 12.52 

20 12.89 12.99 

21 10.34 10.35 

22 9.17 9.17 

 

 
 

Tables of Raw data (master chart) 

RESULTS 

Table 1. Pre and post treatment scores of different parametres in conventional 

bracket system group 

A. Intervermilion distance B. Interlabial gap 
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Buccal corridor space in mm 

 pre post 

1 3.56 3.41 

2 2.14 2.09 

3 1.26 1.26 

4 2.35 2.35 

5 1.98 1.95 

6 1.83 1.83 

7 1.97 1.97 

8 2.08 2.08 

9 2.90 2.83 

10 1.30 1.30 

11 1.74 1.73 

12 1.59 2.59 

13 2.40 2.43 

14 3.10 3.12 

15 2.80 2.72 

16 3.14 3.13 

17 2.40 2.13 

18 4.60 4.60 

19 3.80 3.85 

20 1.10 1.10 

21 0.53 0.46 

22 4.50 4.56 

 

Maxillary gingival display in mm 

 pre post 

1 2.10 2.19 

2 0.00 0.00 

3 0.21 0.21 

4 0.00 0.58 

5 0.00 0.00 

6 0.89 0.89 

7 1.46 1.13 

8 1.34 1.38 

9 0.59 0.59 

10 0.00 0.00 

11 1.89 1.90 

12 2.15 2.15 

13 1.59 1.59 

14 0.00 0.59 

15 0.00 0.05 

16 2.36 2.36 

17 0.89 1.04 

18 1.35 1.40 

19 0.79 0.90 

20 1.89 1.89 

21 0.00 1.79 

22 2.34 2.43 

 

 

C . Buccal corridor space D. Maxillary gingival display 
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Maximum incisor exposure in mm 

 pre post 

1 8.10 8.10 

2 9.13 9.13 

3 8.34 8.93 

4 9.26 9.43 

5 7.76 7.36 

6 7.14 7.14 

7 9.79 9.79 

8 10.25 10.34 

9 8.29 8.29 

10 9.56 9.73 

11 7.67 7.67 

12 8.93 8.90 

13 7.24 7.24 

14 6.69 6.73 

15 7.18 7.18 

16 8.98 8.98 

17 6.97 7.13 

18 8.34 8.34 

19 11.28 11.28 

20 12.13 12.23 

21 13.55 13.55 

22 12.28 12.93 

 

Width of visible teeth in mm 

 pre post 

1 45.23 45.98 

2 44.23 44.23 

3 46.76 47.83 

4 48.23 48.23 

5 47.28 47.28 

6 44.89 45.03 

7 49.26 49.13 

8 43.14 43.16 

9 48.26 48.26 

10 46.26 46.31 

11 48.36 48.36 

12 45.74 45.78 

13 43.28 43.29 

14 47.89 47.93 

15 43.65 43.65 

16 46.18 46.18 

17 48.28 48.59 

18 46.75 46.75 

19 50.17 50.18 

20 47.18 47.18 

21 46.76 46.28 

22 45.68 46.72 

 

E. Maximum incisor exposure F. Width of visible teeth 
 



32  

Intercanine width in mm 

 pre post 

1 38.40 38.40 

2 42.10 42.10 

3 42.00 42.21 

4 39.23 39.23 

5 43.40 42.13 

6 40.20 39.13 

7 39.13 39.13 

8 41.20 41.20 

9 34.10 34.19 

10 37.89 37.92 

11 40.89 40.89 

12 40.12 40.23 

13 36.10 36.10 

14 34.00 33.13 

15 35.12 36.23 

16 38.00 38.00 

17 33.60 33.61 

18 45.10 45.10 

19 42.69 42.97 

20 39.12 39.19 

21 40.29 40.89 

22 38.10 38.19 

 

Lower lip to incisor in mm 

 pre post 

1 1.24 1.29 

2 0.13 0.19 

3 0.00 0.00 

4 0.00 0.21 

5 1.34 1.34 

6 1.29 1.30 

7 2.30 2.39 

8 0.58 0.59 

9 0.73 0.73 

10 1.89 1.89 

11 1.46 1.27 

12 1.03 1.03 

13 0.34 1.21 

14 0.00 0.00 

15 0.29 0.29 

16 1.49 1.93 

17 2.53 2.59 

18 1.96 1.98 

19 0.24 0.24 

20 0.00 0.00 

21 1.48 1.48 

22 2.31 2.35 

 

