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orthodontic specialists, general
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different smile displays for a
patient missing one upper lateral
incisor and the other one
peg-shaped
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Vanvitelli, Naples, Italy, 2Department of Mental and Physical Health and Preventive Medicine, University
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Background: The prevalence of maxillary lateral incisor agenesis ranges from 1%
to 3%, with slight global variability. The unilateral agenesis of the maxillary lateral
incisor is often associated with a contralateral tooth with microdontia or a peg
shape and can have esthetic, functional, and psychosocial implications for
patients. The aim of the present survey was to assess the perceptions of smile
aesthetics among orthodontists, general dentists and laypeople on different
treatment choices, modifying the initial condition of the right maxillary lateral
incisor agenesis and the contralateral peg-shaped tooth.

Methods: A series of 6 photographs of different smile simulations were
presented to 109 orthodontic specialists, 109 general dentists and 141
laypeople through an online survey. Each photograph was duplicated and
judged from 1 to 10 for 2 different bipolar adjectives.

Results: Statistically significant results were found for all the groups investigated.
All three groups preferred the photo that maintained the typical symmetrical
‘high-low-high gingival contour. Moreover, both orthodontic specialists and
general dentists preferred unilateral mesialization of the canine and
conservative rehabilitation of the peg-shaped incisor. In contrast, the
laypeople preferred bilateral mesialization of the canines with peg-shaped
incisor avulsion.

Conclusion: The normal symmetrical array of the central incisor, lateral incisor
and canine had the best aesthetic results for all subjects. Laypeople were
more attracted to a symmetrical smile than were the groups of orthodontic
specialists and general dentists.
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Introduction

Excluding third molar, maxillary lateral incisor agenesis
(MLIA) is the most common congenitally missing permanent
tooth condition in the maxillary anterior region, accounting for
nearly 20% of all missing teeth. The prevalence of maxillary
lateral incisor agenesis reported in literature ranges from 1% to
3%, with slight global variability (1-3).

This condition occurred 1.4 times more often in females than
in males, and it was more common bilaterally (4). There was a
correlation between the congenital absence of teeth and the
generalized reduction in the width of the teeth (5). Moreover,
unilateral agenesis of the maxillary lateral incisor is often
associated with a contralateral tooth with microdontia or a peg
shape (6, 7). The absence of a maxillary lateral incisor with or
without an anomalous contralateral incisor  seriously
compromises the aesthetics and harmony of the smile (8). The
harmony and balance of the smile impact people’s quality of life,
increasing their self-esteem and interpersonal relationships. For
this reason, the aesthetic need should not be underestimated, and
it is one of the main objectives of the treatment choice (9, 10).

Several factors influence the smile aesthetics, as suggested by
Machado (11) with the

aesthetics, such as:

“Ten Commandments” for smile

Smile Arc: Maxillary incisors should be positioned vertically.

2. Maxillary Central Incisors Ratio and Symmetry: Emphasis on
proportionality and harmony.

3. Anterosuperior Teeth Ratio: Proper dimensional relationships
among the anterior maxillary teeth.

4. Presence of Anterosuperior Space: Adequate spacing to ensure
an aesthetically pleasing arrangement.

5. Gingival Design: Optimal shape and contour of the gingiva.
Levels of Gingival Exposure: Appropriate visibility of gingival
tissue during a smile.

7. Buccal Corridor: Balanced lateral spaces between the buccal
surfaces of posterior teeth and the lips.

8. Midline and Tooth Angulation: Alignment and proper
angulation of the dental midline and teeth.

9. Details: Consideration of tooth color and anatomical shape for
natural and appealing results.

10. Lip Volume: The lips should complement the overall

smile harmony.

