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Abstract

Purpose: The objective of the present article was to evaluate the ımpact of dental

midline angulation in asymmetrical faces.

Materials and Methods: A full-portrait image was used to create a set of digitally

modified images with a different degree of facial asymmetry, towards the right and

the left side of the face respectively. Half of the images were designed with an equiv-

alent angulation of the dental midline in respect to the curve of the lower third of the

face and half of them without. Through a web survey, 250 laypeople and 250 ortho-

dontists were asked to assess the attractiveness of each image separately.

Results: As the asymmetry of the face was increased, facial attractiveness was fur-

ther decreased both for laypersons and orthodontists. For each one of the modified

images, when the dental midline was following the curve that was formed from the

inclination of the simulated asymmetry of the face, the smile attractiveness scores

were significantly higher compared to a straight dental midline.

Conclusion: Facial asymmetries derived from the inclination of the nose, the chin and

the commissural line of the lips can significantly affect the smile attractiveness. An

orientation of the dental midline towards the facial asymmetry in order to follow the

facial curve, can be beneficial for the smile attractiveness compared to a perpendicu-

lar to the face dental midline. During the design of a smile, clinicians have to take into

consideration deviations in facial midline, in order their restorations to be in harmony

with the rest of the face.

Clinical Significance: During the design of a smile, clinicians have to take into consid-

eration deviations in the facial midline, in order their restorations to be in harmony

with the rest of the face.
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1 | INTRODUCTION

Facial attractiveness is crucial for the social acceptance, with the smile

constituting one of its predominant factors.1 Smile is an important

component of facial expressions, appearance, and attractiveness. The

demand for facial and dental interventions aiming to improve smile

esthetics, has been increased due to the widespread use of social

media. Laypeople have become more critical regarding the esthetics

of their smiles and their expectations have been refined.2–4 Esthetic

considerations regarding the harmony of the dentofacial esthetics are

of paramount importance for an appropriate treatment plan. However,

it is difficult to assess everyone under the same esthetic framework,

as most of the esthetic rules have been based on geometrical propor-

tions, which have not been proved scientifically by their implementa-

tion on the human face.2 Application of esthetic rules through straight

lines has been proposed without taking into consideration that faces

are not bilaterally symmetrical, as they present by their nature a differ-

ent level of asymmetry. However, there are no subjective criteria for

distinguishing a normal from an abnormal facial asymmetry.3–6

Dental midline and its relation with the face, constitute one of

the most important factors for dentofacial attractiveness, and is a

common starting point for every smile design. Dental midline's posi-

tion and orientation has been on the focus of the scientific literature

for many years, as it contributes not only on the balance and the har-

mony of the teeth but on the whole dentofacial complex.4–9

Even if the coincidence of the dental with the facial midline has

been correlated with a sense of harmony, balance and symmetry, in

nature this coincidence seems to be presented in less than 70% of the

individuals.8–11 Several studies have been conducted in order to

assess the thresholds, within a dental midline can be shifted or canted

against the facial midline without a negative impact on the esthetics

of the face.2,5,12,13 However, the aforementioned studies are difficult

to be translated into the clinical practice, especially in asymmetrical

faces, as the assessment of the dental midline can be complicated,

due to the irregular shape of the face.13

The esthetic perception among different dentofacial asymmetries

has also been investigated.2,13,14 Deviations of the chin and/or the nose

are common findings among the patients, who are seeking for an oral

rehabilitation or orthodontic treatment. In these cases, a dental midline

that is following the curve of the face, as it is defined by the glabella,

the nose's bridge, the philtrum, and the chin seems to be beneficial for

the overall facial balance, compared to a straight dental midline.15,16

Recently scientific literature has been focused on the impact of the

position of the dental midline in patients with facial asymmetries, espe-

cially in facial structures that are located in the middle of the face, as

their discrepancy can interfere particularly with the perception of the

dental midline.15,17,18 However, the way that the asymmetrical facial

features in combination with the orientation of the dental midline can

influence the perception of the smile, demands further investigation, in

order to find out how these deviations can become less noticeable.

