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Influence of different width/height ratio of maxillary anterior teeth in the
attractiveness of gingival smiles

Ana Carolina Guimaraes Borges', Mayra Reis Seixas?, Andre Wilson Machado?

Objective: To evaluate, among laypersons and orthodontists, the influence of the width/height proportions of upper anterior
teeth on the smile attractiveness, in photographs of close up smile from three adult Caucasian women, with 4 mm of gingival
exposure. Methods: The photographs of close up smiles were digitally manipulated and six images were created from each
smile with teeth’s width/height proportions in 65%, 70%, 75%, 80%, 85% and 90%. Then, all these images were manipulated
again and a black mask covering all teeth from the lower arch was created. The figures were then assessed by 60 evaluators, 30
orthodontists and 30 laypersons, who assigned, in a visual analog scale, the level of attractiveness of each image. Results: The
obtained results, in general, showed that the proportions of 75%, 80% and 85% received the highest scores while the proportion
of 65% received the lowest scores, for both groups of examiners (p < 0.05). When orthodontists and laypersons were compared,
it was not found, in most situations, a significant statistical difference between their assessments (p > 0.05). Yet, the compari-
son between scores assigned to smiles with and without inferior teeth showed that, for all situations, there was no statistically
significant difference between them (p > 0.05). Conclusion: For patients with gingival smile, the width/height proportions of
upper anterior teeth considered more esthetic were the ones of 75%,80% and 85% for laypersons and orthodontists, and the
presence or absence of inferior teeth did not affect the attractiveness level of the assessed smiles.

Keywords: Smile. Dental esthetic. Gingiva.

Objetivo: avaliar, entre leigos e ortodontistas, a influéncia da alteracéio das proporcdes largura/altura dos dentes anterossu-
periores na atratividade do sorriso, em fotografias do sorriso aproximado de trés mulheres leucodermas adultas, com 4mm de
exposicdo gengival. Métodos: as fotografias dos sorrisos aproximados foram manipuladas em computador e seis imagens foram
criadas para cada sorriso com as proporg¢des largura/altura dos dentes em 65%, 70%, 75%, 80%, 85% e 90%. Em seguida, todas
essas imagens foram novamente manipuladas e criou-se uma madscara preta cobrindo todos os dentes da arcada inferior. As
imagens foram, entéo, julgadas por 60 avaliadores, 30 ortodontistas e 30 leigos, que aferiram, em uma escala visual analdgica,
o nivel de atratividade de cada imagem. Resultados: os resultados encontrados, em geral, demonstraram que as proporcdes de
75%, 80% e 85% receberam as maiores notas enquanto a de 65% recebeu as menores notas, para os dois grupos de examinadores
(p<0,05). Quando os ortodontistas e leigos foram comparados, néo foi encontrada, na grande maioria das situacoes, diferenca
estatistica significativa entre seus julgamentos (p>0,05). Ainda, a comparacdo entre as notas aferidas aos sorrisos com e sem os
dentes inferiores mostrou que, para todas as situacdes, ndo houve diferenca estatisticamente significativa entre elas (p>0,05).
Conclusio: para pacientes com sorriso gengival, as propor¢des largura/altura dos dentes anterossuperiores consideradas mais
estéticas foram as de 75%, 80% e 85% para leigos e ortodontistas, e a presenca ou ndo dos dentes inferiores ndo influenciou no
nivel de atratividade dos sorrisos pesquisados.

Palavras-chave: Sorriso. Estética dentaria. Gengiva.

! Specialist in Orthodontics, UFBA. Submitted: Marh 31, 2012 - Revised and accepted: May 31, 2012

2MSc in Orthodontics, UFRJ. Diplomate by the Brazilian Board of Orthodontics.

3 Associate Professor of Orthodontics, UFBA; PhD in Orthodontics, UNESP/UCLA. » The authors report no commercial, proprietary or financial interest in the products
MSc in Orthodontics, PUC-Minas. Associate Professor in the MSc Program of or companies described in this article.

