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KEYWORDS Aims and Objectives: To evaluate the potential post-orthodontic smile aesthetics of the
Orthodontists, aligned canine/prosthetic replacement, substituted premolars, deciduous canines as a
Impacted treatment options for impacted maxillary canines as perceived by Orthodontists, General
Maxillary Dentists and Laypersons. and to make comparative analysis between the groups.

Design: A Cross Sectional Study

Materials and Methods: A study involving 153 raters from three groups (Orthodontists,
General Dentists, and Laypersons) assessed smile attractiveness using six digitally
manipulated images representing various treatments for impacted maxillary canines:
prosthetic replacement, substituted premolars, retained deciduous canines, and different
combinations thereof. Each group of raters (n=51, 25 males and 26 females) evaluated the
images randomly and rated them using a Visual Analog Scale (VAS) for attractiveness.
Statistical analysis used one-way ANOVA for pairwise comparisons of mean VAS scores,
with a significance level set at P < 0.05.

Results and Conclusions: Orthodontists, General Dentists, and Laypersons showed
consistent perceptions of smile attractiveness in cases where canines were unilaterally
aligned with either substituted first premolars or retained deciduous canines. This
consistency in perception was evident across various treatment scenarios, including
prosthetic canine replacement on both sides, bilateral premolar substitution, bilateral
retention of deciduous canines, and unilateral treatments like retaining a deciduous canine
on one side and substituting a premolar on the other, or aligning a canine on one side while
either substituting a premolar or retaining a deciduous canine on the opposite side.

Introduction: The maxillary canine, often termed the
"Cornerstone” of the upper dental arch, occupies its
corners and stands out as the longest tooth in this region.
Wheeler emphasized their pivotal role in maintaining
natural facial expressions, highlighting their dual
importance—both aesthetically and functionally due to
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their lengthy root, which is the longest among human
teeth. Impaction of the maxillary canine is common, with
prevalence rates ranging from 0.2% to 2.8%, making it
the second most frequently impacted tooth after third
molars.
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In cases of impacted canines, which can disrupt dental
alignment and smile aesthetics, various treatment options
such as orthodontic procedures, exposure and bonding,
surgical extraction and replacement, and orthognathic
surgery are essential to explore. Each case is unique,
emphasizing the necessity for patients to consult skilled
dental professionals to devise personalized treatment
plans that best meet their specific needs and desires for
enhancing smile aesthetics. Therefore, this study aimed
to evaluate changes in perceived smile aesthetics
resulting from orthodontic treatments for impacted
maxillary canines, assessed by Orthodontists, General
Dentists, and Laypersons within the North Indian
population.

Materials And Methods: This study, conducted at the
Department of Orthodontics and  Dentofacial
Orthopaedics, School of Dental Sciences, Sharda
University, involved 153 participants seeking
orthodontic treatment at the Dental Hospital. Participants
were randomly assigned to three groups: Orthodontists,
General Dentists, and Laypersons, with each group
comprising 26 males and 26 females. They were tasked
with evaluating smile attractiveness.

GROUP I: 51 Orthodontists, including hospital
consultants and specialist Orthodontic practitioners listed
on the Indian Dental Council specialist registry.

GROUP 1I: 51 General Dentists, including hospital
consultants and specialist Orthodontic practitioners listed
on the Indian Dental Council specialist registry.

GROUP Il1I: 51 Laypersons selected from patients and
guardians visiting the Dental Hospital for dental
treatment in Greater Noida, reflecting the North Indian
population aged between 13 and 40 years.

A photographic image (post treatment) of the patient with
natural and attractive smile were taken using Digital SLR
camera.

The images were cropped displaying only the lip, teeth
and gingiva and was digitally manipulated using
computer software (Adobe Photoshop software) to
imitate 6 different treatment options for impacted
maxillary canines including-

Prosthetic replacement of the impacted maxillary canine

Substituted premolars on both side
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Retained deciduous canines on both side

Retained deciduous canine on one side and substituted
premolar on the other side

Aligned canine on one side and substituted premolar on
the other side

Aligned canine on one side and deciduous canine on the
other side.