Thus, the objective of the present article was to evaluate the

impact of dental midline's orientation in asymmetrical faces. The first

null hypothesis of the present study was that a transverse asymmetry

of the lower third of the face would not alter the perception of facial

attractiveness. The second null hypothesis was, that would not be a

difference in the perception of the attractiveness of an asymmetrical

face, between a perpendicular to the interpupillary line straight midline

and of an angulated midline following the curve of the deviation of the

lower third of the face; between orthodontists and laypersons,

between males and females and between younger and older observers.

2 | MATERIALS AND METHODS

The present cross-sectional study was designed and conducted in a

dental school environment from January 2021 to March 2021. The

web-based research was approved by the Ethical Committee of Mar-

mara University, Faculty of Dentistry (07.10.2021, 2021-13, Istanbul,

Turkey). Due to the regulations regarding Covid-19, data were col-

lected through an internet-based questionnaire. The questionnaire

was forwarded to the participants via an open-source online survey

1KA (EnKlikAnketa, Centre for Social Informatics, University of

Ljubljana), implementing a database of emails.

A power analysis was performed based on previous studies, utiliz-

ing an online calculator (power calculator, University of Iowa), for an

effect size of 0.85 at a conventional α level (0.05) and desired power

(1 � β) of 0.85. The analysis revealed that 280 participants, 140 ortho-

dontists and 140 laypersons should be included in the present study.

The group of laypersons was consisted of individuals at least 18 years

old, who had not any specific dental training or experience in the field

of dental health care, from a pool of patients that visited the dental

school. The group of orthodontists included members of the Turkish

Orthodontic Society. In order to be included in the study, all the par-

ticipants had to be ≥25 years old and orthodontists should have at

least 3 years of academic training.

A frontal view full portrait image of a 26-year-old man in a natural

head position showing his teeth during a social smile was captured

utilizing a digital camera (EOS 80D, Canon), a 100 mm macro lens (IS,

USM Canon) and two wireless flashes (270EXII, Canon). The unmodi-

fied image of the model presented a fairly symmetrical face, a harmo-

nious smile, and good teeth alignment and for this reason was

selected to serve as a reference. Written consent was obtained from

the model, whose photograph was used in the present study.

The initial portrait image was modified in order to create images

with a different degree of facial asymmetry, utilizing a photo editing

and manipulation software (Adobe Photoshop CS 2015, Adobe). Using

the upper third of the face as a reference, different degrees of facial

asymmetry were simulated by performing an incrementally clockwise

rotation of the tip of the nose along with the lower third of the face,

with and without an equivalent rotation of the dental midline towards

the same curve (Figure 1). Half of the images were designed with a

facial asymmetry towards the right side and half of them towards the

left side of the face respectively. As a result, a series of 17 images was

created with a resolution of 600 dots per inch (dpi) (Figure 2).

Through the web survey, the modified images were forwarded to

250 laypeople and 250 orthodontists. At the beginning of the online

survey, participants had to answer sociodemographic questions, in

order their gender and age to be declared. Afterwards they were
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asked to score the attractiveness of each image separately. Patients

were unaware of the kind of the digital manipulations of the pre-

sented images. Each image was presented in a randomized order only

once up to 20 s, in order to avoid the review of previously assessed

images. The evaluation was performed by moving the tab of a virtual

analog scale (VAS), ranging from point 0 (extremely unattractive) to

point 100 (extremely attractive), based on the observer's perception

regarding the attractiveness of each presented smile (Figure 3).

3 | STATISTICAL ANALYSIS

After data collection through the digital questionnaire, statistical anal-

ysis was performed utilizing SPSS software (V.27, IBM). The normality

of the data was assessed by implementing Shapiro–Wilk test. As the

data found to be distributed normally, differences in smile attractive-

ness were evaluated using multiple pair t-tests. Repeated measured

ANOVA with 2 between-subject factors were applied in order to

assess the differences in the perception of attractiveness based on

the age group and the gender, for both types of observers. The analy-

sis was performed considering a significance level of p < 0.05.

