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Abstract: Treatment of unilateral or bilateral maxillary lateral incisor agenesis is challenging, time-
consuming, expensive, and requires careful treatment planning, predictability, and esthetics. This
review aimed to identify differences in esthetic perception among orthodontists, general dentists,
differentiated dentists, and laypersons, which may interfere with treatment options. EBSCO, PubMed,
ScienceDirect, Cochrane Library databases, and Google Scholar were searched using keyword pairing
and a Boolean expression, “(congenitally missing OR agenesis OR hypodontia) AND (maxillary
lateral incisors) AND (esthetic perception OR smile) AND (laypersons OR dental professional OR
general dentist OR orthodontists).” Reviews and case studies were excluded. A total of 13 studies
were selected for qualitative analysis (adapted ROBINS-I) and 11 were selected for meta-analysis
(p < 0.05) after being sub-grouped into “Opening vs. Closure” and “No remodeling vs. Dental
remodeling vs. Dental and gingival remodeling” groups. A meta-analysis evaluated the magnitude
of the difference between groups based on differences in means and effect sizes (x = 0.05; 95% CI;
Z-value 1.96), revealing that the esthetic perception of maxillary lateral incisor agenesis treatment
remains controversial even among professionals. Gingival remodeling was not valued compared
to isolated dental remodeling. Studies lack rigorously comparable methodologies. Discussion with
the patient is pertinent in doubtful situations, as the best treatment option remains unclear, and
overtreatment should be avoided.

Keywords: maxillary lateral incisor agenesis; esthetic perception; laypersons; general dentist; dental
professional; orthodontist

1. Introduction

Esthetic perception of the smile involves a subjective response to visual sensory stimuli
and the ability to recognize and appreciate qualities such as symmetry, balance, propor-
tion, and harmony [1,2]. It is a complex cognitive and emotional process involving both
conscious and unconscious parts of the mind and is influenced by factors such as culture,
personal experiences, and context, meaning that different individuals may have different
esthetic preferences and evaluations [3,4]. A balanced, symmetrical smile is considered
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essential for facial esthetics, influencing facial expression, overall physical appearance,
emotional expression, individual personality, and psychological well-being [5]. Agenesis
(developmental absence) of anterior teeth negatively affects interpersonal relationships
and self-esteem, leading patients to seek treatment [6-9]. A patient’s self-image and expec-
tations play an essential role in clinical treatment decisions [10,11] similar to the esthetic
judgment of dentists [12,13].

Maxillary lateral incisor agenesis (MLIA) is the second most frequent kind of non-
syndromic congenital tooth agenesis with a 1-2% prevalence in the Caucasian population,
being bilateral in more than half of cases, and if unilateral, frequently is associated with
peg-shaped laterals on the contralateral side [6,14-17].

Treating unilateral or bilateral MLIA is challenging, involving space opening (SOP)
with subsequent prosthetic replacement of the missing lateral incisor or space closure
(SCR) by moving the canine into the edentulous space followed by tooth remodeling
(porcelain crown or resin-matrix composite restorations) for a complete tooth match with
the contralateral incisor [6,7,9,14,16,18,19]. Both treatment options are expensive, time-
consuming, complex, and controversial [16,20-23], but unless extractions are made, no
significant differences exist between them concerning the time spent in treatment [24].

SCR often requires remodeling of the canine into a lateral incisor and of the first pre-
molar into a canine to match the anatomy, color, and gingival contour of a naturally erupted
tooth [6,7,16,25]. A post-treatment periodontal evaluation over a period from 6 months
to 7 years found no significant differences in plaque index and bleeding index between
the SCR and SOP groups [26], in contradiction with findings from other cohorts wherein
SCR patients possessed better periodontal health after 5 years post-treatment [22,27]. A
thick periodontal biotype was associated with the SOP group, and the thin biotype was
associated with the SCR and control groups [26]. Patients with MLIA treated with space
closure, first premolar intrusion, and canine extrusion were found periodontally healthy
10 years after treatment with a periodontal status comparable with the condition of patients
without MLIA who have received similar orthodontic treatment [28].

Concerns to take into account include the possibility of root resorptions in cases
involving orthodontic treatment [11] and the level of gingival exposure during smiles in
cases involving lateral incisor substitutions with an implant-supported crown [29]. Despite
the absolute position of the gingival zeniths, clinical situations treated with implants show
values relative to the reference line, similar to those of aligned teeth without lateral incisor
agenesis [30,31].

Perception and estheticjudgment studies can help dental professionals understand
how laypersons evaluate all the details concerning their smiles and those of others and
prioritize patients’ needs to avoid biased professional evaluations [7,8,22,32]. Concerning
the esthetic perception, compared to general dentists and orthodontists, laypersons tend to
accept a larger scale of smile deviations, such as midline deviation up to 2.2 mm, exposed
gingival margins while smiling, and variation in tooth coronal morphology [8,16,33,34],
perhaps because laypersons observe the eyes in the images before attending the mouth [35].

Esthetic results play an essential role in managing the clinical situation of MLIA,
and general dentists and orthodontists tend to overestimate their importance more than
their functional aspects [16]. However, each professional has a fickle opinion when asked
to choose the best treatment to follow (closure or space opening) or about the esthetic
result obtained in cases already treated [36], and the education levels of professionals’
dental backgrounds also seem to play a role [4,37]. Back in 1976, Senty [38] said that the
“diagnostic decision to open or close the space is always a compromise” and that one simple
question is to be answered: “Which is the best compromise for the patient taking an interest
both functional and esthetic?”

Since then, despite evolution in technological and professional technical quality, doubts
persist [39], mainly when treating young patients, especially in unilateral situations of
MLIA, as subjects treated with implant-supported crowns will have inevitable long-term



Dent. J. 2023, 11, 105

30f22

infraocclusion of the replaced lateral incisors [27] or will experience the need for periodic
maintenance if treated with conservative restorative techniques [20,27,39-41].

A systematic review to elucidate the esthetic perception of laypersons, general dentists,
and orthodontists in MLIA clinical situations may help evidence-based treatment decisions,
especially in doubtful clinical situations in which any treatment option is valid.

The primary aim of this systematic review was to clarify the differences in esthetic
perception between populations with dental or non-dental backgrounds and to compare
the esthetic perception of MLIA situations treated with space closure with those treated
with space opening. In space-closure situations, determining the esthetic impact of dental
and gingival remodeling of the mesialized canine, with or without symmetry, was also
considered pertinent. The authors hypothesized that esthetic perception would be the same
among all observers when evaluating the treated clinical situations of MLIA.

2. Materials and Methods
2.1. General Aspects

The review followed the preferred reporting items for systematic reviews and meta-
analysis (PRISMA) 2020 recommendations [42]. The population, intervention, comparison,
and outcome (PICO) question was: “Which of the treatment options, closure or space
opening, whether MLIA is unilateral or bilateral, is perceived as more esthetic by different
populations?” The clinical situation of the treated MLIA constituted the study population.
The treatment option was intervention, specifically the closure or opening of the space.
A comparison was made between unilateral and bilateral situations, and between canine
approaches performed by the dentist. The outcome was esthetic scoring by observers
(laypersons, patients, general dentists, orthodontists, and other dental professionals).

2.2. Search Strategy and Criteria

Electronic databases (EBSCO, Medline/PubMed, ScienceDirect, and Cochrane) and
the search engine Google Scholar were searched from 1 January 2000 to 31 July 2022
by pairing the keywords congenitally missing, maxillary incisors lateral, anterior tooth
agenesis, agenesis, hypodontia, esthetic, aesthetic, perception, smile, laypersons, dentist
general, dental professional, orthodontists, and by the Boolean expression: “(congenitally
missing OR agenesis OR hypodontia) AND (maxillary lateral incisors) AND (esthetic
perception OR smile) AND (laypersons OR dental professional OR general dentist OR
orthodontists).” Articles written in languages other than English or Portuguese, literature
or systematic review articles, and case studies were excluded. To frame the universe of
publications related to the theme and validate the chosen Boolean expression, an open
search independently combining keywords was performed in previous databases and the
Google Scholar search engine [43] followed by filtering within the methodology.

Three investigators (M.J.C.L., M.C.L. and T.P.) discussed the search strategy. Articles
identified via the search strategy, following the exclusion criteria, and once-set concordant
standards were independently selected by two researchers (M.J.C.L. and M.C.L.) after
removing duplicates. Publications and titles were analyzed followed by abstract reading
and a complete analysis of the selected articles. The references in the selected papers were
subjected to a detailed search for potentially relevant articles.

2.3. Data Extraction and Collection

Data on the esthetic perceptions of professionals or laypersons, types of treatment, and
symmetries of procedures were extracted from the selected studies and organized in tables.
Disagreements between the reviewers in these two stages were resolved by consensus with
a third researcher (T.P.).

To better understand and interpret the results and methodologies, the authors formed
a group comparing procedures involving opening the space to procedures involving
the closure of the space (“Opening vs. Closure”) and another within the space-closure
group that compared the type of canine approach performed by the dentist (“Canine
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without remodeling vs. Canine with dental remodeling vs. Canine with dental and
gingival remodeling”). For convenience and comparison, the scale of 0-100 mm was
converted to a 0-10 scale. Mean conversion with a 95% confidence interval (p < 0.05) was
performed to standardize the results of different studies using a previously described
methodology [44,45]. The sample size for each study is presented in a short table.