Ricketts explained how the harmony and balance of the smile
were based on the golden proportions between every tooth,
especially for the anterior sextant. The golden proportions were
also evident between dentition and face (12). The literature has
clarified many aspects of the perception of the attractiveness of
the smile among laypeople, dentists and orthodontists. Magne
et al. (13) showed how visual attention went first to the central
incisor and then to the canine, paying less attention to the lateral
incisor. Kokich et al. (14) reported that orthodontists, general
dentists and laypeople had different perceptions of smile
alterations with different levels of deviation. They showed that
small dental aesthetic discrepancies were not even highlighted by
most patients. Pini et al. (9) reported that golden proportions are
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not found in most patients treated for lateral incisor agenesis,
whether unilateral or bilateral. According to many studies, a
symmetrical smile has a more pleasing aesthetic, including
symmetry in the height of the gingival margins (13, 15, 16). To
treat maxillary lateral incisor agenesis, the options available were
to close the space with orthodontics only (17-19) or to open the
space and reposition the absent lateral incisor with prosthetic
rehabilitation (bridge) or with a single implant-borne crown
(20-23). The most appropriate therapeutic alternative depends
on several factors, such as the morphology and color of the
canine, the smile line, the presence or absence of malocclusion,
the presence or absence of space in the agenesis area, the profile,
the pattern of growth, etc (24, 25).

The literature did not establish whether one of the two
treatments was better than the other because of the lack of RCTs,
but both options had specific advantages and disadvantages that
needed to be carefully considered by clinicians (26, 27).

Indeed, space closure through the mesialization of the
posterior teeth allowed the treatment to conclude without
implant-prosthetic rehabilitation. At the other site, this option
requires a final crown reshaping of the canine and the first
premolar to simulate crown morphology of the lateral incisor
and the canine, respectively (17).

Alternatively, the space opening option, in which the canine is
left in its natural position, requires prosthetic-implant
rehabilitation that substitutes for the missing lateral incisor (20).

The aesthetic result of this treatment choice was highly dependent
on the anatomical characteristics of each patient, the intraoperative
procedures, and the collaboration between the different specialists.

In addition, the insertion of an implant requires strict control
of periodontal support, which over time decreases the risk of
compromised smile aesthetics (28).

Jamilian et al., evaluating both treatments with a 5-year follow-up,
demonstrated that patients who had closed the space by mesialization of
the canine with orthodontics had better periodontal health. In addition,
all the patients with the implant presented an infraocclusion equal to
or greater than 1 mm (29). Furthermore, agenesis of the upper
lateral incisor is in some cases associated with the corresponding
contralateral anomalous or peg-shaped incisor (5-7).

The treatment plan for this specific clinical condition was even
more complex, with more treatment options available to ensure a
functional and aesthetic. The rehabilitative evaluations of the
peg-shaped tooth included increasing the space associated with
reshaping by prosthetic or adhesive techniques or closing the
space by orthodontics and peg-shaped tooth extraction.

There are a few case reports concerning the perception of smile
aesthetics and the therapeutic options in patients with maxillary
lateral incisor agenesis associated with contralateral peg-shaped
incisor (30, 31). The smile aesthetics and post treatment
perception of this initial clinical condition required assessments
for the most appropriate treatment.

The aim of the present survey was to assess the perceptions of
smile aesthetics by orthodontists, general dentists and laypeople
regarding different treatment choices, modifying the initial
condition of the right maxillary lateral incisor agenesis and the
contralateral peg-shaped tooth.
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The results of this survey could aid clinicians in the decision-
making processes for different treatment options.

Materials and methods

The study was approved by the ethical committee of the
University of Campania, Luigi Vanvitelli, according to the
Declaration of Helsinki.