4 | RESULTS

A total of 378 adults participated in the present study, 170 laypersons

(45%) and 208 orthodontists (55%) with a response rate of 68% and

83%, respectively. The group of laypeople was consisted of 76 male

and 99 female participants, with a mean age of 39, ranging from 25 to

82 years old. Of the orthodontists, 88 were males and 120 females,

with an age between 24 and 64 years old and a mean age of 40 years.

A graphical representation of the evaluated asymmetries of the

face, with and without an equivalent angulation of the dental midline

(facial flow concept) is presented in Figure 4, both for laypersons and

orthodontists. In Table 1, the smile attractiveness scores for each

modified image are included for both types of observers. For both

groups of participants, the highest smile attractiveness scores were

presented in the face without a facial asymmetry or inclination of the

dental midline, which was also the image that served as a control.

There was not a significant difference between the two identical con-

trol images, for the laypersons or the orthodontists (p > 0.05).

The smile attractiveness score was significantly reduced for a

transverse asymmetry of the face ≥2�, irrespective of the observer's

group or the orientation of the asymmetry towards the left or the

F IGURE 1 (A) Symmetrical facial
model. (B) Asymmetrical facial model
(dental midline not following the curve of
the face). (C) Asymmetrical facial model
(dental midline following the curve of
the face).

F IGURE 2 Stimulation of an asymmetric face for a different degree of transverse discrepancy. (A) Without the dental midline to follow the
asymmetry of the face. (B) With the dental midline to follow the asymmetry of the face.

NTOVAS ET AL. 3
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right side of the face (p < 0.05). As the asymmetry of the face

increased the attractiveness scores were further decreased for both

groups of observers. For each one of the simulated asymmetrical

faces, when the dental midline was following the inclination of the

facial asymmetry, the smile attractiveness scores were significantly

higher compared to a straight dental midline (p < 0.05).

Regarding the gender of the observers, there was not a significant

difference between the evaluated asymmetries (p > 0.05). However,

in male laypersons with a facial asymmetry ≥5�, the inclination of the

dental midline towards the facial curve had not an effect on

the attractiveness of the face. The mean smile attractiveness scores,

based on the VAS for each type of observer and each gender sepa-

rately are presented in Table 2.

The age group of the participants had not a significant effect in the

perception of facial asymmetry (p > 0.05). In the group of laypersons,

the smile attractiveness scores, when the dental midline was following

the inclination of the facial asymmetry was higher, except for an incli-

nation ≥5� towards the right side of the face in younger observers. The

mean smile attractiveness scores, based on the age group of the partic-

ipants, for each type of observer are presented in Table 3.

5 | DISCUSSION

The obtained data led to the rejection of the first null hypothesis, as a

transverse asymmetry of the lower third of the face led to a
F IGURE 3 Facial attractiveness evaluation for each modified
image, utilizing a digital VAS-test.

F IGURE 4 Graphical
representation of the smile
attractiveness, for the evaluated
asymmetries of the face, with and
without an equivalent angulation of
the dental midline.
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statistically less facial attractiveness, compared to the unmodified

image that served as a control, even for a transverse asymmetry of

2� ≤ for both groups of observers, irrespective of observer's gender

and age. The second null hypothesis was also rejected as the orienta-

tion of the dental midline, led to a significant difference in the per-

ceived facial attractiveness. When the dental midline was following

the curve of the face, the negative effect of the facial asymmetry in

the attractiveness of the face was reduced, for the laypersons as well

as the orthodontists, without the gender or the age group of the par-

ticipants to be a relevant factor in this assessment.

The majority of the available studies in the scientific literature

evaluate an adult's smile appearance, aiming to identify the thresholds

TABLE 1 Mean smile attractiveness scores, based on VAS for each type of observer.