Raters were divided into three groups: Group 1 (n=51, 25
males, 26 females). They viewed images on an HP 13.5-
inch laptop in widescreen mode using a PowerPoint
presentation. Each image (13.33 x 7.5 inches) was
displayed for 10 seconds in random order. Raters used
the page down button to navigate and rated smile
attractiveness using a 100 mm Visual Analog Scale
(VAS) labeled 'VERY UNATTRACTIVE' on the left to
'VERY ATTRACTIVE' on the right. Each participant
marked the scale according to their perception. An
assessment sheet was provided for recording scores.
Perception of smile aesthetics was quantitatively
measured by the distance from the left end of the VAS to
the mark using a Digital Caliper. Pilot data was analyzed
using a mixed-effects model in SPSS, starting from a
Microsoft Excel spreadsheet.

|

Fig-1: Prosthetic replacement of | Fig-2: Substituted premolars on

the impacted maxillary canine both side

4

Fig-3: Retained deciduous | Fig-4: Retained deciduous

canines on both side canine on one side and

substituted premolar on the

other side

J

Fig-5: Aligned canine on one side | Fig-6: Aligned canine on one side

and substituted premolar on the | and deciduous canine on the

other side other side.
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Inclusion Criteria: The baseline photographic image
where the impacted canine had been aligned

Ideal smile aesthetics and a class | occlusion obtained at
the end of the treatment.

Cropped baseline photograph which display only the
teeth, gingiva and lip.

Digitally manipulated images with symmetrical right and
left photographic images

Results: Questionnaires were collected from 153
participants, divided evenly among three groups:

Orthodontists, General Dentists, and Laypersons, with
each group comprising 51 individuals.

Table 1-12 displays descriptive statistics, including the
average Visual Analog Scale (VAS) scores, for each
treatment option within each group. Additionally, one-
way analysis of variance (ANOVA) was employed to
compare mean VAS scores across treatment groups and
raters. A significance level of P < 0.05 indicated
statistical significance.

Tablel. Mean, median and mode of Visual Analog Scale scores perceived by three groups for potential post-
orthodontic smile aesthetics of Prosthetic canine replacement on both side

95%  Confidence
Mean Std'. . Median Mode Interval for Mean F value p value
Deviation Lower Upper
Bound Bound
Lay Person 4.19 0.91 4.0 4.0 3.939 4.445
General Dentist 3.60 0.87 4.0 4.0 3.354 3.838 18.480 <0.01*
Orthodontist 4.56 0.64 5.0 5.0 4.380 4.736

Table2. Pair wise comparison of mean VAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Prosthetic replacement on both side

Groups Mean Difference p value
Lay person General Dentist -0.5 .001
Lay person Orthodontist 0.4 .060
General Dentist Orthodontist 0.9 .000

Table3. Mean, median and mode of VAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Substituted Premolar on both side

95% Confidence
Std. Interval for
Mean . Median Mode Mean Fvalue | pvalue
Deviation
Lower | Upper
Bound | Bound
Lay Person 3.96 0.93 4.0 4.0 3.703 4.220
General Dentist 3.92 0.74 4.0 4,0 3.718 4.128 14.798 <0.01*
Orthodontist 3.06 1.16 3.0 4.0 2.734 3.381
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Table4. Pair wise comparison of mean VAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Substituted Premolar on both side

Groups Mean Difference p value
Lay person General Dentist 0.38 .001
Lay person Orthodontist 0.90 .060
Orthodontist Orthodontist -0.86 .000

Table5. Mean, median and mode of VAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Retained Deciduous Canine on both side

95% Confidence
Interval for
Mean Std'. . Median Mode Mean Fvalue | pvalue
Deviation
Lower | Upper
Bound | Bound
Lay Person 3.17 1.00 3.0 3.0 2.893 3.453
General Dentist 3.23 123 3.0 4.0 2.888 3.573 6.852 0.01*
Orthodontist 2.50 111 2.0 2.0 2.191 2.809

Table6. Pair wise comparison of mean VVAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Retained Deciduous Canine on both side

Groups Mean Difference p value
Lay person General Dentist 0.06 .963
Lay person Orthodontist -0.67 .007
General Dentist Orthodontist -0.73 .003

Table7. Mean, median and mode VVAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Retained Deciduous Canine. and Substituted Premolar.