Orthodontics - UCLA-EUA.
» Patients displayed in this article previously approved the use of their facial and in-

How to cite this article: Borges ACG, Seixas MR, Machado AW. Influence of dif- traoral photographs.
ferent width/height ratio of maxillary anterior teeth in the attractiveness of gingival
smiles. Dental Press J Orthod. 2012 Sept-Oct;17(5):115-22. Contact address: Andre Wilson Machado

Av. Aratijo Pinho, 62 - 7° Andar - Canela, Salvador/BA - Brazil
Zip code: 40.110-150 - E-mail: awmachado@gmail.com

© 2012 Dental Press Journal of Orthodontics 15 Dental Press J Orthod. 2012 Sept-Oct;17(5):115-22



original article

Influence of different width/height ratio of maxillary anterior teeth in the attractiveness of gingival smiles

INTRODUCTION

Nowadays, the number of adults seeking esthetic
treatment is high. Many times inspired by beauti-
ful smiles of artists from the media, patients show
more and more interest in treatments that improve
the smile’s esthetic.! Generally, the literature sug-
gests that the ideal smile should not present gingival
exposure*® or only little exposure of this tissue.”°
Although this information is well accepted in litera-
ture, a quantification of this little gingival exposure is
a point of great scientific and clinical discussion. How
many millimeters of gingival exposure will be consid-
ered non- esthetic?

The classic work published by Kokich et al** showed
that smiles with gingival exposure of 4 mm were con-
sidered, by laypersons, less attractive. Recent studies
confirm these findings, showing that large levels of
gingival exposure on the smile are highly detrimental
to the smile’s esthetic.'>!%2

This way, one can observe the need to treat the
gingival smile to optimize the esthetic result of orth-
odontic treatments. This problem presents multi-
factorial etiology such as: Maxillary vertical excess,
hyperactivity and reduced length of superior lip and
changes on the heights of the upper anterior teeth’s
clinical crowns."* And therefore, the treatment is
quite diversified.

From a clinical view, due to the need for individu-
alization of the esthetic parameters for patients with
gingival smile, the following questioning can be made:
Would gingival smile patients, already considered
non-esthetic, have as width/height ideal proportion
of upper anterior teeth, the same as patients with
ideal smiles? In other words, could the modification
of width/height proportion of upper anterior teeth af-
fect the attractiveness of these smiles?

These questioning came up because, after orth-
odontic treatment of some patients, increasing the
size of upper anterior teeth by cosmetic increment of
the incisal edges, it was noticed a possible disguise of
the gingival smile. Actually, patients reported a sense
of reduction on the amount of gingival exposure.

Beside this aspect, it is known that modifying the
width/height proportion of upper anterior teeth, the
level of exposure of inferior teeth may also be altered.
Thus, another question arises: Does the modification
of width/height proportion of upper anterior teeth,
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exposing more or less the inferior teeth, affect the lev-
el of attractiveness of the smile’s esthetic?

These questions were explored in this study which
objective was to evaluate the influence of altering
width/height proportions of upper anterior teeth on
the attractiveness of three female smiles with 4 mm of
gingival exposure.

MATERIAL AND METHODS

A photograph of close up smile was used from
three adult Caucasian women between 25 and
33 years old. The selected photographs had good
smile’s esthetic, absence of restoration procedures
on upper anterior teeth and presented a minimum
gingival smile of 4 mm.

After selection, images were edited and manipu-
lated with the aid of Adobe® Photoshop® software CS4
(Seattle, USA). Initially they were paired to assure vi-
sualization in magnification of 1:1, i.e., during assess-
ment, one millimeter on the image was equivalent to
one millimeter on the real patients. For that, it was
used the measurement of the clinical crown’s height
of the upper central incisors from the study model.

Then, the images were edited to correct bright-
ness, contrast, color adjustment and removal of
eventual stains or marks that could affect the assess-
ment process. Also, one side of the smile was selected
for maintenance and/or creation of some inclusion
criteria such as: (A) Gingival exposure of 4 mm;"
(B) leveled gingival margins of canine and central in-
cisor;'>'¢ (C) gingival margin of lateral incisor 0.5 mm
below margin of central and canine'; (D) incisal
edge of lateral incisor 1 mm above the central incisor
edge;” (E) central incisor length of 10 mm and width
of 8 mm creating a height/width proportion of 80%;'
(F) adequate smile curvature with the edges of upper
anterior teeth contouring the lower lip.! This way,
three new images were created, one for each patient,
and called standard images.