Transverse asymmetry
of the tip of the nose
along with the lower
third of the face (�)

Laypersons Orthodontists

Dental midline following the
asymmetry of the face
(facial flow)

Dental midline not
following the asymmetry
of the face

Dental midline following the
asymmetry of the face
(facial flow)

Dental midline not
following the asymmetry
of the face

Control 0 80 80 76.2 76

Right side 2 72.6a 69b 68a 63b

3.5 49a 39b 47.0.8a 46.9a

5 38.5a 35.5b 41.5a 32.3b

7 36.6a 28.0.6b 31.4a 28.9a

Left side 2 60a 49b 54.6a 51.6b

3.5 53.2a 51.1b 47.2a 34.5b

5 38.5a 36b 37a 29b

7 36.6a 28.6b 32.3a 25.5b

Note: Different superscript letters in each row for each group of observers show statistical differences (p < 0.05).

TABLE 2 Mean smile attractiveness scores, based on visual analog scale (VAS) for each type of observer and each gender.

Transverse asymmetry of

the lower third of the
face (�)

Laypersons Orthodontists

Dental midline following

the asymmetry of the face
(facial flow)

Dental midline not

following the asymmetry
of the face

Dental midline following

the asymmetry of the face
(facial flow)

Dental midline not

following the asymmetry
of the face

Male Control 0 77.1 77.1 75.6 75.6

Right side 2 73.1a 60.7a 67.8a 53.9b

3.5 42.4a 43.6a 52.1a 45.7b

5 38.5a 33.9b 39.7a 27.3b

7 32a 29.5a 30.6a 29.6a

Left side 2 57.1a 51.8b 62.8a 57b

3.5 55.7a 52.5b 53.1a 47b

5 36.1a 37.6a 35.6a 27.6b

7 26.5a 25a 29.4a 31a

Female Control 0 81 81 76 76

Right side 2 68.2a 57.1b 69.1a 61.6b

3.5 47a 37.6b 48a 44.4b

5 49.2a 36.4b 45.2a 29.7b

7 30.4a 26.5b 34.3a 31.4b

Left side 2 64.9a 46.5b 51.2a 49b

3.5 52.3a 45.9b 42.4a 41.2a

5 46a 32.4b 39.3a 31.4b

7 38.3a 23.4b 34.5a 31.3b

Note: Different superscript letters in each row for each group of observers show statistical differences (p < 0.05).
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of acceptance of a shifted or angulated dental midline, in order to

assess the minimum level of esthetic disharmony that can be

approved as pleasurable.2,5 To estimate the perceptibility or the

acceptability thresholds, most of the studies are based on specific

questions towards the participants about the dental midline deviation.

However, these questions can orientate the focus of the observer on

a possible deviation of the dental midline and not on the attractive-

ness or the harmony of the face as a whole, which is the normal situa-

tion during social interactions. For this reason, in the present study,

participants were asked to evaluate the attractiveness of the face,

without making them aware of the research topic.