Patient M.M. was recruited by the Orthodontic Program of the
University of Campania, Luigi Vanvitelli and gave written informed
consent for the present study and for her to publish a photograph of
her smile. MM showed the investigated clinical conditions (missing
one upper lateral incisor and contralateral peg-shaped), also, she was
the most recently treated patient with these characteristics. The
intraoral digital models of both arches of the patient were taken using
a 3Shape scanner (TRIOS 3 Basic). The STL files were transferred to
BluSkyPlan4 software (v. 4.7.55, Wellington, New Zealand) to create
a digital setup of five different clinical conditions. A frontal
photograph of the patient with the smile was obtained with a Nikon
D750 and a 105-mm lens. The nose and chin were removed from the

10.3389/fdmed.2025.1532220

picture as confounding factors. The patient’s original final smile
showed a missing upper right lateral incisor and an upper left lateral
peg-shaped incisor (Figure 1A).

Image-editing software (Adobe Photoshop CC2018, Adobe
System, San Jos¢, CA, USA) was used to generate the
morphological alterations and reproduce the different clinical
situations created with the following digital setup:

o Simulation 1: Space closure of the upper right lateral incisor
with mesialization of the canine and maintenance of the
upper left lateral peg-shaped incisor (Figure 2A).

« Simulation 2: Space closure of the upper right lateral incisor
with mesialization of the canine and aesthetic rehabilitation of
the upper left lateral peg-shaped incisor (Figure 2B).

« Simulation 3: Space opening of the upper right lateral incisor
with implant rehabilitation and maintenance of the upper left
lateral peg-shaped incisor (Figure 1B).

o Simulation 4: Space closure of the upper right lateral incisor
with mesialization of the canine and extraction of the upper
left lateral peg-shaped incisor with mesialization of the canine
(Figure 3A).

FIGURE 1

peg-shaped incisor.

(A) Photographs n.3 and n.9. Patient’s original smile with the maintenance of the space between the upper right lateral incisor and the upper left lateral
peg-shaped incisor. (B) Photographs n.5 and n.7. The upper right lateral incisor with implant rehabilitation and maintenance of the upper left lateral
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FIGURE 2

rehabilitation of the upper left lateral peg-shaped incisor.

(A) Photographs n.1 and n.8. Space closure of the upper right lateral incisor with mesialization of the canine and maintenance of the upper left lateral
peg-shaped incisor. (B) Photographs n. 2 and n. 4. Space closure of the upper right lateral incisor with the mesialization of the canine and the aesthetic

« Simulation 5: Space opening of the upper right lateral incisor
with implant rehabilitation and aesthetic rehabilitation of the
upper left lateral peg-shaped incisor (Figure 3B).

The photograph modifications were made without respecting
the anterior golden proportions. According to the literature, the
proportions of the population with a smile aesthetic were 36%-
40% in patients without agenesis and 18%-14% in patients with
agenesis (9). The authors did not respect the anterior golden
proportion to create a more realistic aesthetic representation of
the different smiles. In space closure simulations, the canine was
digitally bleached, and the cusp was rounded.

The authors preferred not to simulate the cuspid restoration to
resemble a lateral incisor, because the quality of the restoration
depends on the clinician’s skills, which could introduce a bias in
the aesthetics evaluation. Also, not all the patients want to restore it.

Each photograph was duplicated (photographs n. 1 and n. 8, n. 2
andn.4,n.3andn. 9, n. 5and n. 7, n. 6 and n. 10, n. 11 and n. 12) to
evaluate each of 2 bipolar adjectives: unattractive-attractive and
unpleasant-pleasant. Each photograph was evaluated with a visual
analog scale with a minimum value of 1 and a maximum value of
10. The twelve total photographs were used to create a survey
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using online software (surveylegend.com). The photographs were
randomly distributed through an online software (https://randraw.
it). The survey was carried out completely online using a dedicated
link. The link of the survey was spread by e-mail, messages and
through social media (Facebook, Instagram). Participants to the
survey were anonymous and they were divided into three different
categories: orthodontic specialists, general dentists and laypeople.
Once the survey started, there was no possibility to return to the
previous photos to change their evaluation, and there were no time
limits to finish it. The conditions for completing the survey were
explained at the beginning. Only fully completed questionnaires
were considered. Questionnaires presenting photographs without
evaluation were excluded. At the end of the survey, the
contributors provided their informed consent to analyze and
publish the survey results (Supplementary Figure S1).