G. Intercanine width H. Lower lip to incisor 
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Intervermilion width in mm 

 pre post 

1 20.79 20.79 

2 21.26 21.36 

3 19.28 19.28 

4 20.14 20.15 

5 19.25 19.25 

6 22.34 22.89 

7 21.32 21.32 

8 23.43 23.54 

9 19.95 19.95 

10 20.15 20.06 

11 19.29 19.29 

12 26.23 26.24 

13 24.24 24.25 

14 22.34 22.34 

15 25.34 25.46 

16 20.13 20.29 

17 21.34 21.34 

18 22.56 22.98 

19 24.12 23.98 

20 19.25 19.25 

21 24.13 24.14 

22 21.23 21.23 

 

Interlabial gap in mm 

 pre post 

1 14.22 14.22 

2 12.14 12.14 

3 13.54 13.66 

4 12.39 12.45 

5 9.10 9.25 

6 13.21 13.21 

7 12.29 12.32 

8 11.73 11.73 

9 12.86 12.89 

10 9.23 9.23 

11 10.65 10.71 

12 11.23 11.11 

13 10.45 10.45 

14 12.45 12.61 

15 13.30 13.30 

16 12.37 12.40 

17 11.02 10.99 

18 12.34 12.34 

19 10.45 10.46 

20 14.54 14.44 

21 13.01 13.01 

22 12.43 12.57 

 

Table 2: Pre and post treatment scores of different parametres in Self ligating 

system group 

A. Intervermilion distance B. Interlabial gap 
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Buccal corridor space in mm 

 pre post 

1 2.98 3.12 

2 3.12 3.12 

3 3.45 2.13 

4 2.12 0.43 

5 2.53 1.45 

6 0.53 0.12 

7 0.89 0.26 

8 1.89 1.39 

9 4.30 3.30 

10 3.20 2.40 

11 3.33 3.33 

12 4.12 4.12 

13 3.57 2.34 

14 1.26 0.23 

15 1.89 1.89 

16 2.56 2.56 

17 2.67 1.10 

18 2.78 1.42 

19 3.60 2.49 

20 1.89 1.89 

21 2.10 1.86 

22 3.40 2.13 

 

Maxillary gingival display in mm 

 pre post 

1 2.30 2.30 

2 1.23 1.23 

3 2.34 2.39 

4 0.58 0.63 

5 0.89 0.93 

6 2.13 2.13 

7 3.34 3.35 

8 1.34 1.35 

9 0.00 0.00 

10 0.00 0.00 

11 0.00 0.23 

12 1.45 1.34 

13 0.45 0.98 

14 0.38 0.40 

15 2.30 2.43 

16 1.78 1.78 

17 1.60 1.60 

18 2.27 2.28 

19 1.56 1.63 

20 0.56 0.56 

21 1.40 1.89 

22 3.12 2.89 

 

C. Buccal corridor space D. Maxillary gingival display 
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Maximum incisor exposure in mm 

 pre post 

1 7.98 7.99 

2 6.29 6.29 

3 9.13 9.13 

4 8.29 8.29 

5 8.65 8.86 

6 7.29 7.31 

7 8.95 8.95 

8 10.49 10.53 

9 9.10 9.10 

10 6.29 6.29 

11 11.34 11.43 

12 12.67 12.67 

13 9.14 9.15 

14 7.98 7.68 

15 6.78 6.96 

16 9.67 9.67 

17 7.56 7.50 

18 8.13 8.15 

19 6.23 6.23 

20 7.16 7.29 

21 8.96 8.96 

22 7.93 8.01 

 

Width of visible teeth in mm 

 pre post 

1 42.91 42.91 

2 45.23 47.23 

3 46.78 46.98 

4 48.29 48.31 

5 50.14 50.26 

6 43.26 43.26 

7 46.87 46.89 

8 50.27 50.27 

9 49.22 49.22 

10 44.35 46.18 

11 46.89 48.49 

12 43.45 43.45 

13 46.89 48.28 

14 47.66 47.66 

15 42.34 43.56 

16 46.49 46.49 

17 47.85 48.35 

18 44.28 45.29 

19 42.36 42.36 

20 50.26 51.26 

21 45.48 46.24 

22 46.72 47.92 

 

