
Upper canine inclination influences the aesthetics of a

smile

C. BOTHUNG*, K. FISCHER † , H. SCHIFFER ‡ , I . SPRINGER § & S. WOLFART* *Depart-

ment of Prosthodontics and Biomaterials, Centre for Implantology, Medical Faculty, RWTH Aachen University, Aachen, †Department of Medical

Statistics, Medical Faculty, RWTH Aachen University, Aachen, , ‡Private Praxis, Neuss, and §iAesthetic, Institute of Aesthetic Medicine,

Hamburg, Germany

SUMMARY This current study investigated which

angle of canine inclination (angle between canine

tooth axis (CA-line) and the line between the

lateral canthus and the ipsilateral labial angle (EM-

line)) is perceived to be most attractive in a smile.

The second objective was to determine whether

laymen and dental experts share the same opinion.

A Q-sort assessment was performed with 48 posed

smile photographs to obtain two models of neutral

facial attractiveness. Two sets of images (1 male

model set, 1 female model set), each containing

seven images with incrementally altered canine

and posterior teeth inclinations, were generated.

The images were ranked for attractiveness by three

groups (61 laymen, 59 orthodontists, 60 dentists).

The images with 0° inclination, that is CA-line

(maxillary canine axis) parallel to EM-line (the line

formed by the lateral canthus and the ipsilateral

corner of the mouth) (male model set: 54�4%;

female model set: 38�9%), or �5° (inward)

inclination (male model set: 20%; female model

set: 29�4%) were perceived to be most attractive

within each set. Images showing inward canine

inclinations were regarded to be more attractive

than those with outward inclinations. Dental

experts and laymen were in accordance with the

aesthetics. Smiles were perceived to be most

attractive when the upper canine tooth axis was

parallel to the EM-line. In reconstructive or

orthodontic therapy, it is thus important to incline

canines more inwardly than outwardly.
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Introduction

Nowadays, facial attractiveness plays an important

role in our daily social interactions (1). The smiling

mouth more likely captures the first eye contact of

the viewer faster than a fixation on a subject’s eyes

(2). An appealing smile is associated with a person’s

positive character and higher social position (1, 3, 4).

Hence, it is not surprising that a patient’s dental

appearance considerably affects his or her quality of

life and well-being (5, 6).

In the past, aesthetics research concentrated on

various facial or oral parameters. Focusing only on

dental appearance, some studies aimed to investigate

the potential impact of tooth proportion (7) and

angulations (8, 9), dental shape (10, 11) or symmetry

(8, 9, 12) of the upper front teeth on smile aesthetics.

The aesthetics of a smile, however, are not just lim-

ited to the mouth but inherently involve other facial

characteristics. Thus, full-face photographs were used

in previous studies concerning the aesthetics of a

smile (1, 4, 8, 12–14). Another aspect which supports

the application of full-face photographs is that the

overall facial harmony is the most important charac-

teristic used in deciding facial attractiveness (15).

Upper canines are not only important for dynamic

occlusion as required in gnathological concepts. They

also serve as a transition point from the front to the
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posterior teeth. Furthermore, the upper canines,

together with the central and lateral incisors, define

the character of a smile. Rufenacht has suggested that

the maxillary canine axis (CA-line) and the line

formed by the lateral canthus and the ipsilateral

corner of the mouth (EM-line) should be parallel

(0° deviation) for a harmonious smile (16). This aes-

thetic factor is relevant for the clinical work of prosth-

odontists, orthodontists and in restorative dentistry.

Up to now, research studies have focused only on

the impact of changes in incisor angulations or incli-

nation on dental appearance (9, 17). To the best of

the authors’ knowledge, it has never been researched

how changes in canine inclination affect the subjec-

tive perception of facial attractiveness. Thus, the pri-

mary aim of this current study is to investigate which

angle of upper canine inclination is perceived by orth-

odontists, dentists and laymen to be most attractive in

a smile. A secondary objective is to determine whether

laymen and dental experts share the same aesthetics.

Materials and methods

Based on 324 participants that were photographed as

models, 225 full-face photographs (113 female, 112

male) were selected to measure naturally occurring

canine inclinations (18). To obtain two models of

neutral facial attractiveness of these 225 photographs,

a Q-sort assessment was performed. The extracted two

‘neutral’ images were used to create one male model

set and one female model set, each containing seven

images with incrementally altered canine and poster-

ior teeth inclinations (Photoshop CS4* ) of between

+15° (the tip of the canine pointing outward) and

�15° (respectively inward) inclination in relation to

the EM-line. This range reflects the naturally occur-

ring canine inclinations of people (18). The seven

images per set were ranked from most to least attrac-

tive by 180 participants (59 orthodontists, 60 dentists,

61 laymen). The flow diagram provides an overview

of the study design (Fig. 1).