Preliminary analysis and sample size
calculation

The survey was preliminarily submitted to 11 orthodontics
specialists, 11 general dentists and 11 laypeople to generate a
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FIGURE 3

(A) Photographs n.6 and n.10. Space closure of the upper right lateral incisor with mesialization of the canine and extraction of the upper left lateral
peg-shaped incisor with mesialization of the canine. (B) Photographs n.11 and n.12. Space opening of the upper right lateral incisor with implant
rehabilitation and aesthetic rehabilitation of the upper left lateral peg-shaped incisor.

more reliable calculation of the sample size. All the responders
completed the entire survey. The analysis of this small sample
showed significant differences among the three subgroups
through analysis of variance (ANOVA) for each image. The
sample size was calculated for each photo, considering the mean
score differences among the groups. A maximum sample size of
327 subjects (109 in each group) was obtained, which might be
helpful for detecting significant differences in the mean score
among the three groups (orthodontic specialists, general dentists
and laypeople) with a power [1-B(0.20)] of 80% and a level of
significance of 0.05 ().

Statistical analysis

Categorical data are presented as numbers and percentages;
continuous data are shown as the mean +standard deviation
(SD). The sample was divided into three subgroups (orthodontic
specialists, general dentists and laypeople). A chi-square test was
used to analyze the differences in categorical data. One-way
ANOVA was used to analyze the differences in mean scores for
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each image in the three subgroups. Welch’s correction was
applied. To evaluate the differences within the three subgroups, a
post hoc analysis with Bonferroni correction of the ANOVA test
was used. Mean paired t-test was used in order to assess the
mean differences among treatment options in each group.
Pearson’s correlation coefficient was calculated to evaluate the
correlation of scores given for each photograph to establish
the concordance of scoring of the participants in evaluating the
duplicated photographs submitted in the survey. All analyses
were performed using SPSS 20.0 for Windows (SPSS Inc.,
Chicago, IL). A 2-sided P value < 0.05 was considered to indicate
statistical significance.

Results

The survey was compiled by 386 participants—118 orthodontic
specialists, 116 general dentists and 152 laypeople. All participants
who did not complete the survey correctly (i.e., all the photos had
the same evaluation) were excluded. Finally, the statistical analysis
was conducted on 359 participants, including 109 orthodontic

frontiersin.org
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specialists, 109 general dentists and 141 laypeople. A total of 2.5%
of the subjects were younger than 20 years, 21% were aged between
20 and 30 years, 43.7% were aged between 30 and 40 years, 9.7%
were aged between 40 and 50 years, and 23.1% were aged older
than 50 years. (Supplementary Figure S2)

Among the photographs submitted to the participants, only
photographs n. 2 and n. 4 (Figure 2B, as unilateral canine
mesialization and aesthetic rehabilitation of the peg-shaped
lateral incisor), n. 6 and n. 10 (Figure 3A, as extraction of the
peg-shaped lateral incisor and bilateral canine mesialization), and
n. 11 and n. 12 (Figure 3B, as implant-prosthetic rehabilitation
of the missing lateral incisor and aesthetic rehabilitation of the
peg-shaped lateral incisor) reached statistical significance in
terms of the mean differences in the scores of the three groups.
In photographs n. 2 and n. 4, the laypeople and the orthodontic
specialists gave a significantly greater score to the photo with
respect to the general dentists. In photographs n. 6 and n. 10
laypeople gave a significantly greater score than orthodontic
specialists and general dentists. Photographs n. 11 and n. 12
confirmed the higher scores given by laypeople and orthodontic
specialists with respect to general dentists. No significant
differences among the three subgroups were found in the
remaining submitted photographs (Table 1).