E. Maximum incisor exposure F. Width of visible teeth 
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Intercanine width in mm 

 pre post 

1 39.20 40.13 

2 44.34 43.14 

3 39.10 41.01 

4 43.20 43.23 

5 38.25 39.39 

6 42.10 41.20 

7 41.51 41.51 

8 38.74 40.29 

9 43.24 43.24 

10 38.60 39.16 

11 35.35 36.34 

12 39.26 40.86 

13 41.24 41.98 

14 39.25 39.46 

15 42.31 42.31 

16 41.27 41.27 

17 40.56 41.19 

18 43.14 43.19 

19 41.35 42.36 

20 38.31 39.08 

21 42.10 42.65 

22 43.16 44.01 

 

Lower lip to incisor in mm 

 pre post 

1 1.67 1.67 

2 1.21 1.34 

3 0.45 0.45 

4 0.58 0.59 

5 0.26 0.27 

6 1.24 1.01 

7 0.98 0.98 

8 2.14 2.32 

9 1.30 1.45 

10 1.34 1.39 

11 0.67 0.89 

12 0.00 0.00 

13 1.25 1.56 

14 1.48 1.76 

15 0.56 0.56 

16 1.73 1.63 

17 1.31 1.97 

18 0.52 0.52 

19 1.13 1.23 

20 0.48 0.38 

21 0.61 0.69 

22 1.67 1.67 

 

G. Intercanine width H. Lower lip to incisor 
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Tables of results 

Table 3: Normality of pre treatment, post treatment and their changes scores of various 

parameters in two groups 

Variables Time points Conventional group Selfligating group 

Z-value P-value Z-value P-value 

Intervermilion distance Pre treatment 0.0890 0.2000 0.1650 0.1220 

Post treatment 0.0900 0.2000 0.1710 0.0920 

Difference 0.2880 0.0001* 0.3490 0.0001* 

Interlabial gap Pre treatment 0.0940 0.2000 0.1630 0.1320 

Post treatment 0.0910 0.2000 0.1610 0.1450 

Difference 0.2650 0.0001* 0.2270 0.0040* 

Buccal corridor space Pre treatment 0.1410 0.2000 0.0930 0.2000 

Post treatment 0.1120 0.2000 0.1010 0.2000 

Difference 0.3840 0.0001* 0.1900 0.0370* 

Maxillary gingival display Pre treatment 0.1870 0.0430 0.1190 0.2000 

Post treatment 0.1120 0.2000 0.0870 0.2000 

Difference 0.3600 0.0001* 0.2940 0.0001* 

Maximum incisor exposure Pre treatment 0.1450 0.2000 0.1550 0.1840 

Post treatment 0.1360 0.2000 0.1570 0.1660 

Difference 0.2790 0.0001* 0.3290 0.0001* 

Width of visible teeth Pre treatment 0.0930 0.2000 0.1250 0.2000 

Post treatment 0.0970 0.2000 0.1320 0.2000 

Difference 0.3600 0.0001* 0.2560 0.0010* 

Inter canine width Pre treatment 0.1190 0.2000 0.1520 0.2000 

Post treatment 0.1250 0.2000 0.1020 0.2000 

Difference 0.3860 0.0001* 0.1550 0.1800 

Lower lip to incisor Pre treatment 0.1570 0.1700 0.1500 0.2000 

Post treatment 0.1510 0.2000 0.1160 0.2000 

Difference 0.3480 0.0001* 0.1960 0.0280* 

 
p<0.05 indicates skewed distribution 
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Table 4: Comparison of Conventional group and Self ligating group with mean of pre 

treatment scores of all parameters 

Pre treatment scores of Conventional group Selfligating group t-value p-value 

Mean SD Mean SD 

Intervermillion distance 22.82 1.90 21.73 2.09 1.8043 0.0784 

Interlabial gap 12.42 1.82 12.04 1.45 0.7645 0.4488 

Buccal corridor space 2.41 1.06 2.64 1.00 -0.7488 0.4582 

Maxillary gingival display 0.99 0.88 1.41 0.98 -1.4817 0.1459 

Maximum incisor exposure 9.04 1.88 8.46 1.62 1.1043 0.2757 

Width of visible teeth 46.52 1.92 46.27 2.53 0.3673 0.7152 

Inter canine width 39.13 3.13 40.71 2.22 -1.9308 0.0603 

Lower lip to incisor 1.03 0.84 1.03 0.55 0.0106 0.9916 

 