2.4. Methodological Quality

An adapted methodological quality analysis using seven items based on the risk of
bias in non-randomized studies of interventions (ROBINS-I) [46] assessed the risk of bias
in the selected studies. Parameters considered essential for risk of bias assessment were
adapted as previously described in other dentistry studies [47]. The sample size calculation,
accurate description of the sample, occurrence of dropouts, use of valid methods, presence
of confounding variables, blind measurements, proper statistical analysis, and final overall
assessment of the articles were used. Each study was scored as High (5-7), Moderate (3—4),
or Low (0-2) quality.

The sample-size calculation established the number of individuals included to obtain
valid conclusions. A sample description was considered correct if the origin and main
features of the sample were described and if the degree of professional specialization was
described in those cases involving health professionals. The presence of dropouts was a
missing item because the participants were voluntarily committed to responding to the
survey after visualizing the clinical situations presented and were not involved in studying
the technique. The employed method was evaluated using valid method parameters. The
presence of confounding variables analyzed aspects related to the model used, which could
confuse or abstract participants from the crucial study details.

The “blind measurement” parameter implies the unknowledge of the cases to be
assessed for qualitative or quantitative evaluations, avoiding the usurpation of opinions.
Correct descriptive and inferential statistics were analyzed using appropriate statistical
analysis parameters.

2.5. Meta-Analysis

A meta-analysis focusing on the esthetic evaluations of treatment options according to
the observers was conducted using a software program (Stata v17.0; StataCorp, Lakeway,
TX, USA). Subgroup analyses were conducted according to author, type of treatment,
unilateral or bilateral MLIA, and type of recontouring (canine or gingival interventions).

Statistical heterogeneity was determined using the I? test (& = 0.05). A random-effects
meta-analysis model with restricted maximum likelihood was used to compare the means
across all studies (p < 0.05). Subgroups with studies that provided control images were
formed to determine intra- and inter-study heterogeneity after calculating the difference
between means and effect sizes (o« = 0.05; 95% CI; Z-value 1.96). The Hedge’s g statistic
was preferred to be more adequate for small samples and significantly different sample
sizes. Funnel and Galbraith plots were used to assess publication bias (random-effects
model; a = 0.05; 95% CL; Z-value 1.96) and heterogeneity (random-effects model; & = 0.05;
95% CI; Z-value 1.96). A paired t-test (p < 0.05; 95% CI) was run for subgroups to determine
whether there was a statistically significant mean difference between the initial image
and the remodulation image after analyzing data for normality (Shapiro-Wilk test of
normality, p < 0.05; 95% CI) and the identification of significant outliers (boxplot, p < 0.05;
95% CI), assuming that the variables were continuous and the groups were related. In the
absence of a control image, data obtained for the “No remodeling” group were considered
control references for comparison with the “Dental remodeling” or “Dental and gingival
remodeling” groups.

Two studies selected for data analysis were not plotted because one [6] reported
a qualitative rating, and the other [19] did not rate the images independently but as a
synoptic global evaluation, not distinguishing bilateral from unilateral situations, and
using a numerical scale impossible to convert for quantitative analysis.
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3. Results
3.1. Study Selection

The search of the different databases with a Boolean expression and after duplicate
removal retrieved 36 articles, of which 6 were excluded due to their titles, 10 were excluded
due to their abstracts, and 7 were excluded after integral reading revealed that they failed
to meet the set objectives or were not related to MLIA. Finally, one [48] was added through
a manual search. A total of 13 studies [6,7,9,14,16,18,19,25,48-52] were included in the
qualitative analysis.

The broad search strategy using keyword pairing retrieved 2787 titles. After duplicate
removal and post-search filter application (language, type of publication, study objectives,
and no-MLIA), the same studies attained through the Boolean search remained, including
the one that was manually introduced. The selection strategy is illustrated in Figure 1.

Results obtained through the search in the different databases with Records identified trough database searching
the Boolean expression and after removing duplicates é (n=2787)
(n=36) E v v v v v
9 EBSCO PubMed Science Direct Cochrane Scholar
& (n=148) (n=251) (n=525) (n=10) (n=1853)
[=)
g !
=]
a
= Records aftrer duplicates removed (n=1172)
- Excluded (n=1151)
Chinese, Arabian, German, French,
Selected articles = Russian, Others (n=77)
(n=30) 2 Title (n=591)
Articles excluded by title Z - Abstract (n=89)
(n=6) E Records screened Case Reports (n=59)
6 (n=1172) Systematic review (n=35)
Articles excluded by abstracts @\ Case "f'rm (n=5)
(n=10) Thesis (n=47)
N Books (7#=96)
() ResearchGate (n=21)
Articles obtained - Conference papers (n=37)
(n=20) = Citations (n=82)
= Others (n=12)
Articles excluded :fter' ful! reaﬂi:g for not meeting 2 5 Full-text articles assessed for
the-eritexia (v=3) a elegibility 5| Failing to meet the set objectives (#=6)
n=21) e o ; (n=
Article included by manual search > ( Umk‘": muhodulugy.(n 1)_
(n=1) — Other maxillary teeth absent (n=1)
= —
Articles included in the qualitative analysis a Articles included in the qualitative analysis
(n=13) = (n=13)
=]
= . . pspe,
Articles excluded by impossibility to g Articles excluded by impossibility to
use results (n=2) = use results (#=2)
Articles included in the quantitative analysis Articles included in the quantitative analysis

(n=11) (n=11)

Figure 1. Synopsis of the PRISMA strategy for focused and broad article selection. (EBSCO, EBSCO-
Information Services, library database services (electronic databases, e-books, and other library
resources); PUBMED, free web search engine; accessing primarily the MEDLINE database of refer-
ences and abstracts on life sciences and biomedical topics; Scholar, Google Scholar, free web search
engine, index of full text or metadata of scholarly literature across an array of publishing formats and
disciplines).

3.2. Study Characteristics and Descriptive Data Analysis

The methodological quality analysis is summarized in Table 1.

Only three studies [9,14,16] used sample size calculations to confirm the inclusion
of sufficient individuals to represent the population. Concerning the correct sample de-
scription, globally, there was a lack of distinction between general dentists and specialists,
namely orthodontists, not always well-defining their professional training and not being,
in some cases, officially considered specialists [16,18,19,48,52]. The digital model [14,16,48]
and the real model [6,7,9,18,19,25,49-52] were considered valid for meeting the goals pro-
posed by the authors.
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Table 1. Synthesis of qualitative analysis for risk-of-bias assessment.

-2
c @ EN
S g = 2 s
E 2 B2 g g £
-—zt =% 2 o =1 < =
g = - S s g ) S
| 2 5 3 > g e a
< g & = & 2 2 s
N c 8 g ;E S 3 dg
5§ A - =
ER 2 8 7% E
£ g S g = 5 &
g 3 o [~ 53
& © 3
<
Arn;lz)rotés’[c]e; ]et al. ) » + 4 - + + Moderate
B S
De—lz/galzdfé ]et al. ) ? . + - + + Moderate
Gomes & Pinho ) + + 4 + + + High
2019 [25]
2009 1 S S
Mota & Pinho N + . + + + + High
2016 [14]
P;g?;) [eltga]il. ) ? + 5 + - + Moderate
Wapel - r
Raz}g;eSr [e9t] al. + + n + + + + High
anpg Tt e v e
Schzrg)ellgle[zé Oe]t al. } ? " ¥ - + + Moderate
S;)(l;lz; [f;tlfill. 4 + n + + + + High
Thierens et al. ) + + 4 + + + High

2017 [52]

(+)—Item with quality; (?)—Item with dubious quality; (-)—Item without quality; Scored by number of (+) as
High (5-7), Moderate (3—4), or Low (0-2) quality.

Blind measurements were specified in only one study [19]. The item “opening vs.
closure” was present in three studies [18,49,50] comparing bilateral opening with bilateral
closure and one study [7] comparing unilateral opening with bilateral closure (with dental
remodeling). In the space-closure group, data to distinguish unilateral from bilateral
situations from nine studies [7,9,14,16,18,25,48,51,52] were registered along with data from
a comparison of canines without remodeling, with dental remodeling only, or canines with
dental and gingival remodeling.

The results of the analyzed studies were acquired, presented, and grouped based on
different classification scales. In most cases, participants performed both quantitative and
qualitative evaluations. Numerical ranges were found from 0 to 10 ((1)-less attractive and
(10)-more attractive) and from 0 to 100 mm (VAS analogic scale) ((0-50.99 mm) -unpleasant
and (>51 mm)-pleasant). Studies using the 0-100 mm scale showed greater dispersion
values, unlike those using the 0-10 scale, assuming only whole numbers.
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Table 2 shows the sample size found in the analyzed studies, revealing heterogeneous

observers in terms of type and number.

Table 2. Sample sizes according to author and observer.

Author, Year Type of Observer Sample
General dentist 140
Layperson 60
Armbruster et al. (2005) [19] -
Orthodontist 40
Dental specialists 29
General dentist 40
Brough et al. (2010) [6] Layperson 40
Orthodontist 40
Orthodontist 20
De-Marchi et al. (2014) [7]
Periodontists 20
General dentist 141
Layperson 142
Gomes and Pinho (2016) [25] -
Orthodontist 100
Periodontists 51
Layperson 60
Li et al. (2019) [48]
Orthodontist 41
General dentist 215
Layperson 303
Mota and Pinho (2016) [14] -
Orthodontist 81
Prosthodontist 55
General dentist 181
Pinho et al. (2015) [18] Layperson 120
Orthodontist 80
Qadri et al. (2016) [49] Layperson 959
General dentist 30
Rayner et al. (2015) [9] Layperson 30
Orthodontist 30
General dentist 40
Layperson 40
Rosa et al. (2013) [16]
Orthodontist 40
Patient 40
General dentist 100
Schneider et al. (2016) [50]
Orthodontist 87
Dental student 50
Souza et al. (2018) [51] Dental surgeon 50
Layperson 50
General dentist 77
Layperson 46
Thierens et al. (2017) [52]
Orthodontist 37
Periodontists 14
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Table 3 presents the data extracted from the selected studies. The 13 studies submitted
for quality analysis were non-randomized, and 5 studies [6,16,18,48,49] did not include
control images.