The scores of duplicate photos were added together to evaluate
the overall opinions about the six different photographs. The
unilateral canine mesialization (sum of photos n. 2 and n. 4), the
bilateral canine mesialization (sum of photos n. 6 and n. 10) and
the space opening with implant-prosthetic rehabilitation (sum of
photos n. 11 and n. 12) reached statistical significance among
groups (Table 2).

Moreover, in orthodontic specialists and in general dentists
groups the analysis of mean paired differences among the
scores of the treatment options (unilateral canine mesialization,
bilateral ~canine mesialization and

space opening with

10.3389/fdmed.2025.1532220

implant-prosthetic rehabilitation) showed statistical significance,
as shown in Figures 4, 5.

In the group of laypeople, the analysis of mean paired
differences among the scores of unilateral and bilateral
canine mesialization didn’t show a statistical significance.
Conversely, the analysis of mean paired differences among the
scores of the other treatment options reached a statistical
significance (Figure 6).

Dividing our population according to age groups (< 30 years
old, 30-40 years old and > 40 years old), the scores of the
unilateral canine mesialization and the scores of bilateral canine
mesialization confirmed statistically significant differences in
scores within orthodontic specialist, general dentist and laypeople
subgroups. The scores of the space opening with implant-
prosthetic rehabilitation reached statistical significance only in
the > 40 years old group. (Supplementary Tables S1-S3)

Finally, we analyzed the correlation among the scores of
the duplicate photographs submitted to the survey, and all
the
correlation coefficient of each group showed that laypeople had
the highest correlation coefficient (R=0.828 + 0.032), but there
were no statistically significant differences within the groups
(p=0.10) (Table 3).

correlations were statistically significant. The mean

Discussion

The missing maxillary lateral incisor is a common clinical
challenge for orthodontists, offering various treatment options.
This
microdontic or peg-shaped incisor,

condition is often associated with a contralateral

as well as a slight
generalized reduction in dental diameter (6, 7, 32). Although
several studies have explored the aesthetic impact and the

treatment choices of congenital maxillary lateral incisor

TABLE 1 ANOVA test for each photograph scoring in the three subgroups (orthodontic specialists, general dentists, laypeople).

Photographs All subjects Orthodontic Specialists General Dentists Laypeople p-value” | p-value?
(n. 359) (n.109) (n.109) (n.141)
n 1 249+1.75 228+1.77 2444158 2.70 +1.85 0.172 0.195
n 2 543+2.18 5.41+2.28 4.86 +1.94%* 589 +2.19 0.001 0.001
n3 1.62+1.17 1.66 +1.31 1.51+1.08 1.67 +1.12 0.533 0.500
n 4 5.46 +2.25 532+2.36 4.90 +1.97* 599 +2.28" <0.001 <0.001
ns 254+ 1.71 2.46 +1.83 2.50 +1.56 2.60+1.73 0.812 0.826
n6 5.19+2.24 5.10 +2.18* 439+ 1.95% 5.88 +2.29"** <0.001 <0.001
n. 7 2.57+1.72 2.55+1.82 2.61+1.59 2.56+1.76 0.967 0.965
n 8 2.62+1.75 2.54+1.94 262+ 1.54 2.68+1.77 0.826 0.845
no9 1.82+1.43 2.01+1.78 1.80+1.35 1.69+1.13 0.216 0.269
n. 10 5.36 +2.27 5.02 +2.28 4.61+2.07 6.22+2.12% <0.001 <0.001
n 11 6.84+1.98 6.87 +1.73** 6.41 +2.15"* 7.14 +1.99 0.016 0.025
n 12 6.96 +1.90 6.76 +1.84 6.65+1.97"" 7.36 + 1.84%** 0.007 0.007

The bold values mean statistically significant results.

“ANOVA test significance.

PWELCH correction of ANOVA test significance.

*Bonferroni correction significance between orthodontic specialist and general dentist: p = 0.04.
**Bonferroni correction significance between general dentist and laypeople: p <0.001.
***Bonferroni correction significance between orthodontic specialist and laypeople: p = 0.05.
"Bonferroni correction significance between orthodontic specialist and laypeople: p = 0.05.
**Bonferroni correction significance between orthodontic specialist and laypeople: < 0.001.