Graph 1: Comparison of Conventional group and Selfligating group with mean of pre 

treatment scores of all parameters 
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Table 5: Comparison of Conventional group and Selfligating group with mean of post 

treatment scores of all parameters 

Post treatment scores of Conventional group Selfligating group t-value p-value 

Mean SD Mean SD 

Intervermillion distance 22.85 1.92 21.79 2.12 1.7312 0.0908 

Interlabial gap 12.44 1.83 12.07 1.44 0.7525 0.4559 

Buccal corridor space 2.43 1.06 1.96 1.10 1.4575 0.1524 

Maxillary gingival display 1.14 0.82 1.47 0.94 -1.2397 0.2220 

Maximum incisor exposure 9.11 1.94 8.47 1.63 1.1734 0.2472 

Width of visible teeth 46.65 1.91 46.86 2.52 -0.3050 0.7619 

Inter canine width 39.10 3.10 41.23 1.83 -2.7743 0.0082* 

Lower lip to incisor 1.10 0.84 1.11 0.62 -0.0061 0.9951 

*p<0.05 
 

Graph 2: Comparison of Conventional group and Selfligating group with mean of post 

treatment scores of all parameters 
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Table 6: Comparison of Conventional group and Selfligating group with mean changes 

from pre treatment to post treatment scores of all parameters 

Difference 

scores of 

Conventional group Selfligating group U- 
value 

Z-value p-value 

Mea 

n 

SD Mea 

n 
rank 

Mea 

n 

SD Mea 

n 
rank 

Intervermilli 0.03 0.09 23.0 0.06 0.15 22.0 231.0 0.2465 0.8053 

on distance   0   0 0   

Interlabial 0.02 0.07 21.6 0.02 0.07 23.3 223.5 -0.4225 0.6727 

gap   6   4 0   

Buccal -0.02 0.23 16.0 0.69 0.60 28.9 100.0 -3.3214 0.0009* 

corridor   5   5 0   

space          

Maxillary 0.15 0.41 23.0 0.06 0.17 21.9 229.5 0.2817 0.7782 

gingival   7   3 0   

display          

Maximum 0.07 0.21 22.6 0.02 0.10 22.3 239.5 0.0469 0.9626 

incisor   1   9 0   

exposure          

Width of 0.13 0.36 18.6 0.59 0.69 26.3 158.0 -1.9600 0.0500* 

visible teeth   8   2 0   

Inter canine -0.03 0.50 17.4 0.52 0.76 27.5 130.5 -2.6055 0.0092* 

width   3   7 0   

Lower lip to 0.08 0.21 21.7 0.08 0.18 23.2 226.0 -0.3638 0.7160 

incisor   7   3 0   

*p<0.05 
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Table 7: Comparison of pre treatment and post treatment scores of all parameters in 

Conventional group 

Variables Time Mean SD Mean 

Diff. 

SD. 
Diff 

% of 

change 
s 

Z- 
value 

p-value 

Intervermilli 

on distance 

Pre 
treatment 

22.82 1.90  
 

-0.03 

 
 

0.09 

 
 

-0.12 

 
 

1.7891 

 
 

0.0736 Post 
treatment 

22.85 1.92 

Interlabial 

gap 

Pre 
treatment 

12.42 1.82  
 

-0.02 

 
 

0.07 

 
 

-0.15 

 
 

1.1767 

 
 

0.2393 Post 
treatment 

12.44 1.83 

Buccal 

corridor 

space 

Pre 
treatment 

2.41 1.06  
 

-0.02 

 
 

0.23 

 
 

-0.79 

 
 

1.0044 

 
 

0.3152 Post 
treatment 

2.43 1.06 

Maxillary 

gingival 

display 

Pre 
treatment 

0.99 0.88  
 

-0.15 

 
 