The two studies that are not plotted are briefly summarized here, considering their
relevance to a broader discussion. The first study [6] compared the attractiveness of
smiles between patients with MLIA and those with complete natural dentition. In general,
maxillary canine morphology was perceived by orthodontists, dentists, and laypersons.
Broad canines were classified as unattractive, and narrower canines were classified as more
attractive in all groups. Sharp canines were rated negatively by all the groups. The second
study [19] compared the esthetic attractiveness of adhesive Maryland bridges, implant-
supported crowns, canine mesialization, and natural dentition without MLIA, based on a
series of dental photographs from MLIA clinical situations. There was no agreement among
the dental professional groups or between these groups and laypersons regarding the best
score for space closure with canine mesialization. Implant-supported crown substitution
after space opening had the highest score, indicating less attractiveness, as higher scores
reflected a less-favorable evaluation (best score (7) and worst score (35)). Assessments of
symmetrical and asymmetrical clinical situations were combined, making it impossible to
obtain references to the influence of symmetry or asymmetry on smile perception.

3.3. Meta-Analysis

A comparative analysis of the data collected from the 11 studies available for quantita-
tive analysis is shown in Figures 2—4. Data on the calculation of the difference in means
and effect size (x = 0.05; 95% CI; Z-value 1.96) are presented in Supplementary Table S1.
Forest plots with differences in means, by author and (a) type of remodeling, (b) type of
agenesis, and (c) observer can be found in Supplementary Figure Sla—c.

Treatment Control Hedges's g Weight
Opening vs Closure Study N Mean SD N Mean SD with 95% CI (%)
Type of Observer General dentist
Author, Year Intervention Sample Mean (95%CI) Weight%  Scale  Model
prow— De-Marchi, 2014 20 480 077 20 550 1.80 [ B -050[-1.13, 013 6.19
Do-March, 2014 Oponing 20 T B { SR - Schneider, 2016 100 7.30 0.77 100 8.00 0.72 [ ] -0.94(-123, -064] 748
Pinto, 2015 120 L — 750(7.18.781) Rea Pinho, 2015 181 690 160 181 690 1.60 [ ] 000[-021, 0.21] 7.70
Qadr, 2016 959 - 628(621,635) Real De-Marchi, 2014 20 490 250 20 550 1.80 B -0.27[-089, 0.35] 622
B » SATRALTI: 1B a Schneider, 2016 100 740 077 100 800 0.72 = 0.80(-1.09, -051) 7.49
Subgroup, V1 = 06.7%,p 0000 I 032(825,630) 865 ; ; ;
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Pinho, 2015 Oparing o - 660(629.691) 449 Orgial  Rosl Qadri, 2016 950 665 204 959 701 201 m -0.18[-0.27, -0.09] 7.88
S i = | p it L G Pinho,2015 120 7.50 170 120 7.80 160 L | 0.18(-043, 007] 7.58
Subgreup, IV (T’ = 10.2%, p = 0.281) < 658(627,688) 450
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Overal, IV (1" = 84.4%, p = 0.000) ¢ 636 (630, 643) 100,00 Heterogeneity: 1° = 0.11, I’ = 86.52%, H’ = 7.42 < -0.18(-0.48, 0.13]
Layperson Testof 8, = 6 Q(5) = 27.79, p = 0.00
De-Marchi, 2014 Closure 20 - ' 415394, 437) Real Tostof0=0: 224113, p =028
Pioho, 2015 Closuro 120 : —_ 780(751,809) Real
050 - ass@er,675) Real )
Cosure 100 —— s kom0 o Orthodontist
p=0000) 0 651 (6.44,657) Schneider, 2016 87 670 073 87 810 069 i} -1.96(-233, -160] 7.25
H Pinho, 2015 80 660 140 80 650 150 ] 0.07[-024, 0.38) 7.42
General Dentist ! Schneider, 2016 87 7.10 075 87 810 069 [ ] 1.38(-1.71, -1.05] 7.36
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i oot ingped e iion Haarogenety. = 107, < T35% =371 ~e— 1031221, 010
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Subgroup. IV (I = 85.2%, p = 0.000) <& 667(645,689) 766 Testof 8 =0:2=-1.80, p=007
Orthodontist t
! il < -0.49 [ -0.83, -0.16]
Prho. 2015 Closure ) —_— 650(617,683) 344 Onginsl  Real Oyers < _ : [ ]
Schaeider, 2016 Ciosure a7 - 507(297,7.17) 009 Converted Real Heterogeneity: v* = 0.37, I" = 95.17%, H" = 20.70
Subgroup. IV ( = 422%. p = 0.188) <> 646(6.14,679) 352 Testof 6, = 6;: Q(13) = 20361, p = 0.00
H Testof 6 =0:2=-2.89, p=0.00
Heterogenaiy between groups: p = 0.350 :
Overall, IV (I = 88.7%, p = 0.000) [ 652 (6.45,6.58) 100.00 Test of group differences: Q,(2) = 341, p=0.18
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o 1 2 3 4 5 s 7 s s 10

Random-effects REML model
Sorted by: TREATMENT

(a) (b)

Figure 2. Forest plots summarizing results of group “Opening vs. Closure.” (a) Comparison accord-
ing to author and observer. (b) Difference in means with Hedges'’s g effect between control and
intervention groups with data obtained from the included studies [7,18,49,50].
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Table 3. Data extracted and collected for qualitative analysis from the studies included in the present systematic review (population, intervention, objectives,

outcome, validity of the methodology, confounding variables, and study design).

Study Population Interventions Objectives Parameters Outcome V;,[li‘tililtg’dgf C({r/;fr(;:&(iisng Study Design
MLIA treated with
Maryland brid, MB),
1 404(()G(I]5)Ps) Direct visual Esthetic jg;,;rllim riar%tess ((IP) ) (O)NT >CR>MB>1
Armbruster et al 43 (0) observation. appearance of thod IZ sV (GDPs)-NT=CR >MB =1 YES YES N-RCT
2005) [19] 29 ali P Observers blinded various treatment orthodontc camne (SP)-NT=CR>MB =1 1 model ltipl iabl CI
( ) [19] specialists (SP) (9 i - £ d reposition (CR), or 7 real mode multiple variables
PT. 11 END. 3 SUR 4 or treatment options of treate no-MLIA (control)(NT) (L)-CR>NT>MB>1
’ ’ 4 tions. MLIA . " : .001).
OD, and 2 P) options cases 1 (more) to 5 (less (p <0.001)
attractive).
) ) (All) Dark, large canines,
s Gradua increment 87BNl margin 05
digitally Smile attractiveness C?(f,vcvar?ﬁ;eigﬁlt(gga incisive-unattractive.
40 (L) manipulated from in patients with Narrow canines-better NO
Brough et al. 40 (GDPs) ioinal MLIA morphology, and rank YES same teeth N-RCT
(2010) [6] 40 (O) ) Phglt‘éﬁglﬁa;hy. natural wvlféle gingival margin (GDPs)-natural tones; digital model same gum Nel
Blind dentition. height. No (O)-slightly brighter tones.
and random q;aegtslfgtelg’e (L)-brighter tones;
evaluation. : (O)-cusps < 1.0 mmy;
(L)-cusps 1.0-1.5 mm.
. . (Male GDPs)-most critical
o]g:eer?a‘t/ilgﬁaé : Attractiveness of Controlled Volunteers -control
. . 20 (L) (10M,10F) and smiles in patients photographic protocol. group-very pleased with YES .
De (IZIOTZT [17e]t al 20 (GDPs) > 4 years 68 ph((étcog:%hs 26 with MLIA vs. Unpleasant: their smiles. realY nlii del different lips N gIC T
practice (10M,10F) 20(SO + IP) natural whole 0 to 50.99 mm. Patient satisfaction SC +R > different teeth
22 (no-MLIA) dentition. Nice: 51-100 mm SOI; more satisfied than
: control group (p < 0.002).
Pretreatment image-least
esthetic.
Orthodontic treatment-
Space closure of MLIA S mrrigtlroircogr{?rfgst;mos ¢
. with asymmetric canines. y esthetic
142 (L) Nu(r%\uelrzi'cal Esthetic perception 2 Sy.m.mTtriC S.im‘ila.ﬁons' Larger canines-more NO
Gomes & Pinho 141 (GDPs) Valuation. of asymmetric MLIA Dlgm? manipulation esthetic. YES same parameters N-RTC
(2019) [25] 100 (O) Ranking treated with SC and (smile 1-—smaller Differences between (GDPs real model p : NC
51 (PT) in ascending order.  canine mesialization. ., canines) and L) regarding the most same mode
(smile 2—larger canines). and least esthetic

Anonymous.

Visual analog scale
(VAS) (0-10).

approach(p < 0.05).