95% Confidence
Interval for
Mean Std'. . Median Mode Mean Fvalue | pvalue
Deviation
Lower | Upper
Bound | Bound
Lay Person 3.69 0.96 4.0 4.0 3.425 3.960
General Dentist 3.17 1.00 3.0 3.0 2.893 3.453 4911 0.009*
Orthodontist 3.69 0.96 4.0 4.0 3.425 3.960
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Table8. Pair wise comparison of mean VAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Retained Deciduous Canine and Substituted Premolar.

Groups Mean Difference p value
Lay person General Dentist -0.52 .020
Lay person Orthodontist 0 1.000
General Dentist Orthodontist 0.52 .020

Table9. Mean, median and mode of VAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Aligned Canine Substituted Premolar.

95% Confidence
Std. Interval for
Mean . Median Mode Mean F value | pvalue
Deviation
Lower | Upper
Bound | Bound
Lay Person 3.83 0.86 4.0 4.0 3.588 4.065
General Dentist 3.81 0.66 4.0 4.0 3.625 3.991 0.010 0.990
Orthodontist 3.83 0.86 4.0 4.0 3.588 4.065

Tablel0. Pair wise comparison of mean VAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Aligned Canine Substituted Premolar.

Groups Mean Difference p value
Lay person General Dentist 0.19 .020
Lay person Orthodontist 0.00 1.000
General Dentist Orthodontist 0.19 .020

Tablell.Mean, median and mode VVAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Aligned Canine and Retained Deciduous Canine.

95% Confidence
Interval for
Mean Std'_ . Median Mode Mean Fvalue | pvalue
Deviation
Lower | Upper
Bound | Bound
Lay Person 3.87 0.99 4.0 4.0 3.590 4.141
General Dentist | 3.65 1.03 4.0 4.0 3.368 3.940 0.771 0.464
Orthodontist 3.87 0.99 4.0 4.0 3.590 4.141
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Tablel2. Pair wise comparison of mean VAS scores perceived by three groups for potential post-orthodontic smile
aesthetics of Aligned Canine and Retained Deciduous Canine.

Groups Mean Difference p value
Lay person General Dentist 0.21 .020
Lay person Orthodontist 0.00 1.000
General Dentist Orthodontist 0.21 .020

Discussion: Smile aesthetics are crucial for patients and
orthodontists, influencing orthodontic care seeking
behaviors (Thiruvenkatachari et al)?® Defining the "ideal
smile” is complex due to its variability across cultures,
ages, and individuals. The prevalence of impacted
canines ranges from 0.2% to 2.8%, with a higher
incidence in females than males (Seager et al.,)*

Shaw's study 2° highlights significant variability in
patient satisfaction criteria, crucial for treatment
planning, especially with multiple options available.

In Rosa et al.'s study 25, only computer-simulated ideal
smile images were used. Our study, however, used
digitally altered images of actual teeth, focusing on the
canine region. This approach enhances validity over
purely computer-generated images and standardizes real-
life variables that may affect perceptions of smile
attractiveness.

This study aimed to evaluate aesthetic outcomes of post-
orthodontic treatments for impacted maxillary canines as
judged by orthodontists, general dentists, and laypersons.
Images were digitally altered using Adobe Photoshop to
simulate six treatments:

Prosthetic canine replacement
Premolar substitution on both sides
Retention of deciduous canines on both sides

Retention of a deciduous canine on one side and
premolar substitution on the other

Alignment of a canine on one side with premolar
substitution on the other

Alignment of a canine on one side with retention of a
deciduous canine on the other
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Participants rated these treatments using a Visual Analog
Scale (VAS), providing continuous ratings rather than
categorical choices. VAS scales are known for reliability
in epidemiological studies (Howells and Shaw)3*

When assessing smile aesthetics after treatment with
Retained Deciduous Canines on one side and Substituted
Premolars on the other, Orthodontists and Laypersons
rated significantly higher than General Dentists. Aligning
Canines on one side with Substituted Premolars showed
no significant differences among raters. Similarly, for
Aligned Canines with Retained Deciduous Canines, all
groups had identical ratings.