0.41 

 
 

-14.74 

 
 

1.9550 

 
 

0.0531 Post 
treatment 

1.14 0.82 

Maximum 

incisor 

exposure 

Pre 
treatment 

9.04 1.88  
 

-0.07 

 
 

0.21 

 
 

-0.77 

 
 

1.8857 

 
 

0.0593 Post 
treatment 

9.11 1.94 

Width of 

visible teeth 

Pre 
treatment 

46.52 1.92  
 

-0.13 

 
 

0.36 

 
 

-0.28 

 
 

1.9417 

 
 

0.0564 Post 
treatment 

46.65 1.91 

Inter canine 

width 

Pre 
treatment 

39.13 3.13  
 

0.03 

 
 

0.50 

 
 

0.07 

 
 

0.8037 

 
 

0.4216 Post 
treatment 

39.10 3.10 

Lower lip to 

incisor 

Pre 
treatment 

1.03 0.84  
 

-0.08 

 
 

0.21 

 
 

-7.38 

 
 

1.9520 

 
 

0.5140 Post 
treatment 

1.10 0.84 
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12.42 
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2.41 

2.43 

Maxillary 

gingival display 

0.99 

1.14 

Maximum 

incisor exposure 
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9.11 
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39.13 
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Table 8: Comparison of pre treatment and post treatment scores of all parameters in 

Selfligating group 

Variables Time Mean SD Mean 

Diff. 

SD. 

Diff 

% of 

change 

s 

Z-value p-value 

Intervermilli 

on distance 

Pre 

treatment 

21.73 2.09  

 

-0.06 

 

 

0.15 

 

 

-0.27 

 

 

1.9412 

 

 

0.0599 Post 
treatment 

21.79 2.12 

Interlabial 

gap 

Pre 

treatment 

12.04 1.45  

 

-0.02 

 

 

0.07 

 

 

-0.20 

 

 

1.8170 

 

 

0.0692 Post 
treatment 

12.07 1.44 

Buccal 

corridor 

space 

Pre 

treatment 

2.64 1.00  

 

0.69 

 

 

0.60 

 

 

25.95 

 

 

3.4645 

 

 

0.0005* Post 

treatment 

1.96 1.10 

Maxillary 

gingival 

display 

Pre 

treatment 

1.41 0.98  

 

-0.06 

 

 

0.17 

 

 

-4.19 

 

 

1.9402 

 

 

0.0547 Post 

treatment 
1.47 0.94 

Maximum 

incisor 

exposure 

Pre 

treatment 

8.46 1.62  

 

-0.02 

 

 

0.10 

 

 

-0.23 

 

 

1.6474 

 

 

0.0995 Post 

treatment 

8.47 1.63 

Width of 

visible teeth 

Pre 

treatment 

46.27 2.53  

 

-0.59 

 

 

0.69 

 

 

-1.26 

 

 

3.2958 

 

 

0.0010* Post 
treatment 

46.86 2.52 

Inter canine 

width 

Pre 

treatment 

40.71 2.22  

 

-0.52 

 

 

0.76 

 

 

-1.28 

 

 

2.6348 

 

 

0.0084* Post 
treatment 

41.23 1.83 

Lower lip to 

incisor 

Pre 

treatment 

1.03 0.55  

 

-0.08 

 

 

0.18 

 

 

-7.75 

 

 

1.9551 

 

 

0.0506 Post 
treatment 

1.11 0.62 

*p<0.05 
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Graph 5: Comparison of pre treatment and post treatment scores of all parameters in 

Selfligating group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3 shows normal distribution The pre treatment and post treatment scores of all 

parameters in two groups follows a normal distribution but difference doesn’t show 

normal distribution. No significant changes found in pre treatment scores between self 

ligating and conventional groups( Table 4 ,graph3). No significant changes found in all 

parameters except intercanine width in post treatment scores between both groups 

(Table 5, graph 4). There is no significant changes in pre treatment to post treatment of 

all parameters observed in conventional bracket system.( Table 7, Graph 4). Significant 

changes in the intercanine width, width of visible teeth and Buccal corridor space width 

observed in self ligating bracket system. ( Table 8, Graph 5) 
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DISCUSSION: 
 