These images were then manipulated to create
different proportions of upper anterior teeth. For
the first proportion, of 80%, the image was mirrored
creating perfectly symmetric sides. Five new width/
height proportions of central incisors were created:
65%, 70%, 75%, 85% and 90%. For that, based on
these proportions, the central incisor length of one
side was altered (increased or reduced) and lateral
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and canines were also modified (in same magnifica-
tion) to maintain the characteristics previously de-
scribed. These five new images were also mirrored to
maintain the images’ symmetry eliminating another
possible bias in the assessment.

As a result of this process, six images were cre-
ated, with six different width/height proportions
of upper anterior teeth, for each patient, totaling 18
images (Fig 1).

All images were manipulated once again to re-
move lower teeth creating a black mask over this re-
gion (Fig 2) totaling another 18 images. From that it
was possible to evaluate, initially, the different width/
height proportions considering different levels of low-
er teeth exposure and then excluding this variable.

After this process, an album was assembled, with
six sheets, in photographic paper Fujicolor Crystal Ar-
chive Paper® (Fujifilm do Brasil Ltda., Manaus, Brazil)

Figure 1- Example of figures diagramming, for one of the used smiles, with the six width/height proportions assessed, displaying inferior teeth: A) 65%;

B)70%; €)75%; D)80%; E)85% and F)90%.

Figure 2 - Example of figures diagramming, for one of the used smiles, with the six width/height proportions assessed, without displaying inferior teeth
(black mask): A) 65%; B)70%; €)75%; D)80%; E)85% and F)90%.
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size A4 (21.0 cm x 29.7 cm). Each sheet displayed the
six smile images, of the same patient, with the dif-
ferent proportions. The images disposition was ran-
domly defined, by draw, given that each patient pre-
sented the sequence of six smiles photos displaying
all teeth followed by the photos of the same smiles,
now with the mask.

The images were subjected to assessment from
30 orthodontists properly enrolled at the Brazil-
ian Association of Orthodontics and Facial Ortho-
pedics and 30 lay people, with graduate level for
evaluation of the attractiveness level of each im-
age. Along with the album, each evaluator received

a form containing printed simulations with visual
analog scales (VAS).

The scales were configured presenting an as-
cending order of quality from the left to the right.
To each evaluator it was explained that it was pos-
sible to mark the point in any region of the rule. The
visual analog scales!'?!312222526 had 10 cm and on the
left end it was written “VERY BAD” and on the right
end “VERY GOOD?”. The center was marked to give
the evaluator the notion of regular.

After images analysis, the distance between the
mark assigned by the evaluator and the left end in
all scales, was measured with a digital caliper rule

Table 1- Mean and standard deviation of patient’s 1 smile attractiveness level with presence of inferior teeth.

Orthodontists

Overbite Smile
Mean SD Results*
65% 20.05 10.92 C
70% 28.86 1413 B
75% 4015 17.35 A
80% 3894 20.18 A
85% 346 18.46 A.B
90% 28.47 17.51 B

Laypersons

Mean ) Results* Difference
38.55 21.23 B

46.31 22.03 A.B

4591 22.07 A.B >
54.32 18.58 A

46.00 18.56 A.B

40.89 17.69 B

*Smiles with the same letters do not differ (p < 0.05). ** Statistically significant difference between the two groups of evaluators (p < 0.05).

Table 2 - Mean and standard deviation of patient’s 2 smile attractiveness level with the presence of inferior teeth.

Orthodontists
Overbite Smile

Mean sD Results*
65% 22.88 15.84 B
70% 32.30 19.57 A.B
75% 38.79 18.91 A
80% 36.02 20.06 A
85% 38.59 2216 A
90% 35.83 20.90 A

Laypersons Difference
Mean SD Results*
3436 24.99 B
4517 21.83 A8
5519 19.52 A
48.01 16.44 A.B
5195 16.67 A
44.87 16.64 A.B -

*Smiles with the same letters do not differ (p < 0.05). **Statistically significant difference between the two groups of evaluators (p < 0.05).

Table 3 - Mean and standard deviation of patient's 3 smile attractiveness level with the presence of inferior teeth.