(L) more impressed than

professionals; dental
specialists more
demanding (p < 0.05).
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Table 3. Cont.
Study Population Interventions Objectives Parameters Outcome Vlsflli(til-ilt)ydgf Cl{gg:&i isng Study Design
127 closure treatments. . .
Most esthet:
Direct visual photo Top 5 mocsl’i p;lte?lsant shapz?caersling éfifgir—%g%%
observation. cases, % ta d}'] of the central incisor width
Ranking of images Canine edge width 1403 manipt fa}f - and —0.5 mm gingival to NO
Lietal. 60 (L) digitally and height affect in 0 images with canine the central incisor edge YES o N-RTC
; & edge widths ((0, 12.5, 25 o same gingiva
(2019) [48] 41(0) manipulated from dental esthetics in & 19 20 (p < 0.005). Digital model NCI
original canine mesialization 37.5,50, 62.5 and 75% of Canine edge width same teeth
ot g " " the central incisor width) (p = 0.003) and height
photography: and heights (~05,0,05 P 0.001) affoct o
and 1.0 mm relative to lijn canine :ulSStifStioenlscs
central incisor edge)). ’
- (L)-better scored all
7 eament ivolving | Ci5eS/other groups.
303 (L) Onli Perception of smile space dlosure g (All)—;ldleal snlule = smile
. nline survey. ttracti i : ith lat inci .
Mota & Pinho 215 (GDPs) Digital ~ MLIA cases troated  Unilateraland bilateral. " (All) canine _YES NO N-RCT
(2016) [14] 81 (0) manipulation. with canine Numeric scale (1—1.0) remodeling-more attractive. digital model Cl
55 (PT) mesialization. (least to most attractive)  GPPps/0/PT- favor canine
>5-attractive remodeling + gingival
<5-unattractive. remodeling
All photos score- O < GDPs
<L.
. Males- highest scores.
Esggiizli)cz;lgg;t}i,bn Smile es_thetic 4 clinical cases Symmetric cases and
Pinho et al. 18%2(%%1)75) preferences. p atiitcse‘};til&nﬁlu A 24 smile photos. medlun;s(r)r;élg- higher YES S arﬁgip S N-RCT
(2015) [18] 80 (O) {’ie—arsd t with respect to Numer_mal scale Gingival exposure- real model different teeth NI
pos _1 rei. men gingival exposure. significant influence on the
evatuations. esthetic perception in
post-treatment cases
(p <0.001).
21 patients SCemae oo
: . . (11 SC/10 PR). ‘staffhi
959 (DSt) and %gli%;sulrveg Esthetic pgrceptlon 10 specialist dentists Females i;cilnstaff higher YES
arad plete concerning the gs-

. University staff . > (O + RD) ranked the _ Real N-RCT
Qadri et al. F/M (76% /24%) responses with 9590  outcome of bilateral photos Females/males-preferred orphed model ~YES NCI Cross-
(2016) [49] N ? judgments. MLIA treatment . SC/PR=3/1 . multiple variables ;

50 X tients with SC. SO Most attractive (1)-least (p < 0.001) Photo size sectional
5 (RD) 4 %‘}ESA%%%}X)EOS' patien S(;/;HIP gt attractive (22). Spacéj closure more standardization

Only bilaterally MLIA
included in this study.

attractive than space
opening by (L).
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Table 3. Cont.
Study Population Interventions Objectives Parameters Outcome Vlsflli(til-ilt)ydgf Cl{gg:&i isng Study Design
(O, GDPs)-space closure
with canine significantly
. . 1 ideal image. less attractive/ideal smile
Direct 1 g ;
O]Erseecrvxgltsigral. Effect of canine 6 morphed images unless replaced by ideal
Digital manipulation. characteristics and (canine with lateral canines(p < 0.001). NO
Ravner et al 30 (L) (average female face symmetry on incisor-unilateral and (L)-lateral incisors replaced YES same face N-RCT
(2}61 5) [9] ’ 30 (GDPs) imase based on perceived smile bilateral). with canines different from real model same teeth same CI
30 (O) £ tgl hot 4 attractiveness, in 3 types of canine created ideal smile, but not smile
TOon af P 01 08 0 MLIA treated with using software. clinically significant.
len;a e canine mesialization. Variations in (All)- unilateral
volunteers). shape, length, and color. replacement not
significantly less attractive
than bilateral replacement.
Quiz Significant differences—(All
40 (L) Digital model of an Valuatitgn of eslttl’letigl " | professionals) a)nd (L) NO
. . perception in altere simulations. (p < 0.005). _
40 (O) (descriptive analysis) with or without 0 to 100. absence of diastema, g same model
N p L val %[’ ) treatment. symmetry-higher valued
umerical valuation. by all groups.
O/GDPs-no-MLIA more
attractive than SC + R > SO
Direct visual phot . . 1P YES
100 (L) lri)(ias‘grsvu;ign.o ° Esthetic evaluation 7 pairs of.blpolar (Non-significant). Real YES
Schneider et al. 100 (GDPs) 9 frontal photos of implants vs canine adjectives. L-5C + R > no-MLIA Model . . N-RCT
(2016) [50] 87 (0) 3-SC+R substitution in Smiles classified L/GDP >E§Ij(t+ IP. ‘ Best photo muﬁzp le dvarmbles CI
Blinded observers 3-SO + IP patients with MLIA. (less- n{g?gla;z ctive). s é +e i{scores or preselection by 1xed cases
3-no-MLIA All groups-Worst scores for orthodontists
O +IP

(Nonsignificant).
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Table 3. Cont.

Study Population Interventions Objectives Parameters Outcome Vlsflli(til-ilt)ydgf Cl{gg:&i isng Study Design
Original image-highest
acceptance by (All).
Extraoral photograph. Lowest acceptance-left
20-year-old _ side alterations.
wompomal el gt
Direct visual occlusion. .
observation. Software manipulation R+ C-lowel%tpscore from
(L) Digital manipulation. of original photograph. ([()St)—lesazlst
(?DDSIBS) UNIL?A%ER AL Perception of the Mandlbu(lia.; arch without attractive-bilateral Efasl sa mlj(t?e oth
Souza et al. attractiveness of jmodifications. alterations Digitall N-RCT
150 BILATERAL : Various compositions T igitally same gum
(2018) [51] (22 and 40 MLIA replaced with . . . Globally—(L)-lowest : - CI
an y) R+G) - i Tio ot with different sizes and manipulated same mandibular
Similar (R+B+Q) canine mesialization. proportions of height scores/other groups Model teeth
socioeconomic status ® and width of the teeth to Least acceptableT(All)
R+C+G) simulate repositioning of groups-bleaching
(R+B) the canine on the left (L)-attractive—bleached
right, or both sides. mesialized canines without
& \/AS 0to 10 ’ treatment.
- (GDPs and DSt)- notice
(less to more esthetic). more differences than (L).
(L)-cannot detect some
interventions.
Standard image.
Five series .
774(%%%)5) Size, morphology, (width, color, gingival Bigigge‘g‘fiarg A
37(0) Direct visual s?ﬁit‘j:?d(t)é g;r’{ﬂ?e margiq heig}ét, c.ani.nel sur};stituted canir}:e—most YES NO
Thi (age exlir(iigl e and . 'oliserva'tlo?. . influence on crown .t1p},1a.n htglr;%llva unattractive to (All) Real same teeth
ierens et al. g > p o Digital manipulation. dento-gingival margin height of the professionals and (L). Digitally same gum N-RCT
(2017) [52] Ig‘ne;ne;,g ZXSFIEE; t(e) ag?;clzilsgnz};s attrac(’;i\k/)endess | nel%lggrc:é?i )ﬁrSt Gingival height of the manipulated same mandibular c1
: erceive enta : ighbori lar-least teeth
(9) ) UNILATERAL pprofessionle and Image most deviated nj;\%ttrzzlt?\%er—)zeAﬁ)ogi)ue;: model *
Female: Male (ratio laypeople. from the standard/each of examiners
1.5:1) parameter combined into ’

a final series.

All-all groups of observers; B-bleaching; CI-control image; MLIA-maxillary lateral incisor agenesis; F-female; L-layperson; G-gingival recontouring; GDPs-general dental professional;
M-male; NCI-no control image; N-RCT-non-randomized controlled trial; O-orthodontist; M-male; PT-prosthodontist; R-reshaping of the canine crown; SC + R-space closure and

composite restorations; and SO + I-space opening + implant-supported crown.
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Figure 4. Forest plot summarizing results obtained in group “Canine without remodeling vs. Canine

with dental remodeling vs. Canine with dental and gingival remodeling”, BILATERAL. (a) Compari-

son according to type of remodeling by the same author. (b) Comparison according to observer and
type of remodeling, with data obtained from the included studies [9,14,16,18,48,51].

When comparing opening and closure (Figure 2a), the data showed no significant dif-
ferences (p < 0.05) between the two treatment types in the four studies analyzed [7,18,49,50].
These forest plots highlight the relatively low scores observed for both treatment options
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in the study by De-Marchi et al. [7], a high dispersion of values in the study by Schnei-
der et al. [50], and a trend toward higher scores according to laypersons compared to dental
professionals in the study by Pinho et al. [18]. The study by Qadri et al. [49], which had
the largest sample, showed no difference between opening or space closure for the same
observer type.

When analyzing the difference in means and effect size (« = 0.05; 95% CI; Z-value
1.96) (Figure 2b), the magnitude of the overall effect was medium (g = 0.5; p < 0.05) for the
intervention with larger variations occurring in the study by Schneider et al. [50] in values
according to orthodontists.

Overall, in unilateral MLIA, as shown in Figure 3a,b, there was a slight decrease
in the scoring of smiles between no remodeling and dental and gingival remodeling.
When comparing results within the same article, the study by Rayner et al. [9] showed an
increase in rating with increased canine reshaping in all categories of participants, wherein
laypersons presented higher assessments than those of professionals, except for dental and
gingival remodeling, wherein professionals considered this kind of procedure far more
esthetic. Mota and Pinho [14] presented a more significant score increase between the
canine without remodeling and the canine with dental remodeling, and the lowest increase
for the canine with the two types of remodeling (p < 0.05). In this study, the scoring from
laypersons was higher than that of professionals for all types of remodeling, appearing less
pronounced for complete remodeling (p < 0.05). Souza et al. [51] showed a tendency for
worse scores for dental remodeling only compared to other interventions in all groups of
observers with laypersons presenting the lowest values.