***Bonferroni correction significance between general dentist and laypeople: p < 0.01.
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TABLE 2 Sum of scores of duplicated photographs and relative ANOVA test.

10.3389/fdmed.2025.1532220

Duplicates’ scoring | All subjects Orthodontic specialists | General dentists Laypeople | p-value®  p-value?
sum (n. 359) (n.109) (n.109) (n.141)
n.landn. 8 511+3.28 4.83+3.46 5.06 +2.88 5.36+3.43 0.452 0.486
n. 2 and n. 4 10.89 £4.21 10.73 +4.27 9.76 +3.73** 11.88 £4.30 <0.001 <0.001
n. 3and n. 9 3.44 +2.40 3.68 +2.84 331+224 336 +2.14 0.476 0.546
n.5and n. 7 5.11+3.31 5.01+3.53 5.15+3.00 5.16 +3.37 0.928 0.933
n. 6 and n. 10 10.54 +£4.28 10.11 £ 4.19* 8.98 +3.75%* 12.10 £ 4.24 <0.001 <0.001
n. 11 and n. 12 13.78 £3.72 13.61 +3.39 13.01 £3.97*** 14.50 + 3.62 0.007 0.01
The bold values mean statistically significant results.
“ANOVA test significance.
PWELCH correction of ANOVA test significance.
*Bonferroni correction significance between orthodontic specialist and laypeople: p <0.001.
**Bonferroni correction significance between general dentists and laypeople: p <0.001.
***Bonferroni correction significance between general dentist and laypeople: p = 0.006.
Orthodontic specialists
25
p <0,001
' p <0,001 \
p=0,036 ! '
20 | |
15
13,61
10,73
0 10,11
5
0
n2+n4 n.6 +n.10 n.11 +n.12
FIGURE 4
Mean paired t-test comparing the mean differences of aesthetic perception rates among the photographs n.2 + n.4, n.6 + n.10 and n. 11+ n.12 in
orthodontic specialists.

agenesis, only few case reports described the aesthetic perception 2. Closure of the space of the agenesis with mesialization of the

of smile treatments involving agenesis with a contralateral peg- middle and posterior sectors and aesthetic conservative

shaped incisor (2, 3, 31, 33, 34). Such cases complicate reshaping of the contralateral incisor.

treatment options, requiring clinicians to balance both 3. Closure of the space of the agenesis and extraction of the

technical and aesthetic considerations, always in line with the contralateral incisor with mesialization of the middle and

patient’s skeletal and dental assessment (35, 36). posterior sectors of both sides.
The therapeutic options evaluated in our survey represent the

primary approaches that clinicians should consider during the

initial decision-making process, including the following:

Two of the treatment options achieved a symmetrical smile
aesthetics, whereas the third resulted in an asymmetrical smile
aesthetic at the end of the treatment

The results of our survey, submitted to orthodontic specialists,
general dentists and laypeople, highlighted that the most

1. Maintenance of the agenesis space with subsequent implant-
prosthetic or prosthetic rehabilitation and conservative

aesthetic reshaping of the contralateral incisor. appreciated smile was the one with the missing incisor replaced
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25
p < 0,001
' p < 0,001 ‘
p = 0,005 { ‘
20
[ |
15
13,01
10
9,76
8,98
S
0
n2+n4 n.6+n.10 n.11+n.12
FIGURE 5
Mean paired t-test comparing the mean differences of aesthetic perception rates among the photos n.2+n.4, n.6+n.10 and n.l1l+n.l12 in
general dentists.

by prosthetic rehabilitation and the contralateral reshaped with an
aesthetic conservative restoration. This treatment solution
reproduced the typical ‘high-low-high’ gingival contour and the
normal symmetrical array of the anterior teeth, and it was
expected that it would be the most appreciated, even if the
missing right lateral incisor was replaced by a prosthetic
rehabilitation (34, 37).