Improving facial aesthetics is a primary goal of modern orthodontic therapy. Various 

norms of facial features have been obtained through extensive studies and 

measurements to evaluate soft tissue therapy and their relationships and guide its 

therapy through serving guidelines.17 

Tjan AH et al. described in their study some characteristic features of the smile and they 

said that an average smile has the full length of the upper anterior teeth, has the incisal 

curve of the teeth parallel to the inner curve of the lower lip, has the incisal curve of the 

upper anterior teeth minimally or slightly touching the lower lip absent, showing the six 

upper anterior teeth and premolars.18 Sweta K Pisulkar et al. said in their study that 

integrating the buccal corridor space into smile design will help to achieve optimal 

esthetic outcomes and improve the patient's smile, appearance, and ultimately 

confidence.41 The appearance of the maxillary gingival display and the final position of 

the anterior teeth have a clear impact on the aesthetics of the smile.42 McNamara L et 

al. concluded in their study that the distance between the incisal edge of the upper 

central incisor and the lower lip is an aesthetic factor for the orthodontist: Better smile 

with greater distance.25 Larissa Suzuki et al. said in their study that the 0mm and 1mm 

degree of gingival exposure represent the highest mean score for good esthetics.29 So 

while treating with self ligating and conventional bracket system is necesssary to 

consider to compare the effect of different aesthetic parameters on these bracket system. 

Considering the different bracket system, conventional bracket system and self-ligating 

bracket system, they follows different treatment philosophies. So treatment with these 

individual brackets system gives different results. Corey Shook et al showed that there 

is no significant difference in buccal corridor width between cases treated with the 
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Damon system or conventional brackets.38 There exists a lack of information regarding 

the parameters intervermilion distance, interlabial gap, lower lip to incisor, maximum 

incisor display and maximum gingival display hence current study attempts to shed light 

on these characteristics along with buccal corridor space, intercanine width and width 

of visible teeth. So we considered all these smile parameters with the aim to evaluate 

and compare the pre-treatment and post treatment scores of these parameters with 

conventional bracket system and self-ligating bracket system. 

Interpretation of results 
 

Table 3 shows that normality of pre treatment, post treatment and their changes 

scores of various parameters in two groups. 

The pre treatment and post treatment scores of all parameters in two groups follows a 

normal distribution as p value shows less than 0.05. Therefore, the parametric tests 

were applied in the both groups . But difference scores from pre treatment to post 

treatment are not follow a normal distribution. Hence, the non-parametric tests were 

applied. 

Table 4 and Graph 1 shows that comparison of Conventional group and 

Selfligating group with mean of pre treatment scores of all parameters. 

There was statically not significant changes( p- value ≤ 0.05) with the mean of pre 

treatment scores of all parameters between the conventional group and self ligating 

group. This shows that pre treatment scores of both groups are equal. 

 
 

Table 5 and Graph 2 shows that comparison of Conventional group and 

Selfligating group with mean of post treatment scores of all parameters by 

independent t test. 
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There was statically insignificant changes with the mean of post treatment scores of all 

parameters between the conventional group and self ligating group except intercanine 

width. 

Intercanine width showed statistically significant changes (p- value ≤ 0.005) with mean 

of post treatment scores between the conventional group and self ligating group. 

 
 

Table 6 and graph 3 shows that comparison of Conventional group and Selfligating 

group with mean changes from pre treatment to post treatment scores of all 

parameters. 

There was decrease in the width of buccal corridor space (0.69 mm) and increase in the 

width of visible teeth (0.59mm) and intercanine width (0.52mm) with mean changes 

from pre treatment to post treatment scores of conventional group and self ligating 

group shows statistically significant changes. 

Intervermillion distance, interlabial gap, maxillary gingival display, Maximum incisor 

exposure and lower lip to incisor shows statistically insignificant with mean changes 

from pre treatment to post treatment scores of two groups. 