By analyzing the studies that included only one type of procedure, Rosa et al. [16]
revealed lower esthetic results in all groups of participants in the case of canines without
remodeling, whereas Pinho et al. [18] (canines with dental remodeling) found values similar
to those of other studies using the same procedure. Data from Thierens et al. [52] showed
lower scores for dental only or dental and gingival remodeling compared to no remodeling
and high heterogeneity among groups of observers.

If the MLIA was bilateral (Figure 4a,b) with symmetry of the smile, there was no
significant discrepancy in esthetic appreciation (p < 0.05); however, there was a more
positive assessment regarding the groups with dental and gingival remodeling. As an
exception, the study by Rosa et al. [16] showed a negative appreciation for all types of
remodeling according to all observers.

When comparing the different types of procedures within each article, in the study by
Rayner et al. [9], unlike what happens for other therapeutic options, laypersons grant the
lowest value for gingival remodeling, as in the study by Rosa et al. [16].

Pinho et al. [18] obtained results with a distribution similar to that of Mota and
Pinho [14]. In the last study, it was possible to observe a higher appreciation in the
laypersons group than in the others. However, this difference was less marked in cases
with tooth and gingival remodeling owing to a better ranking from dental professionals.

Regarding the sample used in each of the 11 studies suitable for the meta-analysis,
as shown in Table 2, there was a disparity that may have induced an overestimation of
the intervention effect, as suggested by the asymmetries shown in Figure 5a—f, and some
amount of bias is possible. Two studies [16,52] had more publication bias than the other
studies.

In Figure 6, heterogeneity among the effect sizes of the studies is suggested because
several studies were outside the 95% CI region. Some studies, located toward the right of
the x-axis, reported high precision. All studies were positioned on or above the green line,
and the red line slopes slightly upward, indicating that the intervention is slightly more
favorable than the control group.
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In the paired t-test run on the type of treatment subgroup (space opening versus space
closure) (Supplementary Table S2), the ideal image (6.93 & 1.11) was valued more than
the intervention (6.46 & 1.09) with a significant decrease of 0.47 (95% CI, 0.7246 to 0.2126)
£(13) = —3.99541, p < 0.002), which in this particular case revealed no preference for any
type of treatment.

A paired t-test was performed on the type of remodeling subgroups (canine without re-
modeling, canine with dental remodeling, and canine with dental and gingival remodeling).
Supplementary Table S3 showed no significant differences except for the subgroup “canine
without remodeling” with the control image (ideal smile) (6.81 & 1.29) being more valued
than the no-remodeling image (4.47 & 1.51) with a significant decrease of 2.34 (95% ClI,
3.2270 to 1.4587), t(13) = —5.7245, p< 0.002), suggesting the need for remodeling in cases
treated with space closure.

The results of the Shapiro-Wilk test of normality (& = 0.05; 95% CI) and boxplots for
the identification of significant outliers (p < 0.05; 95% CI) enabled a valid paired f-test run
(Supplementary Table S4 and Supplementary Figure S2).
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4. Discussion

This review assessed the differences in esthetic perception between laypersons and
dental professionals (those with specialized skills).

In light of the data obtained (p < 0.05), the null hypothesis that no differences existed
among observers’ esthetic perceptions in different clinical situations of MLIA treatment
was rejected.

The authors followed a double strategy to include as many studies as possible. The
search with the Boolean expression quickly limited the articles; the broad search validated
the first, certifying that no research article was missing. Google Scholar is a free, easily
accessible, and growing search engine and despite being more recent has the power to
extract similar results [43] as other resources frequently used and reputable (Web of Science
and Scopus). This strategy also provides insights into the scientific community’s interest in
the subject. Nevertheless, despite its accuracy, it has few filters that retrieve a tremendous
number of results, thereby producing a large amount of noisy data while searching.

Globally, in the studies found, esthetic analysis does not follow standardized parame-
ters as some studies [14,49,51] have considered both the sizes and characteristics of samples,
whereas others [9,16] have considered only sizes. Both calculations were assessed during
the methodological rating (Table 1), bearing in mind that the analysis of the first calcula-
tions [14,49,51] was more complete. Only five studies [9,14,16,49,51] performed sample
size calculations. In one study [19] the authors admitted the lack of sample size calculation
as a limitation, as the sample could not represent the entire population, assuming some
bias. Two studies [11,53] were excluded for non-discrimination of the agenesis location or
target population, single observer evaluation, or non-maxillary agenesis.

4.1. Differentiation Degree among Professionals

The studies did not accurately differentiate each professional category, mainly or-
thodontists, as official specialization is still being implemented in many countries. An
orthodontist can be a professional with clinical experience in orthodontics but with unoffi-
cial training. Therefore, a sharp distinction between them and general dentists is lacking,
possibly biasing the results. Orthodontists were absent in three studies [7,49,51] or in-
cluded without specifying their specific training [16,18,19,25,48,50,52], whether they were
orthodontic specialists or equivalents [9], or whether the designation extended to senior
specialty students and hospital consultants [6]. Only one study [14] described orthodon-
tists as professionals with at least 2 years of full-time training in orthodontics and more
than 50% of their clinical practice in the area. Assuming that an orthodontist should be
responsible for the treatment plan and decision to open or close the MLIA space, and
that orthodontic procedures are often needed before gingival remodeling in situations of
space closure, it is important to better differentiate these professionals in future studies.
As the treatment should be multidisciplinary, some authors [14,49,52] included restorative
dentists, periodontologists, or prosthodontists in their evaluations without specifying their
expertise levels.

4.2. Age and Gender of the Participating Population

Regarding the participating population, only two studies grouped the population
according to age (25-60 years [16] and a mean age of 25 years [49]), which is a relevant
factor [54], as older groups of laypeople tolerate more discrepancies in smile esthetics than
younger groups, except for gingival exposure >6 mm during the smile (considered nones-
thetic by all age groups). By contrast, the influence of gender on the esthetic perception
of smiles is considered insignificant in the literature [30,48,49,54,55]. In this study, most
studies only briefly described the participant’s gender, while the others omitted the subject.
At most, by reading the results, we can say that there is a tendency for females to prefer
narrower teeth and a greater step between the edge of the remodeled canine and the edge of
the reference central incisor [48], and females tend to give higher scores [49], but differences
may be highly culture-dependent [4].
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4.3. Digital and Real Models

Both digital and real models have advantages and disadvantages. The main benefit
of the digital model is the absence of confounding variables. Produced by computerized
handling and performed from an initial 2D virtual image or a clinical photograph, it
maintains the same teeth and lips, and therefore the same smile, introducing only slight
variations. However, digital representations do not fully represent actual clinical situations
in daily life, making it difficult to perceive the image and its appreciation [16]. The data
obtained in this review show a tendency for higher ratings when this method is employed,
because the images appear more perfect, which is a source of involuntary bias. A real model
has the advantage of representing reality in images, similar to daily clinical situations, and
it does not follow a standard or reference. In contrast, eliminating distraction variables due
to individuality is impossible with different teeth, lips, and smiles. These natural features
distract the viewer, biasing the evaluation with a tendency to identify more anatomical
defects, which may justify the lower ratings.

To minimize these differences, some studies have focused on the lower face, overlap-
ping the same lips in different agenesis phenotypes [6,16,18]. In contrast, others digitally
morphed a female model to represent the most prevalent type of that gender [9,14]. Stud-
ies that used real models [7,19,49,50] failed to eliminate confounding variables with an
inherent evaluation bias. The digital manipulation of a real model with the elimination of
confounding variables using the same lips, teeth, and face was formerly proposed [9] to
allow a perception closer to reality through the real model. A similar methodology with
minor digital manipulations over an original photograph to obtain a range of simulations
has been identified [25,48,51,52].

A transversal constraint found in most studies is the restricted time for image observa-
tion (a few seconds), which allows only the observer’s first impression, probably biassing a
score that could change with a more extended viewing period.

4.4. Rating Scales

The use of rating scales that were not directly comparable forced a fundamental
convenience scale conversion but was a limitation. The VAS allows for a wider value choice,
with the selection of values on a non-numeric reference scale with possible fractional values,
which is unlikely with the 0-10 scale with only unique integers. This was the most relevant
limitation of this systematic review, because it forced the adaptation of the results with no
bibliographic references to support this conversion. In addition, two studies [49,50] used a
scale of 0 to 5, which further strengthened the results. Another pertinent conversion was
from the quantitative scale of the mean with standard deviation [7,14,16] or the median [9]
to the mean with a 95% confidence interval, given in only one study [18]. However, this
conversion is supported [44,45], allowing for the comparison of values in the same units of
measurement, making the values comparable. Future studies could adopt a numeric rating
scale (NRS) to standardize the evaluation of subjective perception of smile esthetics. VAS
and NRS are concordant for evaluating both extra- and intra-oral images, are not influenced
by differences between evaluators, and are simple methods; however, NRS is easier to deal
with [56].