Orthodontists
Overbite Smile

Laypersons

sb Results*
65% 24.39 15.05 C
70% 30.38 15.88 B.C
75% 35.32 17.05 A.B
80% 44.83 16.53 A
85% 40.73 17.41 A.B
90% 35.40 17.40 A.B

. — Difference
23.96 19.57 B
34.60 2177 A.B
43.81 24.85 A
44.66 24.87 A
3914 19.07 A
37.83 24.32 A

*Smiles with the same letters do not differ (p < 0.05). **There was no statistically significant difference between orthodontists and laypersons (p < 0.05).
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Zeusan® (Zeusan, Campinas, Brazil) and were used RESULTS

as measure, in millimeters, of the attractiveness On Table 1, it is possible to observe mean and
level of each assessed image corresponding to each standard deviation of orthodontists’ and laypersons’
evaluator’s score.'® The data from each survey  assessment for the smile of patient 1. According to
were compiled in a spread sheet, using Minitab soft- orthodontists, the scores assigned to smiles with pro-
ware version 14® (Minitab Inc., State College, EUA), portions of 75%, 80% and 85% were the highest ones
and received statistical treatment. It was applied and did not show statistically significant difference
ANOVA test and Tukey post test to perform com- with one another. The proportion of 65%, on the other

parison between smiles with different proportions. hand, obtained the lowest scores. According to layper-
For comparison between both groups of evalua- sons’ opinion the highest scores were the proportions
tors and between smiles with and without the black 70%, 75%, 80% and 85% and they did not show statisti-
mask, student t test was used. For all analysis, a sig- cally significant difference with one another. The pro-
nificant level of 5% was used portions of 65% and 90% presented the lowest scores.

Table 4 - Mean and standard deviation of patient’s 1 smile attractiveness level with and without black mask covering the lower teeth, for both groups of
evaluators.

Overbite Smile With black mask Overbite Smile With black mask
Different ) .
. Orthodontist Orthodontist Laypersons Laypersons
proportions
Mean SD Mean SD Mean SD Mean
65% 20.05 10.92 25.60 16.22 0.126 38.55 21.23 31.67 22.05 0.223
70% 28.86 1413 2578 16.44 0.440 46.31 22.03 47.89 22.84 0.786
75% 40.15 17.35 35.35 19.72 0.321 4591 22.07 50.42 21.28 0.424
80% 38.94 20.18 1.4 18.57 0.623 54.32 18.58 5294 16.85 0.764
85% 34.6 18.46 3913 21.39 0.384 46.00 18.56 47.86 17.55 0.692
90% 28.47 17.51 30.93 15.06 0.562 40.89 17.69 41.40 22.97 1.000

Table 5 - Mean and standard deviation of patient’s 2 smile attractiveness level with and without black mask covering the lower teeth, for both groups of
evaluators.

. Overbite Smile With black mask Overbite Smile With black mask
p:;?:i::ls Orthodontist Orthodontist Laypersons Laypersons

Mean SD Mean SD Mean SD Mean SD
65% 22.88 15.84 26.18 17.95 0.453 34.36 24.99 4818 23.59 0.032
70% 32.30 19.57 3110 2236 0.825 4517 21.83 53.26 22.60 0.164
75% 38.79 1891 4210 19.04 0.503 5519 19.52 60.05 18.40 0.325
80% 36.02 20.06 42.72 21.74 0.220 48.01 16.44 54.76 17.92 0134
85% 38.59 2216 36.17 20.47 0.661 51.95 16.67 5233 17.87 0.932
90% 35.83 2090 35.97 17.83 0.979 44.87 16.64 4237 18.73 0.586

Table 6 - Mean and standard deviation of patient’s 3 smile attractiveness level with and without black mask covering the lower teeth, for both groups of
evaluators.