Participants photographed as models

Subjects photographed in this study were recruited

from the Department of Prosthodontics, Propaedeutics

and Dental Materials, School of Dentistry, Christian-

Albrechts-University in Kiel, Germany (n = 324).

Each subject had to match the following criteria: Cau-

casian; age between 18 and 35 years; no facial or den-

tal trauma; no craniofacial syndromes nor congenital

defects; and no fixed braces.

The taken photographs were checked by two evalu-

ators (C.B. and S.W.) according to the following

exclusion criteria: agenesis or ectopy of anterior max-

illary teeth; no continuous natural dentitions with

natural teeth, crowns, porcelain laminate veneers, nor

composite resin restorations in the anterior maxillary

segment; dental malocclusion; rotation of the head;

no natural looking posed smile (e.g. grin); narrowed

eyes; and inadequate exposure of the canines.

Digital photographs were taken under standar-

dised conditions using a Canon EOS 10D (Pixel:

3072 9 2048, F/13, 1/180, ISO 100, 70 mm) camera.

After the models were photographed, the resulting pic-

Fig. 1. The flow chart of the study design.

*Adobe Systems Inc., San Jose, CA, USA.
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tures were examined according to the exclusion criteria

to create a pool of permissible photographs. A final pool

of 225 digital photographs (male: 112; female: 113)

resulted from the original sample of 324 digital photo-

graphs.

Q-sort assessment to determine the neutral male and

female-model face

First mentioned in 1953, the Q-sort methodology was

initially developed by the psychologist William Ste-

phenson as a forced-choice technique where 96 item

statements are ranked by a subject into 11 categories

(19). It has been stated that the originally conceived

sample size of 96 for the Q-sort method can be

reduced to 48 items used in this current study (20).

This method was applied to preselect two faces of a

male and a female with neutral facial attractiveness

(Q-score = 5).

For the Q-sort assessment, 24 male and 24 female

images were randomly selected from a total of 225

photographs (Research Randomizer, http://www.ran-

domizer.org/form.htm). Each selected photograph was

digitally edited using Photoshop CS4* to standardise

the skin texture (15, 21) Subsequent to the digital

modification, the images were enlarged or condensed

to achieve images with the same vertical head size

(15). The vertical length from hairline to chin was

26 cm. The images were saved as a JPEG file.

After editing, the 48 images were printed in portrait

format (Top colour superior satinated A4 Oc�e

160 g m�2 210 9 297 mm paper, Oc�e cs 180 printer†).

The preliminary AMS test

Before performing the Q-sort assessments and later on

the rankings, the chosen evaluators were asked to

complete the 28-item Adjective Mood Scale (AMS).

The test was always applied to rule out potential test

participants with ‘impaired well-being’ before the

actual candidates were allowed to participate in the

Q-sort assessment or the ranking. Dependent on age

and gender of the evaluator, so-called ‘Stanine values’

were computed. Values lower than 3 define a ‘eupho-

ric psychological state’, values between 3 and 7 indi-

cate ‘normal well-being’, and those over 7 indicate a

‘depressive state’ (22). Evaluators with a depressive

state were defined as evaluators with an impaired

psychological well-being and were not admitted to

perform the Q-sort or the ranking. A previous study

showed that these participants evaluated significant

different from participants with a normal well-being

or an euphoric psychological state (6).

Composition of evaluator groups for Q-sort assessment

Evaluators with an impaired well-being were

excluded from performing the Q-sort assessments. The

groups were composed of 15 orthodontists (mean age

34�5 years, s.d. 7�1 years; mean Stanine value 4�13,
s.d. 1�8; 6 males, 9 females), 15 dentists (mean age

37�6 years, s.d. 11�8 years; mean Stanine value 4�33,
s.d. 1�8; 6 males, 9 females) and 15 laymen (mean

age 38�5 years, s.d. 13�8 years; mean Stanine value

4�2, s.d. 1�8; 6 males, 9 females). The overall male-to-

female ratio of the chosen candidates was 40:60, the

overall mean age was 36�9 years (s.d. 11�1 years), and

the overall mean Stanine value was 4�22 (s.d. 1�7).

Performance of the Q-sort assessment

Each evaluator was asked to view the 48 images from

a distance of at least 150 cm. Then, each evaluator

had to pick the two most attractive (Q-score = 1) and

the two least attractive images (Q-score = 9). From

the remaining pool of 44 images, each evaluator had

to then choose respectively four images of the next

favourable category (Q-score = 2) and unfavourable

category (Q-score = 8). This procedure was continued

with, respectively, five and eight favourable/unfa-

vourable images (21). The remaining ten images were

declared as so-called ‘neutral’ images (Q-score = 5),

which was equivalent to neutral facial attractiveness.