4.5. Smile Evaluation

The lack of significant differences (p < 0.05) between the two types of treatment found
in the “Opening vs. Closure” group (Figure 2a,b and Supplementary Table S2) may be
explained within each study by the inability of laypersons to detect subtle differences
between situations, ranking both types of therapy with high scores [7,18]. However, in the
inter-article classification, there was a discrepancy between the absolute results, which can
be explained by the different scales and subsequent scale conversions. Nevertheless, the
results indicated that both treatments achieved similar esthetic results (p < 0.05) [7,18]. In
the group “No remodeling vs. Dental remodeling vs. Dental and gingival remodeling”-
Unilateral (Figure 3a,b), the main differences existed between the presence or absence
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of symmetry, especially perceived by laypersons, to whom the most important factor
is the symmetric morphology of the canine compared to the contralateral incisor when
space closure is performed. Furthermore, mimicry between the lateral incisor and canine
was valued more by laypersons than by dental professionals (p < 0.05). In contrast, the
value of gingival remodeling was similar to that of isolated dental remodeling (p < 0.05).
Paradoxically, for bilateral [9,16] and unilateral treatment [9], these authors found a reversal
in the results obtained by laypersons and by the different groups of professionals, with
laypersons scoring better images of “no remodeling” and “dental remodeling”, as seen
more recently [51], a result not observed for images of “dental and gingival remodeling.”

The greater ability to detect details and greater technical demands of professionals due
to specific training could explain this reversal, or perhaps laypersons’ lack of perception of
the changes in gingival margins may account for the reversal instead. Thus, gingival remod-
eling of canines should be weighed because it often requires supplementary orthodontic
techniques, such as canine extrusion or premolar intrusion, gingival zenith change, and
sometimes extensive coronary recontour [14], or even the need for mucogingival plastic
surgery. Laypersons undervalue these procedures, and tolerate asymmetries of the gingival
margin at the level of the central incisors up to 2 mm [9], the threshold for professionals
being only 0.5 mm [9]. Given this fact and knowing that the asymmetries are more notori-
ous closer to the midline, we can consider tolerable small asymmetries between the lateral
incisors and canines [8]. To minimize differences in assessments, some authors [9,14] have
used laypersons with advanced academic studies to approach the professional population.
These differences remained, suggesting that professional training could be the primary
key to valuing a smile. Regardless of the chosen treatment, if the agenesis is bilateral and
attains a symmetrical treatment result, the result is accepted as esthetic, with higher global
scores consistent with results from previous studies [8,18,34]. Therefore, one should seek
symmetry in relation to the midline, knowing that, on average, orthodontists are more
able to detect midline deviations exceeding 2 mm, while laypersons only notice variations
greater than 3 mm [16,34].

4.6. Canine Morphology

Despite some limitations (canine esthetic variables changed separately and not as
a whole and qualitative rating), one study [6] allowed us to understand how the width,
height, morphology, color of the canine crown, and height of the gingival margin can alter
the classification by itself. It was concluded that laypersons prefer narrower canines and
value brighter hues than professionals. The existence of a positive correlation between
the darkest canines and less attractive smiles, a fact recently highlighted [51,52], indicates
that a simple change in the canine color hue makes smiles more attractive. A similar result
was recently described in a study that focused on the perceptions of dental dyschromia
according to patients and dentists, although it was not related to agenesis [57].

However, there is no consensus regarding the width of the canine as a substitute.
Gomes and Pinho [25] partially contradicted two others [6,52], observing that all groups of
observers preferred broader canines in a digitally manipulated specific clinical situation
(asymmetric mesialized canines with differences in shape, color, and gingival contour).
Notably, that study [25], despite having used a rule to distinguish canines as smaller or
larger, had a ruler description that was somewhat confusing, without tangible value as a
reference, preventing a more informed comparison between studies. Another study [52]
also raised doubts about the width parameters as it used the original canine as an initial
reference, raising doubts about matching these actual dimensions with those occurring in
an average population. To overcome this, future studies should routinely use the canine
width compared with the central incisor in the frontal view, as previously suggested [30,58].
Therefore, there is an urgent need for more extensive studies and randomized clinical
trials. The divergence in these results may also be related to temporal changes in esthetic
concepts or even to the geographic origins of perceivers, as has been suggested [59] since
the participating populations were from different cultural roots, or the divergence may
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perhaps be related to the chosen substitute canine edge width or height [48], possibly
affecting esthetics in the treatment of maxillary canine substitution. Additionally, the
subjectivity of esthetic perception and possible changes based on the shared beliefs and
standards of a specific community cannot be forgotten.

Li et al. [48] found that a canine with an edge width of 62.5% of the central incisor
width and an edge height of 0.5 mm gingival to the central incisor edge was considered the
most esthetic shape for the canine. Orthodontists do not appreciate marked cusp slopes
(>1.0 mm) [48]. Simultaneously, laypersons preferred cusps between 1.0 and 1.5 mm. These
results for laypersons have been reported [13] along with the lack of esthetic impact of the
wear of the canine cusps, a detail that could favor a slight step between the edge of the
substitute canine and the edge of the central incisor [48,60]. Recently, it was found [55] that
when the lateral incisor was the mater, laypersons preferred wider teeth, with tendencies
for measurements far beyond the 62.5% reference of the golden width/height proportion,
the relationship most valued by orthodontists.

This systematic review has revealed that standardized and randomized clinical trials
are still needed to compare symmetrical MLIA space opening or closure and to evaluate
asymmetrical situations with the need to use the same rating scale. Given the data obtained,
dental professionals must abstain from giving their personal opinions when recommending
treatment options for an MLIA situation because discrepancies exist between the treatment
result judged as most esthetic and that most likely to be recommended.

4.7. Different Options for MLIA Management

Based on all the data collected, the management of maxillary lateral incisor agenesis
in a growing young population can include (1) monitoring because in some cases, no
treatment may be necessary if the missing tooth does not affect the patient’s dental health,
function, or esthetics (in these cases, the mesial drift of the canine is allowed); (2) space
maintenance to prevent the adjacent teeth from drifting into the empty space, preferably
with a fixed tooth-shaped space maintainer until a permanent replacement tooth can be
placed; and (3) orthodontic treatment depending on the severity of the misalignment, the
planned closure or space opening, or other orthodontic issues. In young adults and adults,
besides those options, there are two alternatives: (4) a single-tooth implant, preferably as
late as possible to delay infraocclusion, or (5) tooth-supported restoration in the form of a
dental bridge with one or two supporting wings.

5. Conclusions

The esthetic perception of MLIA treatment is controversial, even among professionals.
Laypersons cannot value space opening versus space closure and value symmetry. Or-
thodontists are among the most demanding professionals in line with their expertise in the
area. Gingival remodeling was not significantly more valued (p < 0.05) than isolated dental
remodeling. In doubtful situations, a discussion with a less demanding patient is pertinent.
Therefore, dentists should avoid overtreatment. Randomized clinical trials are still needed
to compare symmetrical MLIA space opening or closure and to evaluate asymmetrical
situations. Comparable rigorous methodologies, such as the standardization of the group
of observers and rating scale, are needed.

Supplementary Materials: The following supporting information can be downloaded at https://www.
mdpi.com/article/10.3390/dj11040105/s1: Table S1: Difference in means and size effect calculation;
Table S2: Paired t-test run on the type of treatment subgroup (space opening versus space closure);
Table S3: Paired t-test run by type of remodeling (canine without remodeling, canine with dental
remodeling, and canine with dental and gingival remodeling); Table S4: Shapiro-Wilk test of normal-
ity: (a) by type of treatment; (b) by type of re-modeling; Figure S1: Forest plots with differences in
means, by author and: (a) type of remodeling, (b) type of agenesis, (c) observer; Figure S2: Boxplots
for the identification of significant outliers: (a) Opening versus closure data; (b) Unilateral agenesis;
(c) Bilateral agenesis.


https://www.mdpi.com/article/10.3390/dj11040105/s1
https://www.mdpi.com/article/10.3390/dj11040105/s1

Dent. ]. 2023, 11, 105 20 of 22

Author Contributions: Conceptualization, M.C.-L. and T.P.; methodology, M.J.C.-L.; software,
M.]J.C.-L.; validation, M.C.-L., M.].C.-L. and T.P;; formal analysis, M.J.C.-L.; investigation, M.C.-L.;
resources, M.].C.-L.; data curation, M.C.-L.; writing—original draft preparation, M.C.-L.; writing—
review and editing, M.J.C.-L.; visualization, M.C.-L.; supervision, T.P.; project administration,
M.J.C.-L.; funding acquisition, T.P. All authors have read and agreed to the published version of the
manuscript.

Funding: This research was funded by CESPU, CRL (Grant number AlignAgen-GI2-CESPU-2022).
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Rodrigues, C.D.D.T.; Magnani, R.; Machado, M.S.; Oliveira, O.B. The perception of smile attractiveness. Angle Orthod. 2009, 79,
634-639. [CrossRef] [PubMed]

2. Oliveira, PL.E.; Motta, A.; Pithon, M.; Mucha, J. Details of pleasing smiles. Int. |. Esthet. Dent. 2018, 13, 494-514.