Most of the available studies are based on symmetrical facial

models, that have been created by mirroring the one half of the face,

utilizing a photo editing software.15,16 However, most of the times in

clinical practice, dental professionals have to treat patients that have a

various degree of facial asymmetry.3,8 Deviations of the chin and the

nose are common findings among patients, that can interfere with

dental midline shift or angulation, affecting smile esthetics.19,20 More-

over, the studies that include an asymmetrical model, simulate differ-

ent degrees of dental midline deviation, but only one standardized

level of facial asymmetry. The present research is the first study that

aimed to investigate the implementation of smile flow concept, by ori-

entating the dental midline towards the asymmetry of the lower third

of the face, for various degrees of facial asymmetry. Another advan-

tage of the study was that an almost symmetrical real unmodified

model was used as a control, without the need to create an artificial

absolute symmetric model, which can lead in an unrealistic simulation,

as an absolute symmetry between the left and the right half of the

human face does not exist in the nature.8,10,12

Based on the results of the present study, in cases with a

transverse facial asymmetry dental professionals is better to position

the dental midline according to the curve of the face, in order to

improve facial attractiveness by making facial asymmetry less

perceptible.15,17,18 This outcome can be explained by the fact that a

straight-centered midline can transmit a sense of symmetry, balance,

and harmony on a symmetrical face, but this can have the opposite

result in an asymmetrical face, as a centered midline can make the

visual comparison between the two halves of the face more obvious,

unveiling the asymmetric structures of the face. A dental midline angu-

lated towards the asymmetry of the lower third of the face seems to

assist in preserving facial harmony, even if the occlusal plane is follow-

ing the commissural lines of the lips, that in a case of an asymmetry is

not parallel with the interpupillary line.21 Besides the difference in the

perception of the dentofacial esthetics between the laypersons and

the dental professionals in the scientific literature, in the present study

it was found that a dental midline in accordance with the flow of the

asymmetric face was beneficial for both groups of observers.2,5

During the treatment planning for a restorative, an orthodontic,

or for an interdisciplinary treatment, positioning of the dental midline

is of paramount importance as it consists one of the most commonly

used starting points for the design of the smile.16,17 For a correct

smile analysis is very important the clinician to reach to a

TABLE 3 Mean smile attractiveness scores, based on visual analogue scale (VAS) for each type of observer, and each age group.

Transverse asymmetry
of the lower third of
the face (�)

Laypersons Orthodontists

Dental midline following the
asymmetry of the face
(facial flow)

Dental midline not
following the asymmetry
of the face

Dental midline following the
asymmetry of the face
(facial flow)

Dental midline not
following the asymmetry
of the face

>35 Control 0 78.1 78.1 74.7 74.7

Right side 2 72.4a 71.5a 69.3a 65.6b

3.5 52.4a 41.3b 54.2a 47.3b

5 42.2a 39.5b 42.9a 34.5a

7 37.4a 29.9b 35.4a 28.7b

Left side 2 61.2a 53.4b 61.8a 49.7b

3.5 55.4a 52.2b 54.3a 49.7b

5 38.7a 32.3b 38a 36.9a

7 34.5a 23.4b 33.5a 29.7b

≤35 Control 0 81.9 81.9 78.1 78.1

Right side 2 72.7a 67.5b 66.1a 60.2b

3.5 37.6a 36.5a 49.7a 44.5b

5 35.4a 36.6a 39.1a 26.5b

7 33.2a 27.5b 28.5a 28.9a

Left side 2 57.6a 46.7b 53.5a 45.9b

3.5 48.6a 49.7a 55.7a 44.5b

5 36.4a 36.6a 35.9a 36.3a

7 28.7a 28.4a 28.1a 20.9b

Note: Different superscript letters in each row for each group of observers show statistical differences (p < 0.05).

6 NTOVAS ET AL.
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global diagnosis, that is based on the perception of the entire face.

Therefore, it is fundamental, to take a step back from the routine clini-

cal position or use an image of a full portrait, since a distance less than

45 cm from patient's face, can result to a limited visual examination

field, leading to an isolated smile analysis, without the overall impres-

sion of the dentofacial esthetics.6,10,16,19 For an overall dentofacial

balance, especially in asymmetrical faces, a facial-driven smile design

using the vertical reference curve of the face, as it is defined by the

glabella, the nose bridge, the philtrum, and the chin has to be applied,

in order to orient the dental midline according to the curve of the

asymmetrical face.15,18,22

The present study aimed to highlight the increasing importance,

of the dynamic relationship between the dental and the facial midline

angulation in patients with asymmetrical faces. In the future, further

research is needed in order to investigate the relationship between

the different dentofacial structures, and how the deviation of the

structures that compose the smile, influences the attractiveness of

the face, in order to be able to achieve a harmonious result, with the

adequate dental or facial treatment.

6 | CONCLUSIONS

Within the limitations of the present study, it can be considered that

facial asymmetries derived from the nose, the commissural line of the

lips, and the inclination of the chin can significantly affect the attrac-

tiveness of a smiling face. An orientation of the dental midline

towards the facial asymmetry in order to follow the facial curve can

be beneficial for the attractiveness of the smiling face compared to a

perpendicular towards the face dental midline.
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