Images number 11 (male-model: mean Q-score

4�89, s.d. 1�2) and number 44 (female-model: mean

Q-score 5�16, s.d. 1�2) were the initial ones used to

generate the ideal male-model image and the female-

model image (Fig. 2). These images had a mean

Q-score close to five.

Creation of the image sets

The angles between EM-line and tooth axis of the

upper canines and between EM-line and posterior

teeth of image number 11 and 44 were measured.†Oc�e, Venlo, Netherlands.
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Then, the inclination of the upper canines and poster-

ior teeth was digitally altered corresponding to mea-

sured angles. An ideal image was created by mirroring

the right eye and the half of the mouth perpendicular

to the midline. The generated ideal images were char-

acterised by canine and posterior teeth axes, which

were parallel to the EM-line (Fig. 3). The software

Photoshop CS4* was used to digitally alter images and

measure angles.

Originating from these ideal male and female

images, six further images with different incremental

inclination angles were made, respectively. The angle

of inclination was defined by the angle between the

canine axis (CA-line) and the EM-line (Fig. 3). An

angle of 0° means that the two lines were parallel.

The changes were made in 5° angle increments. The

teeth of the right side were altered first. Each tooth

was rotated using the free transform mode. When the

right side was finished, the mouth was mirrored per-

pendicular to the midline. The created sets were com-

posed of images with +15°, +10° and +5° outward

inclination and �5°, �10° and �15° inward inclina-

tion of the canines. The ideal image with 0� inclina-

tion completed each set (Fig. 3). All seven variations

of the images were each printed in portrait format

(Top colour superior satinated A4 Oc�e 160 g m�2

210 9 297 mm paper, Oc�e CS 180 printer†).

Groups of evaluators for the ranking of the image sets

A panel of 195 potential candidates was tested, and

15 participants with an impaired well-being were

excluded. The remaining 180 evaluators formed three

groups: 59 orthodontists (30 males, 29 females), 60

general dentists (31 males, 29 females) and 61 laymen

(24 males, 37 females). The overall mean Stanine

value was 4�07, s.d. 1�6 (orthodontists 3�61, s.d. 1�4;
dentists 4�6, s.d. 1�5; and laymen 4�0, s.d. 1�9). The

overall male-to-female ratio was 47:53 (orthodontists

51:49, dentists 52:48, and laymen 39:61). The overall

mean age was 38�4 years, s.d. 12�4 years (orthodon-

tists 38�9 years, s.d. 11�4 years; dentists 36�6 years,

s.d. 10�7 years; and laymen 39�8 years, SD

14�6 years). The orthodontists had a professional

experience ranged from 0�25 to 45 years (mean

Fig. 2. The male model and the

female model with neutral facial

attractiveness resulting from the

Q-sort assessment.

Fig. 3. The 0° image indicates that the CA-line (canine tooth

axis) is parallel to the EM-line (lateral canthus to labial angle).

The six images to the right depict the increments of canine incli-

nation from �15° (inwardly inclined) to +15° (outwardly

inclined).
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10�4 years, SD 10�9) and the dentists ranged 0�17–
34�66 (mean 9�9 years, SD 9�7). The lay group com-

prised people of different professions and socio-eco-

nomic status who had not received any previous

dental education. The dentists and orthodontists were

from academia or private practice.

The ranking of the male-model and the female model set

Evaluators were given written and verbal instructions

to judge the images by paying particular attention to

the upper canine tooth axis in relation to the face. All

the seven images per set were each shown in portrait

format and in random order (Research Randomizer,

http://www.randomizer.org). The assessment was car-

ried out with a ranking scale, and the evaluators were

requested to sequence the images from the most

appealing image (rank number one) to the least

appealing image (rank number seven). A time limit of

120 s and a distance of at least 150 cm between eval-

uator and image were defined for the assessment of

each image set.

Ethics

The study was conducted in accordance with the stan-

dards of the Ethics Committee of the University of

Kiel (registration number D409/06), the RWTH Aa-

chen University Hospital Ethics Committee (registra-

tion number EK 241/11) and with the Helsinki

Declaration of 2002.

None of the participants obtained compensation for

their voluntary participation regardless of whether he

or she was photographed as a model or served as a

participating evaluator of the images. The experiments

were undertaken with the understanding and written

consent of each subject.

Sample size calculation

Based on a pilot study with 15 evaluators (5 per

group) and an assumption of a 0�3 equivalence limit

difference, the sample size calculation was performed

as follows. Using a two-tailed unpaired t-test of equiv-

alence to compare means of rank No. 1 images at a

5% significance level (80% power) and a standard

deviation of (maximum) 0�65, an effect size of 0�462
was calculated. Consequently, at least 59 participants

had to be enrolled in each group.