) Overbite Smile With black mask Overbite Smile With black mask
p::?::::s Orthodontist Orthodontist Laypersons Laypersons
Mean SD Mean SD Mean SD Mean
65% 24.39 15.05 2615 12.26 0.622 2396 19.57 33.80 21.53 0.069
70% 30.38 15.88 2815 16.80 0.618 34.60 2177 4334 22.32 0130
75% 3532 17.05 4178 18.51 0.205 43.81 24.85 50.47 23.09 0.287
80% 44.83 16.53 46.02 16.88 0.783 44.66 24.87 55.29 18.68 0.067
85% 40.73 17.41 49.28 18.27 0.068 3914 19.07 48.21 23.01 0.059
90% 35.40 17.40 43.48 18.75 0.089 37.83 24.32 4490 24.36 0.265
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On Table 2, shows the mean and standard devia-
tion of orthodontists’ and laypersons’ assessment
for the smile of patient 2. According to orthodontists
and laypersons, the scores assigned to smiles with
proportions of 70%, 75%, 80%, 85% and 90% were
the highest ones and did not show statistically sig-
nificant difference with one another. The proportion
of 65% on the other hand obtained the lowest scores.

On Table 3, it is observed the ratings’ mean and
standard deviation assigned by orthodontists and
laypersons for the smile of patient 3. According to
orthodontists, the scores assigned to smile with
proportions of 75%, 80%, 85% and 90% were the
highest ones and did not have statistically signifi-
cant difference with one another. The proportion
of 65% on the other hand had the lowest scores. Ac-
cording to laypersons’ opinion the highest scores
were the proportions 70%, 75%, 80%, 85% and 90%
and they did not have statistically significant dif-
ference with one another. The proportion of 65%
presented the lowest score.

The comparison between orthodontists’ and
laypersons’ opinion regarding patients’ 1, 2 and 3
smiles, showed that from a total of 18 analyses, 16
did not have statistically significant difference.
Only for patient 1, at a proportion of 75% and for pa-
tient 2, at a proportion of 90% these scores revealed
statistically significant difference, with laypersons
assigning higher scores than orthodontists. Tables
4, 5, 6 show student’s f test, applied to compare the
smiles with and without display of lower arch teeth,
using a black mask to cover them. It is possible to
observe that for all situations there was no statisti-
cally significant difference between the scores as-
signed to the two types of assessed smiles.

DISCUSSION

Cosmetic dentistry concepts present several
considerations about the dental proportion and
morphology. The width/height proportion consid-
ered as “gold standard” determines that the width
of superior central incisors must be of approxi-
mately 80% of its height, with accepted variation
between 75% to 85%.'>'*'® However these propor-
tions were established for ideal smiles, with no
gingival exposure when smiling,.

The analysis of the present study showed that
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the proportions of 75%,80% and 85%, received
the highest scores, from laypersons and orthodon-
tists for the three assessed smiles. The hypoth-
esis raised previously in this research, that longer
teeth, i.e. with smaller width/height proportions
(65% and 70%), would be capable of disguising
the excessively gingival smile was not accepted.
The clinical impact on these data is that the spe-
cialties directly related to cosmetics, such as Re-
storative Dentistry and Dental Prosthesis will not
have great results on the masking of gingival smile.
The increase of white esthetic, i.e., resin incre-
ments or longer upper anterior prosthesis, aiming
to increase the dental length (reducing the width/
height proportion), according to our results would
not be capable to disguise the gingival excess. It is
suggested for patients with gingival smile a specific
approach to the gingival tissue, that affect directly
the problem: The amount of exposed gingiva. This
approach is multidisciplinary and may involve
Periodontics, when it is identified gingival excess
on probing, having as solution the procedure of
gingivectomy. In cases of maxillary vertical ex-
cess, the problem’s solution involves orthognathic
surgery and in cases of interrelation with esthetic
medicine, in which the problem’s etiology may be
associated to hyperactivity of muscles responsible
for the upper lip elevation during smile." In these
cases some procedures are available, among them
is the use of silicone at the bottom of the vestibule,
the infiltration of Botulinic toxin and resection
procedures on the muscles responsible for the up-
per lip mobility.?!