3.  Shamban, A. The signature feature(TM): A new concept in beauty. J. Cosmet. Dermatol. 2019, 18, 692—-699. [CrossRef] [PubMed]

4. Romsics, L.; Segatto, A.; Boa, K.; Becsei, R.; Rézsa, N.; Szanto, I.; Nemes, J.; Segatto, E. Dentofacial mini- and microesthetics as
perceived by dental students: A cross-sectional multi-site study. PLoS ONE 2020, 15, e0230182. [CrossRef] [PubMed]

5. Lukez, A,; Pavlic, A.; Trinajstic Zrinski, M.; Spalj, S. The unique contribution of elements of smile aesthetics to psychosocial
well-being. J. Oral Rehabil. 2015, 42, 275-281. [CrossRef] [PubMed]

6. Brough, E.; Donaldson, A.N.; Naini, F.B. Canine substitution for missing maxillary lateral incisors: The influence of canine
morphology, size, and shade on perceptions of smile attractiveness. Am. |. Orthod. Dentofac. Orthop. 2010, 138, 705.E1-705.E9,
discussion 705-707. [CrossRef]

7. De-Marchi, L.M.; Pini, N.I;; Ramos, A.L.; Pascotto, R.C. Smile attractiveness of patients treated for congenitally missing maxillary
lateral incisors as rated by dentists, laypersons, and the patients themselves. J. Prosthet. Dent. 2014, 112, 540-546. [CrossRef]
[PubMed]

8. Kokich, V.O.; Kokich, V.G.; Kiyak, H.A. Perceptions of dental professionals and laypersons to altered dental esthetics: Asymmetric
and symmetric situations. Am. J. Orthod. Dentofac. Orthop. 2006, 130, 141-151. [CrossRef] [PubMed]

9. Rayner, W.J.; Barber, S.K.; Spencer, R.J. The effect of canine characteristics and symmetry on perceived smile attractiveness when
canine teeth are substituted for lateral incisors. J. Orthod. 2015, 42, 22-32. [CrossRef] [PubMed]

10. Almuzian, M.; Mcintyre, G. Great Expectations of Patients with Missing Lateral Incisors: When are Space Opening and Space
Closure Appropriate? Eur. |. Clin. Orthod. 2015, 3, 68-74.

11. Dueled, E.; Gotfredsen, K.; Trab Damsgaard, M.; Hede, B. Professional and patient-based evaluation of oral rehabilitation in
patients with tooth agenesis. Clin. Oral. Implant. Res. 2009, 20, 729-736. [CrossRef] [PubMed]

12.  Kokich, V.O,, Jr.; Kiyak, H.A.; Shapiro, P.A. Comparing the perception of dentists and lay people to altered dental esthetics. J.
Esthet. Dent. 1999, 11, 311-324. [CrossRef] [PubMed]

13.  Pinho, S,; Ciriaco, C.; Faber, J.; Lenza, M.A. Impact of dental asymmetries on the perception of smile esthetics. Am. J. Orthod.
Dentofac. Orthop. 2007, 132, 748-753. [CrossRef] [PubMed]

14. Mota, A.; Pinho, T. Esthetic perception of maxillary lateral incisor agenesis treatment by canine mesialization. Int. Orthod. 2016,
14, 95-107. [CrossRef] [PubMed]

15. Polder, B.J.; Van't Hof, M.A.; Van der Linden, EP,; Kuijpers-Jagtman, A.M. A meta-analysis of the prevalence of dental agenesis of
permanent teeth. Commun. Dent. Oral Epidemiol. 2004, 32, 217-226. [CrossRef] [PubMed]

16. Rosa, M.; Olimpo, A.; Fastuca, R.; Caprioglio, A. Perceptions of dental professionals and laypeople to altered dental esthetics in
cases with congenitally missing maxillary lateral incisors. Prog. Orthod. 2013, 14, 34. [CrossRef] [PubMed]

17.  Lupinetti, G.M,; Li, P; Feagin, K.; MacDougall, M.; Lamani, E. Non-syndromic hypodontia of maxillary lateral incisors and its
association with other dental anomalies. Prog. Orthod. 2022, 23, 53. [CrossRef]

18.  Pinho, T.; Bellot-Arcis, C.; Montiel-Company, ].M.; Neves, M. Esthetic Assessment of the Effect of Gingival Exposure in the Smile
of Patients with Unilateral and Bilateral Maxillary Incisor Agenesis. J. Prosthodont. 2015, 24, 366-372. [CrossRef]

19. Armbruster, P.C.; Gardiner, D.M.; Whitley, ].B., Jr.; Flerra, J. The congenitally missing maxillary lateral incisor. Part 1: Esthetic
judgment of treatment options. World . Orthod. 2005, 6, 369-375. [PubMed]

20. Abdulrahman, N.A.M.; Khalifa, N.; Alhajj, M.N. Dentists’ Preferences in the Treatment of Congenitally Missing Maxillary Lateral
Incisors. Braz. Dent. Sci. 2019, 22, 243-251. [CrossRef]

21. Carlson, H. Suggested treatment for missing lateral incisor cases. Angle Orthod. 1952, 22, 205-216.

22. Silveira, G.S.; de Almeida, N.V.; Pereira, D.M.; Mattos, C.T.; Mucha, J.N. Prosthetic replacement vs space closure for maxillary
lateral incisor agenesis: A systematic review. Am. |. Orthod. Dentofac. Orthop. 2016, 150, 228-237. [CrossRef]

23. Westgate, E.; Waring, D.; Malik, O.; Darcey, ]. Management of missing maxillary lateral incisors in general practice: Space opening

versus space closure. Br. Dent. ]. 2019, 226, 400—406. [CrossRef]


https://doi.org/10.2319/030508-131.1
https://www.ncbi.nlm.nih.gov/pubmed/19537851
https://doi.org/10.1111/jocd.12944
https://www.ncbi.nlm.nih.gov/pubmed/30950197
https://doi.org/10.1371/journal.pone.0230182
https://www.ncbi.nlm.nih.gov/pubmed/32163487
https://doi.org/10.1111/joor.12250
https://www.ncbi.nlm.nih.gov/pubmed/25339622
https://doi.org/10.1016/j.ajodo.2010.08.004
https://doi.org/10.1016/j.prosdent.2014.01.019
https://www.ncbi.nlm.nih.gov/pubmed/24725615
https://doi.org/10.1016/j.ajodo.2006.04.017
https://www.ncbi.nlm.nih.gov/pubmed/16905057
https://doi.org/10.1179/1465313314Y.0000000118
https://www.ncbi.nlm.nih.gov/pubmed/25808380
https://doi.org/10.1111/j.1600-0501.2008.01698.x
https://www.ncbi.nlm.nih.gov/pubmed/19515060
https://doi.org/10.1111/j.1708-8240.1999.tb00414.x
https://www.ncbi.nlm.nih.gov/pubmed/10825866
https://doi.org/10.1016/j.ajodo.2006.01.039
https://www.ncbi.nlm.nih.gov/pubmed/18068592
https://doi.org/10.1016/j.ortho.2015.12.005
https://www.ncbi.nlm.nih.gov/pubmed/26796152
https://doi.org/10.1111/j.1600-0528.2004.00158.x
https://www.ncbi.nlm.nih.gov/pubmed/15151692
https://doi.org/10.1186/2196-1042-14-34
https://www.ncbi.nlm.nih.gov/pubmed/24325825
https://doi.org/10.1186/s40510-022-00451-2
https://doi.org/10.1111/jopr.12216
https://www.ncbi.nlm.nih.gov/pubmed/16379208
https://doi.org/10.14295/bds.2019.v22i2.1710
https://doi.org/10.1016/j.ajodo.2016.01.018
https://doi.org/10.1038/s41415-019-0082-4

Dent. ]. 2023, 11, 105 21 0f22

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Seehra, J.; Al-Ali, A.; Pandis, N.; Cobourne, M.T. Space closure versus space opening for bilateral absent upper lateral incisors:
What is the duration of orthodontic treatment? Eur. ]. Orthod. 2019, 42, 460—465. [CrossRef]

Gomes, A.E; Pinho, T. Esthetic perception of asymmetric canines treated with space closure in maxillary lateral incisor agenesis.
Int. |. Esthet. Dent. 2019, 14, 30-38. [PubMed]

De-Marchi, L.M.; Pini, N.I.; Hayacibara, R.M.; Silva, R.S.; Pascotto, R.C. Congenitally missing maxillary lateral incisors: Functional
and periodontal aspects in patients treated with implants or space closure and tooth re-contouring. Open Dent. ]. 2012, 6, 248-254.
[CrossRef]

Jamilian, A.; Perillo, L.; Rosa, M. Missing upper incisors: A retrospective study of orthodontic space closure versus implant. Prog.
Orthod. 2015, 16, 2. [CrossRef]

Rosa, M.; Lucchi, P.; Ferrari, S.; Zachrisson, B.U.; Caprioglio, A. Congenitally missing maxillary lateral incisors: Long-term
periodontal and functional evaluation after orthodontic space closure with first premolar intrusion and canine extrusion. Am. J.
Orthod. Dentofac. Orthop. 2016, 149, 339-348. [CrossRef]

Schroeder, D.K.; Schroeder, M.A.; Vasconcelos, V. Agenesis of maxillary lateral incisors: Diagnosis and treatment options. Dent.
Press. J. Orthod. 2022, 27, e22spe21. [CrossRef] [PubMed]

Tan, D.; Playle, R.; Harris, A.; Tredwin, C.; Addy, L. Does the gender of the subject affect perceived smile aesthetics when varying
the dimensions of maxillary lateral incisors? Br. Dent. J. 2018, 225, 235-240. [CrossRef] [PubMed]

Pini, N.L; De-Marchi, L.M.; Gribel, B.; Ramos, A.L.; Furquim, L.; Pascotto, R.C. Analysis of width/height ratio and gingival zenith
in patients with bilateral agenesis of maxillary lateral incisor. Dent. Press. ]. Orthod. 2012, 17, 87-93. [CrossRef]

Patusco, V,; Carvalho, C.K.; Lenza, M.A.; Faber, J. Smile prevails over other facial components of male facial esthetics. J. Am. Dent.
Assoc. 2018, 149, 680-687. [CrossRef] [PubMed]

Fernandes, L.; Pinho, T. Esthetic evaluation of dental and gingival asymmetries. Int. Orthod. 2015, 13, 221-231. [CrossRef]
Janson, G.; Branco, N.C.; Fernandes, T.M.; Sathler, R.; Garib, D.; Lauris, J.R. Influence of orthodontic treatment, midline position,
buccal corridor and smile arc on smile attractiveness. Angle Orthod. 2011, 81, 153-161. [CrossRef] [PubMed]

Miyoshi, C.S.; Rached, R.N.; Meira, T.M.; Allahham, A.; Saga, A.Y.; Tanaka, O.M. The Eye-Tracking Study of the Impact of the
Gingival Margin Height of Maxillary Lateral Incisors. Int. J. Periodontics Restor. Dent. 2020, 40, 261-270. [CrossRef]

Armbruster, P.C.; Gardiner, D.M.; Whitley, ].B., Jr.; Flerra, J. The congenital missing maxillary lateral incisor. Part 2: Assessing
dentists’ preferences for treatment. World J. Orthod. 2005, 6, 376-381.