 
 

Table 7 and graph 4 shows that comparison of pre treatment and post treatment 

scores of all parameters in Conventional group by Wilcoxon matched pairs test 

There was not statically significant changes in pre treatment to post treatment scores of 

all parameters in conventional group. The highest mean difference observed in the 

maxillary gingival display(0.15 mm) and lowest mean difference observed in the 

interlabial gap(0.02mm).. 
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Table 8 and graph 5 shows that comparison of pre treatment and post treatment 

scores of all parameters in Selfligating group by Wilcoxon matched pairs test 

There was decrease in the width of buccal corridor space with mean difference of 0.69 

mm and increase in the width of visible teeth ( 0.59 mm) and intercanine width ( 0.52 

mm) from pre treatment to post treatment of Self ligating group shows statistically 

significant. 

Intervermillion distance, interlabial gap, maxillary gingival display, Maximum incisor 

exposure and lower lip to incisor shows statistically insignificant from pre treatment to 

post treatment in self ligating group. 

To summarize the findings of the present study- 
 

Conventional group: 

 

There was no significant increase in pre treatment to post treatment sscores of all 

parameters in this group. 

Self ligating group: 

 

A significant increase in the intercanine width , width of visible teeth and decrease in 

buccal corridor space noted after the treatment. 

No significant change Intervermillion distance, interlabial gap, maxillary gingival 

display, Maximum incisor exposure and lower lip to incisors after the treatment. 

Conventional group vs Self ligating group: 

 

There was statistically not significant changes with the mean of pre treatment scores of 

all parameters between the conventional group and self ligating group. 

There was decrease in the width of buccal corridor space and increase in the width of 

visible teeth and intercanine width in post treatment of selfligating brackets but in 

conventional group it remain same 
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Intervermillion distance, interlabial gap, maxillary gingival display, Maximum incisor 

exposure and lower lip to incisor shows statistically insignificant with their post 

treatment scores in both the groups. 

 
 

Comparison with other studies: 
 

1. Corey Shooka, Sohyon (Michelle) Kima, John Burnheimer conducted a 

study to evaluate the effect of Damon self-ligating and conventional bracket 

systems on buccal corridor width and area. A retrospective sample of 

consecutively treated patients using either conventional or self-ligating Damon 

brackets was analyzed to determine differences in buccal corridor widths and 

areas both within and between groups. In Photoshop CC, frontal photos before 

and after treatment were transferred and standardized using intercanthal width 

and linear and area measurements were taken. Examined arch widths and buccal 

corridors. There were no significant differences in widths between canines or 

intermolars after treatment either within or between the CG and SL groups. 

There were no significant differences in buccal corridor width either within or 

between the CG and SL groups. There were strong correlations with the width 

between the canines and the corresponding measurements of the width of the 

laugh in the buccal corridor. There was an inverse correlation of buccal 

corridor area in relation to the canine and overall smile width. They 
 

concluded that it is likely that post-treatment increase in arch width will be seen 

in patients treated with either a conventional bracket system or the Damon 

system and that it is highly unlikely that there will be a significant difference in 

the width of the buccal corridor in relation to the canines or the last visible 



51  

maxillary teeth treated with the Damon self-ligating system or a conventional 

bracket system. 

These findings are not in agreement with our study where we found that significant 

decrease in the buccal corridor space and increase in the intercanine width and width of 

visible teeth in self ligating group compared to conventional group. 

2. Rohini Vajaria et al conducted a study to test the hypotheses that the Damon 

system would maintain intermolar widths, intercanine and interpremolar width. 

To test subsequent hypotheses that the Damon system would not produce a 

significant difference in upper and lower incisor position compared to control 

groups treated with conventional orthodontic appliances for similar types of 

malocclusion. Subjects treated with the Damon system were compared to 

subjects treated with a conventionally ligated Edgewise bracket system. The 

subjects' lateral cephalometric radiographs and dental models before and after 

treatment were scanned, scored and compared to see if there were significant 

differences between time points and between the two groups. They concluded 

that maxillary and mandibular intercanine, intermolar and interpremolar width 

increased significantly after treatment with the Damon system. The lower 

incisors were significantly advanced and proclined after treatment with the 

Damon system, contradicting Damon's lip bumper theory. Patients treated with 

the Damon system completed treatment an average of 2 months faster than 

patients treated with a standard conventionally ligated Edgewise bracket 

system.30 

These findings in this study shows some agreement with our study where we found that 

increase in intercanine width and width of visible teeth in self ligating group when 

compared to conventional group. 
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Clinical Significance 
 

In this study we observed that significant difference with the intercanine width, width 

of visible teeth and buccal corridor space in mean post treatment score of self ligating 

bracket system group and statically insignificant observed in intervermilion gap, 

interlabial gap, maximum incisor display, lower lip to incisor, maximum gingival 

display in both the groups 

We observed that there is decrease in buccal corridor space, increase in intercanine 

width and width of visible teeth self ligating system group this suggest that there is 

significant increase in the arch width in this group. 