It was also observed that in some smiles the pro-
portions of 70% and 90% were also considered the
most attractive ones. This variability can be explained
due to the subjectivity of the smile attractiveness as-
sessment. These findings emphasize the necessity of
individualization of esthetic planning for the upper
anterior region. Some authors"'3** recommend that
these results should be discussed with patients, once
the preference for longer or shorter teeth, may vary
among individuals. In this study, smiles images were
digitally manipulated to test the esthetic perception
of individuals for a certain variant. For this purpose,
the proposed methodology used visual analog scales,
a methodology frequently used in literature!2!#19222526
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for it allows the use of appropriate statistical tests
to compare the scores assigned to different types of
smiles, as well as for the different groups of raters.
Thus, the proportion of esthetic zone as a whole was
altered, avoiding an excessive disproportion between
central incisors, lateral incisors and canines. Besides,
for the evaluation of the photographs’ attractiveness,
a close-up image of the smile was used, for literature
does not show difference between this type of visual-
ization and full face analysis.'***

Another important finding was the absence of a
statistically significant difference between smiles
with and without display of inferior teeth. These
two forms of evaluation were necessary to iden-
tify the possible influence of the presence of infe-
rior teeth on the smile’s perceived esthetic. When
smile images are manipulated to created different
proportions, the evaluators analyze two variants:
The different proportions individually and the
amount of vertical exposure of inferior teeth. This
aspect can be considered a methodological bias,
according reports in the literature of studies that
were evaluating a single smile characteristic, and
after manipulating the images, the raters end up
assessing two variants of the smile, 3172224 mak-
ing the results questionable. To fix this problem, it
was incorporated a black mask covering all inferior
teeth to allow the individualization of proportions
modification on the smile attractiveness. Ker*
found greater preference for smiles that presented
deep overbite over reduced overbite ones. The data
found in the present study do not confirm these
findings, for the comparison between smiles with
and without black mask did not present statistical-
ly significant difference, evidencing that variation
in the extent of inferior teeth exposure did not af-
fect the attractiveness of the assessed smiles.

Another important factor was the use of three
smiles with different esthetic variants, that al-
lowed evaluation of different smile components,
such as wide, medium and narrow buccal corridors,
teeth shapes (more squared or more rounded), and
even lip thickness, from larger to thinner ones.
Some studies found in literature used only one ma-
nipulated smile for the attractiveness assessment
of a chosen variant.'??2?*** In this methodology,
the results can be questioned, for the opinion will
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be directed to only one type of smile. On the other
hand, other authors'*>® used more than one smile
on their methodology. Similarly, we used three
smiles to attenuate this problem and obtain fur-
ther conclusions about the variant width/height
proportion of teeth in the esthetic zone.

In this study, the evaluators were orthodon-
tists and laypersons. The first group was chosen
because previous researches showed that they are
more strict on the identification of deviation from
the ideal concept.''>?22526 The group of laypersons
was chosen because they are the main consumers
of dental services, instead of professionals who
provide these services.** Literature shows that
orthodontists are more critical than laypersons,
assigning lower scores.!12222526 However, in most
situations, our study did not find significant dif-
ferences between these two groups of evaluators.

It is important to emphasize the present study
assessed smiles that already had a very low level of
attractiveness, due to increased level of gingival ex-
posure (4 mm). The choice for this value is justified
because literature shows that for different groups of
individuals, smiles with this level of gingival expo-
sure are considered non-esthetic.'"'*!*?2 This aspect
can be proven by the higher mean scores assigned to
the smiles. Among them, the ones considered more
attractive obtained means around 60 points. Thus,
it can be concluded that this statistic equivalence
of opinions between these groups may have been
affected by this variant. In other words, the modifi-
cation on teeth’s width/height proportion in the es-
thetic zone did not affect the smile attractiveness nor
affected the esthetic perception of the distinct evalu-
ators. Besides, when evaluating laypersons’ scores,
it was observed high values of standard deviation,
which affects the statistical analysis of comparison
between groups, approaching the similarity with one
another. It occurs because the attractiveness evalu-
ation is a subjective characteristic, being more evi-
denced on the smile assessment by laypersons.

CONCLUSION

According to the results obtained in this re-
search, it can be concluded that:

1) Generally, the width/height proportions of
upper anterior teeth that received the highest
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scores were of 75%, 80% and 85% in both groups of
evaluators, orthodontists and laypersons. On the
other hand, the width/height proportion of upper
anterior teeth of 65% received the lowest scores
from the two groups of evaluators (p < 0.05).

2) When comparing the opinion of orthodon-
tists and laypersons regarding the three assessed
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