Althagafi, N. Esthetic Smile Perception Among Dental Students at Different Educational Levels. Clin. Cosmet. Investig. Dent. 2021,
13,163-172. [CrossRef]

Senty, E.L. The maxillary cuspid and missing lateral incisors: Esthetics and occlusion. Angle Orthod. 1976, 46, 365-371.
Kafantaris, S.N.; Tortopidis, D.; Pissiotis, A.L.; Kafantaris, N.M. Factors Affecting Decision-Making For Congenitally Missing
Permanent Maxillary Lateral Incisors: A Retrospective Study. Eur. J. Prosthodont. Restor. Dent. 2020, 28, 43-52. [CrossRef]
Cocconi, R.; Rapa, S. Unilateral agenesis of the maxillary lateral incisor: Space closure versus space preservation in growing
patients. Semin. Orthod. 2020, 26, 24-32. [CrossRef]

Josefsson, E.; Lindsten, R. Treatment of missing maxillary lateral incisors: A clinical and aesthetic evaluation. Eur. |. Orthod. 2019,
41,273-278. [CrossRef]

Page, M.].; McKenzie, J.E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A,;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BM]J 2021, 372, n71.
[CrossRef] [PubMed]

Harzing, A.-W.; Alakangas, S. Google Scholar, Scopus and the Web of Science: A longitudinal and cross-disciplinary comparison.
Scientometrics 2016, 106, 787-804. [CrossRef]

Wan, X.; Wang, W.; Liu, J.; Tong, T. Estimating the sample mean and standard deviation from the sample size, median, range
and/or interquartile range. BMC Med. Res. Methodol. 2014, 14, 135. [CrossRef]

Hozo, S.P,; Djulbegovic, B.; Hozo, I. Estimating the mean and variance from the median, range, and the size of a sample. BMC
Med. Res. Methodol. 2005, 5, 13. [CrossRef]

Sterne, J.A.; Hernan, M.A; Reeves, B.C.; Savovic, J.; Berkman, N.D.; Viswanathan, M.; Henry, D.; Altman, D.G.; Ansari, M.T,;
Boutron, I; et al. ROBINS-I: A tool for assessing risk of bias in non-randomised studies of interventions. BM]J 2016, 355, 14919.
[CrossRef] [PubMed]

Andrade, D.C.; Loureiro, C.A.; Araujo, V.E.; Riera, R.; Atallah, A.N. Treatment for agenesis of maxillary lateral incisors: A
systematic review. Orthod. Craniofac. Res. 2013, 16, 129-136. [CrossRef]

Li, R;; Mei, L.; Wang, P; He, J.; Meng, Q.; Zhong, L.; Zheng, W.; Li, Y. Canine edge width and height affect dental esthetics in
maxillary canine substitution treatment. Prog. Orthod. 2019, 20, 16. [CrossRef]

Qadri, S.; Parkin, N.A.; Benson, P.E. Space closing versus space opening for bilateral missing upper laterals—aesthetic judgments
of laypeople: A web-based survey. J. Orthod. 2016, 43, 137-146. [CrossRef]

Schneider, U.; Moser, L.; Fornasetti, M.; Piattella, M.; Siciliani, G. Esthetic evaluation of implants vs canine substitution in patients
with congenitally missing maxillary lateral incisors: Are there any new insights? Am. J. Orthod. Dentofac. Orthop. 2016, 150,
416-424. [CrossRef]

Souza, R.A.; Alves, G.N.; Mattos, ].M.; Coqueiro, R.D.S.; Pithon, M.M.; Paiva, ].B. Perception of attractiveness of missing maxillary
lateral incisors replaced by canines. Dent. Press. ]. Orthod. 2018, 23, 65-74. [CrossRef]


https://doi.org/10.1093/ejo/cjz062
https://www.ncbi.nlm.nih.gov/pubmed/30714052
https://doi.org/10.2174/1874210601206010248
https://doi.org/10.1186/s40510-015-0072-2
https://doi.org/10.1016/j.ajodo.2015.08.016
https://doi.org/10.1590/2177-6709.27.1.e22spe1
https://www.ncbi.nlm.nih.gov/pubmed/35674572
https://doi.org/10.1038/sj.bdj.2018.543
https://www.ncbi.nlm.nih.gov/pubmed/30072786
https://doi.org/10.1590/S2176-94512012000500013
https://doi.org/10.1016/j.adaj.2018.03.019
https://www.ncbi.nlm.nih.gov/pubmed/29866363
https://doi.org/10.1016/j.ortho.2015.03.005
https://doi.org/10.2319/040710-195.1
https://www.ncbi.nlm.nih.gov/pubmed/20936969
https://doi.org/10.11607/prd.4101
https://doi.org/10.2147/CCIDE.S304216
https://doi.org/10.1922/EJPRD_1959Kafantaris10
https://doi.org/10.1053/j.sodo.2020.01.004
https://doi.org/10.1093/ejo/cjy061
https://doi.org/10.1136/bmj.n71
https://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1007/s11192-015-1798-9
https://doi.org/10.1186/1471-2288-14-135
https://doi.org/10.1186/1471-2288-5-13
https://doi.org/10.1136/bmj.i4919
https://www.ncbi.nlm.nih.gov/pubmed/27733354
https://doi.org/10.1111/ocr.12015
https://doi.org/10.1186/s40510-019-0268-y
https://doi.org/10.1080/14653125.2016.1145880
https://doi.org/10.1016/j.ajodo.2016.02.025
https://doi.org/10.1590/2177-6709.23.5.065-074.oar

Dent. ]. 2023, 11, 105 22 0f 22

52.

53.

54.

55.

56.

57.

58.

59.

60.

Thierens, L.A.M.; Verhoeven, B.; Temmerman, L.; De Pauw, G.A.M. An esthetic evaluation of unilateral canine substitution for a
missing maxillary lateral incisor. J. Esthet. Restor. Dent. 2017, 29, 442-449. [CrossRef]

De-Marchi, L.M.; Pini, N.I.; Pascotto, R.C. The relationship between smile attractiveness and esthetic parameters of patients with
lateral agenesis treated with tooth recontouring or implants. Clin. Cosmet. Investig. Dent. 2012, 4, 43—49. [CrossRef]
Sriphadungporn, C.; Chamnannidiadha, N. Perception of smile esthetics by laypeople of different ages. Prog. Orthod. 2017, 18, 8.
[CrossRef]

Martinez Florez, D.; Rinchuse, D.; Zullo, T. Influence of maxillary lateral incisor width ratio on perception of smile esthetics
among orthodontists and laypersons. J. Esthet. Restor. Dent. 2021, 33, 510-515. [CrossRef]

Rosas, S.; Paco, M.; Lemos, C.; Pinho, T. Comparison between the Visual Analog Scale and the Numerical Rating Scale in the
perception of esthetics and pain. Int. Orthod. 2017, 15, 543-560. [CrossRef]

Greta, D.C.; Colosi, H.A.; Gasparik, C.; Dudea, D. Perceptions of Dental Dyschromia by Patients and Dentist. Int. . Prosthodont.
2021, 34, 154-162. [CrossRef]

Bukhary, S.M.; Gill, D.S.; Tredwin, C.J.; Moles, D.R. The influence of varying maxillary lateral incisor dimensions on perceived
smile aesthetics. Br. Dent. J. 2007, 203, 687-693. [CrossRef]

Saffarpour, A.; Ghavam, M.; Saffarpour, A.; Dayani, R.; Fard, M.]. Perception of Laypeople and Dental Professionals of Smile
Esthetics. J. Dent. (Tehran) 2016, 13, 85-91.

Chandra Pani, S.; Fernandez, R.A ; Ihsan Kudsi, R.; Elkhawly, EF,; AlBatran, A.N.; Nasser, M.A. The Impact of Lateral Incisor
Dimensions on Smile Perception—A Study of Patients Tolerance for Deviation from the Ideal. Periodontics Prosthodont. 2016, 2, 5.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1111/jerd.12324
https://doi.org/10.2147/CCIDE.S37668
https://doi.org/10.1186/s40510-017-0162-4
https://doi.org/10.1111/jerd.12664
https://doi.org/10.1016/j.ortho.2017.09.027
https://doi.org/10.11607/ijp.6312
https://doi.org/10.1038/bdj.2007.1110
https://doi.org/10.21767/2471-3082.100010

	Introduction 
	Materials and Methods 
	General Aspects 
	Search Strategy and Criteria 
	Data Extraction and Collection 
	Methodological Quality 
	Meta-Analysis 

	Results 
	Study Selection 
	Study Characteristics and Descriptive Data Analysis 
	Meta-Analysis 

	Discussion 
	Differentiation Degree among Professionals 
	Age and Gender of the Participating Population 
	Digital and Real Models 
	Rating Scales 
	Smile Evaluation 
	Canine Morphology 
	Different Options for MLIA Management 

	Conclusions 
	References