Despite this solution provides the best smile aesthetics, it is not
free from long-term issues related to implant-prosthetic
rehabilitation and it should be strictly considered by the clinician.
Implants in the aesthetic zone is an operator-sensitive procedure
that can be associated with several complications or even failure
due to various factors: continued craniofacial growth, particularly
in the maxilla, leading to the apparent submersion of the implant
crown as natural teeth move incisally, in an unpredictable ways;
peri-implantitis, with a patient-level prevalence of nearly 25%
according to a recent systematic review (38); thinning and
recession of peri-implant mucosa due to poor placement,
prosthetic management, or case selection, often affecting aesthetics
and increasing the risk of peri-implant diseases (2, 28); and
mechanical failure of the implant components. Additionally, once
an implant is placed in the anterior maxilla, it precludes palatal
expansion in adult patients, as the space created cannot be
redistributed orthodontically (39). The real challenge was the
comparison of the other two treatment options (unilateral canine
mesialization and bilateral canine mesialization), considering that
all the studies reported in the literature debated the aesthetic
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perception about the symmetry of the smile (13, 40). The smile
with monolateral canine mesialization (Figure 2B) was preferred by
both the orthodontic specialists and general dentists, while the
smile with bilateral canine mesialization (Figure 3A) was the
favorite of the laypeople. Most likely, the specialists in orthodontics
and the general dentists assigned greater value to the monolateral
mesialization of the canine because there was better preservation of
the aesthetic architecture of the smile, even if it was asymmetrical.
However, laypeople seemed to prefer a symmetrical aesthetic of the
smile, even if both lateral incisors replaced by the canines altered
the typical aesthetic structure of the smile, which has been
confirmed by several studies (13, 40-43). Machado et al. confirmed
that laypeople were rigorous in identifying asymmetries, even when
the alterations were minimal (37).

The group of orthodontic specialists gave lower evaluations in
general than did the other two groups. This aligns with the findings
of Kokich and Ribeiro, who demonstrated that orthodontists are
more precise in identifying aesthetic alterations of the smile,
generally assigning lower scores (14, 44). Another critical factor
in evaluating smile attractiveness is the morphological
characteristics of the canines (45). Brough et al. showed that
narrowed and brighter canines were deemed the most attractive
by all groups (25). Rayner et al. suggested that when canines
were modified to simulate a lateral incisor, the smile aesthetic
was well judged by both professionals and laypeople. However,
laypeople tended to be less critical of dental appearance, as
corroborated by our survey (8).
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FIGURE 6
Mean paired t-test comparing the mean differences of aesthetic perception rates among the photos n. 2+n. 4, n. 6+n. 10 and n. 11+n. 12
in laypeople.

TABLE 3 Pearson’s correlation coefficient between the duplicated photographs in all patients and in the three subgroups.

Duplicates’ All subjects | p-value Orthodontic p-value General p-value | Laypeople | p-value
comparisons (n. 359) specialists (n.109) dentists (n.109) (n.141)

n.1and n. 8 R=0.754 <0.001 R=0.735 <0.001 R=0717 <0.001 R=0.794 <0.001
n.2and n. 4 R=0.801 <0.001 R=0.697 <0.001 R=0.825 <0.001 R=0.856 <0.001
n.3and n. 9 R=0.707 <0.001 R=0.676 <0.001 R=0.694 <0.001 R=0.793 <0.001
n.5and n. 7 R=0.858 <0.001 R=0871 <0.001 R=0817 <0.001 R=0.874 <0.001
n. 6 and n. 10 R=0.796 <0.001 R=0.758 <0.001 R=0.739 <0.001 R=0.828 <0.001
n. 11 and n. 12 R=0.836 <0.001 R=0.807 <0.001 R=0.869 <0.001 R=0.827 <0.001
Mean values (p = 0.10) R=0.757 +0.072 R=0.776 +0.077 R=0.828 +0.032

R, Pearson’s correlation coefficient.
The bold values mean statistically significant results.