For Prosthetic Replacement on both sides, Orthodontists
rated higher than General Dentists and Laypersons, who
rated it ‘attractive.'" Orthodontists' ratings significantly
differed. Other studies noted dental professionals' critical
viewpoints >91516

Substituted premolars on both sides were rated similarly
high by all groups, with no significant differences,
consistent with Seager et al* Thiruvenkatachari et al.®
found differences between orthodontists and general
dentists.

For Retaining Deciduous Canines on both sides,
significant differences were noted: General Dentists
found it 'attractive,' Laypersons 'neither attractive nor
unattractive,' and Orthodontists 'unattractive.' Familiarity
with close-up tooth examination influenced perceptions
(Thiruvenkatachari et al.)?®

Retaining a deciduous canine on one side and
substituting a premolar on the other was rated ‘attractive'
by orthodontists and laypersons but 'neither attractive nor
unattractive' by general dentists.

No significant differences were found in smile aesthetics
between treatments like aligning a canine with either a
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substituted premolar or a retained deciduous canine on
the opposite side. Thiruvenkatachari et al.%reported
similar findings with asymmetric images.

Across different treatments—bilateral prosthetic canine
replacement, bilateral premolar substitution, bilateral
retention of deciduous canines, and unilateral options—
perceived smile attractiveness was consistent among
Orthodontists, General Dentists, and Laypersons. Kokich
et al.** highlighted symmetry's importance in smile
aesthetics, noting perceptions of asymmetry as less
attractive.

Critical Appraisal: The study did not document the
ethnic backgrounds of the raters, potentially affecting
how broadly applicable the results may be. Additionally,
there is a risk that some respondents may have
disregarded parts of the VAS scale or assessed it
inconsistently, potentially leading to misinterpretations
of perceived attractiveness.

Another limitation is that the study solely relied on
frontal views of smiles, which may restrict the
comprehensiveness of the findings.

Conclusion: From this study, the following conclusions
were drawn:

1. Prosthetic replacement of canines on both sides was
rated 'very attractive' by orthodontists, while general
dentists and laypersons rated it as ‘attractive' based on
median VAS scores.

2. Substituting premolars on both sides was unanimously
rated as "attractive" by orthodontists, general dentists,
and laypersons, with consistent scores on the VAS.

3. Retaining deciduous canines on both sides showed
varying perceptions among raters: General dentists rated
it 'attractive', laypersons rated it 'neither attractive nor
unattractive', and orthodontists rated it 'unattractive'
based on median VAS scores.

4. Retaining a deciduous canine on one side and
substituting a premolar on the other was rated ‘attractive'
by orthodontists and laypersons, but 'neither attractive
nor unattractive' by general dentists, according to median
VAS scores.

5. Aligning a canine on one side and either substituting a
premolar or retaining a deciduous canine on the other
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side received similar ‘attractive' ratings across all three
groups based on median VAS scores.

6. Orthodontists generally rated all treatment options
favourably (either ‘very attractive' or ‘attractive’), except
for retaining deciduous canines on both sides, which they
found 'unattractive' based on median VAS scores.

7. General dentists and laypersons mostly agreed on
treatment options, except for cases involving retaining a
deciduous canine on one side and substituting a premolar
on the other. Here, general dentists rated it 'neither
attractive nor unattractive’ while laypersons rated it
‘attractive'. Laypersons rated retaining deciduous canines
on both sides as 'neither attractive nor unattractive’,
whereas general dentists' rating was less negative.

8. Unilateral cases with an aligned canine and either a
substituted premolar or a retained deciduous canine were
consistently rated as 'attractive' by all raters.

9. In different treatment scenarios—Ilike replacing both
canines prosthetically, substituting premolars bilaterally,
retaining deciduous canines bilaterally, and unilateral
cases such as retaining a deciduous canine on one side
and substituting a premolar on the other, or aligning one
canine while substituting a premolar or retaining a
deciduous canine on the opposite side—there were no
notable variations in perceived smile attractiveness
across orthodontists, general dentists, and laypersons.
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