This suggest that intercanine width, width of visible teeth and buccal corridor space 

width play a major role when treating with self ligating brackets, these factors has to be 

considered while treating the patients. 

 Limitations of the study: 

 

Sample group for the study for different groups randomly selected from a pool of 

patients treated by different orthodontists. A larger sample size is required to obtain 

accurate results. In different bracket system, they use different sequence arch wires, like 

Cu NiTi in initial levelling and aligning stage in self ligating group, this is one of the 

limitation because different arch wire possess different properties. 

In this study we interpreted two-dimensional photographs. When interpreting the three- 

dimensional structure in a two-dimensional photograph, the results should be 

interpreted with caution. 
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Scope of future studies 

 

In this study, it has been observed that there was an increase in the intercanine width, 

intermolar width and decrease in the buccal corridor space in self ligating group when 

compared to conventional group there is no significant changes observed in any other 

smile paramaters observed in both the groups. 

It has also noted that there was decrease in the width of buccal corridor space and 

increase in the width of visible teeth and intercanine width with mean changes from pre 

treatment to post treatment scores of conventional group and self ligating group shows 

statically significant because other parameters were increased in the self ligating group. 

So larger sample has to be considered to evaluate these parameters in further studies. 

Soft tissue structures of the face are dynamic and a prospective study that includes both 

the static and dynamic aspects of all smile parameters needs to be conducted. 
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CONCLUSION 
 

Intervermilion distance, interlabial gap, maximum incisor exposure, maximum gingival 

display, buccal corridor space, intercanine width, width of visible teeth, lower lip to 

incisor didn’t show any significant changes from pre treatment to post treatment in 

conventional group. 

Buccal corridor space was significantly decreased and intercanine width, width of 

visible teeth were significantly increased from pre treatment to post treatment in self 

ligating group. 

So, these parameters has to keep in mind while treating with self ligating brackets group. 

Intervermilion distance, interlabial gap, maximum incisor exposure, maximum gingival 

display, lower incisor to lip didn’t show any significant changes from pre treatment to 

post treatment in self ligating group. 
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SUMMARY 
 

 

Smile attractiveness is the most important in facial aesthetics. Different smile 

parameters has to considered while treating with patients to attain a good aesthetics and 

balance face. So this study aims to evaluate and compare smile attractiveness 

parameters of pre and post treatment in patient treated with conventional bracket and 

Self ligating brackets. Study was conducted using pre -treatment and post treatment 

photographs of 44 patients who reported to the department of Orthodontics and 

Dentofacial orthopaedics at SDM college of Dental science. Twenty two patients treated 

with conventional bracket and twenty two patients treated with self ligating bracket 

system. Patients were asked to give a pleasing, very natural smile. Using a digital 

camera with a standard built in flash, a color standardized frontal view photographs of 

smile were taken. Photographs were cropped in adobe photoshop 7 to view a lower third 

faced. Then they were transferred to a Digimizer image software to assess the 

parameters. Parameters considered were intervermiion distance, interlabial gap, 

maxillary gingival display, maximum incisor exposure, Intercanine width, width of 

visible teeth, Buccal corridor space, Lower lip to incisor. These parameters were 

evaluated and compared.There is no significant changes in pre treatment to post 

treatment of all parameters observed in conventional bracket system. 

SSignificant increase in the intercanine width, width of visible teeth and and decreased 

in buccal corridor space width observed in self ligating bracket system. The 

conventional and Damon systems were found similar with regard to the interlabial gap, 

intervermilion distance, maxillary gingival display, maximum incisor exposure and 

lower lip to incisor. Significant changes observed in Intercanine width, buccal corridor 

space and width of visible tooth between conventional and self ligating bracket. 
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