In this context, a limitation of our survey was that the
morphology of the canines was not extensively modified when
the lateral incisor was replaced (apart from digital bleaching and
rounding of the cusps), which may have introduced bias into the
evaluations. In contrast, it was necessary to consider that not all
patients with a canine in substitution for a lateral incisor agreed
to modify the canine morphology. Furthermore, the quality of
the restoration depends heavily on the clinician’s skill, which
could also influence the evaluation of aesthetics perception.

The aesthetic perception of treatment options across different
age subgroups (< 30 years, 30-40 years, and > 40 vyears)
supported the observed trend. Orthodontic specialists and
general dentists in all three subgroups rated unilateral canine
whereas

mesialization more favorably, laypeople preferred

bilateral canine mesialization. The < 30 years group consistently
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assigned higher ratings to all the evaluated photographs. Overall,
our findings indicate that aesthetic preferences did not vary
significantly across the different age groups. These findings were
the study of
Chamnannidiadha that found no statistical difference in the

corroborated by Sriphadungporn  and
participants’ preference for vertical incisal edge position. Age did
not affect the perception of smiles when varying this variable
and both groups shared similar preferences (46).

It should be noted that laypeople demonstrated a better
correlation coefficient in the two evaluations of the duplicated
photograph than did the orthodontic specialists and the general
dentists, as reported in Table 2. These results revealed that
laypeople were more focused on specific details of the smile,
while the two other groups provided a general evaluation of the
aesthetics of the smile, with a worse correlation of the duplicated
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photos (47). Another possible explanation for these findings could
be that orthodontic specialists and general dentists were routinely
involved in smile evaluation in their clinical practice, and for this
reason, they probably undervalued the survey.

Conclusion

This study analyzed the aesthetic perception of treatment
options for maxillary lateral incisor agenesis with contralateral
peg-shaped incisors, involving orthodontists, general dentists, and
laypeople. The main findings are summarized as follows:

1. Aesthetic Preferences:
with
aesthetic reshaping of the contralateral incisor was

1. Implant-supported prosthetic  rehabilitation
rated as the most aesthetically pleasing option across
all groups due to its preservation of symmetry and
natural gingival contour, as expected.

2. Unilateral canine mesialization was preferred by
orthodontists and general dentists, likely due to better
preservation of smile architecture despite asymmetry.

3. Bilateral canine mesialization was favored by laypeople,

who prioritized symmetry over adherence to typical
dental aesthetics.

Differences Among Groups:

o Orthodontists assigned the lowest scores overall, reflecting
greater sensitivity to subtle aesthetic alterations.

o Laypeople demonstrated higher consistency in evaluating
duplicate photographs, likely due to a focus on specific
smile details, whereas experts provided broader assessments.

Age Influence:

o Aesthetic preferences showed no significant differences

30

consistently provided higher ratings for all treatments with

across age groups. Although participants under
respect to the older groups.

Limitations and Clinical Implications:

o The limited modification of canine morphology may have
influenced aesthetic evaluations. Although a bias in the
aesthetics evaluation could be introduced by the quality of
the restoration (depending on the clinician’s skills)

o Implant-supported prosthetic solutions, while considered by
all groups as aesthetically optimal, can pose long-term risks
such as peri-implant complications, mechanical failures...

Recommendations for Clinical Practice:

o Treatment selection should balance aesthetic outcomes,
long-term predictability, and patient preferences.
o Clear communication with patients about the aesthetic and
functional implications of each option is essential,
especially as laypeople preferences may differ from
clinical evaluations.
This study highlights the need for a personalized, multidisciplinary
approach to the management of maxillary lateral incisor agenesis,
considering both technical and aesthetic factors alongside

patient expectations.
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