Statistical analysis

In the statistical analysis, the evaluation of the male-

model and female model set was carried out sepa-

rately. The assumption of normal distribution could

not be affirmed. Therefore, only non-parametrical

tests were used. If not otherwise specified, all tests

were two-tailed to a significance level of 5%. P-values

were used to show statistically significant results. In

view of the questions in this study, a correction of the

significance level could be waived. A P-value of < 5%

was considered to indicate a statistically significant

result.

To clarify which canine inclination was perceived

as the most attractive, only the images ranked No. 1

by the 180 participants were taken into account. As

Fig. 4 illustrates, the frequency distribution of the

rank No. 1 images is presented in bar charts categor-

ised by occupational groups. The image which was

Fig. 4. Bar charts show the rankings for both image sets cate-

gorised by occupational groups. Only the most attractive image

(rank No. 1) of every participant’s assessment was counted.
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picked the most frequently was declared to be the

most attractive one. Afterwards, the Mann–Whitney

test of equivalence with an equivalence limit differ-

ence of 0�3 was performed to show concordance of

assessment among the three occupational groups as

well as between male and female evaluators.

In the following, the respective evaluations of all

the ranks (No. 1 through No. 7) were analysed.

Concordance analysis was performed to show

concordance of assessment among the three occupa-

tional groups as well as between male and female

evaluators. Homogeneity analyses regarding other

characteristics of evaluators, such as age and educa-

tion, were conducted before the concordance analy-

sis. First of all, concordance within each group was

determined using Kendall’s concordance test with a

significance level of 1%. If there was concor-

dance found within each occupational group, then,

secondly, concordance among all three occupational

groups was examined using a one-tailed rank test

(23). Thirdly, the same test for pairwise concordance

between two occupational groups and also between

all male and female evaluators was performed.

After testing, Kendall’s coefficient of concordance W

was calculated in each case, where W = 1 means

perfect concordance and W = 0 means no concor-

dance.

Furthermore, the Wilcoxon signed-rank test was

employed to test for statistically significant differences

within one image set and to analyse differences in the

evaluation of corresponding images between the male

model and female model set.

Finally, to answer the question which degree of

inclination was most attractive, the ranks of the

images with negative inclinations (�15°, �10°, �5°)

were added (sum A). The same applied to images with

positive inclinations (+5°, +10°, +15°; sum B). Then,

sum A was subtracted by sum B. A total negative

value indicates that the evaluators perceived inwardly

inclined canines to be more attractive. Conversely, a

total positive sum infers that outwardly inclined teeth

are more attractive.

Version 9.2 of the SAS statistics package‡ and ver-

sion 2.15.2 of the R statistics package were used for

statistical analysis.

Results

Best canine inclinations (rank one)

For the male model set, the image with 0° deviation

(CA-line parallel to EM-line) was ranked No. 1 by 98

participants (54�4%), and the image with �5° was

ranked No. 1 by 36 participants (20%). Regarding the

female model set, the 0° image was ranked No. 1 by

70 participants (38�9%), and the �5° image was

ranked No. 1 by 53 participants (29�4%). Figure 4

depicts a detailed overview for the male-model and

female model set categorised by occupational groups.

The bar charts reveal that the images with a CA-line

parallel to the EM-line or having a slight inward incli-

nation of �5° were judged to be the most attractive

variations.

A further analysis showed that the three sub-

groups ranked equally. The Mann–Whitney test of

equivalence regarding the respective image ranked

No. 1 for both male and female sets showed P-val-

ues of <0�00005 for every tested combination (orth-

odontists vs. dentists; orthodontists vs. laymen and

dentists vs. laymen, respectively). Moreover, there

were no differences in the ranking of female and

male evaluators. In this context, a P-value of

<0�00005 was determined upon comparing the rank-

ing of male and female evaluators concerning the

image ranked No. 1.

Ranking

The following significance values (P-values) and con-

cordance coefficients (W) were determined for the

male model set (orthodontists: P < 0�0001,
W = 0�4915; dentists: P < 0�0001, W = 0�4857; lay-

men: P < 0�0001, W = 0�4588) and female model set

(orthodontists: P < 0�0001, W = 0�4784; dentists:

P < 0�0001, W = 0�4964; laymen: P < 0�0001,
W = 0�4376). No significant difference for the assess-

ment of both image sets with each group was found

(P ≤ 0�0001), but the calculated W -values showed

that laymen agreed least. Furthermore, three-group

concordance analysis showed concordance for the

assessment of the male model set (P < 0�00005,
W = 0�6850) and female model set (P < 0�00005,
W = 0�5773). With regard to the pairwise concordance

analysis, the following P-values and W-coefficients

were calculated for the male model set (orthodontists‡SAS Institute Inc., Cary, NC, USA.
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vs. dentists: P < 0�00005, W = 0�7022; orthodontists

vs. laymen: P < 0�00005, W = 0�6900; dentists vs. lay-

men: P < 0�00005, W = 0�7736) and female model set

(orthodontists vs. dentists: P < 0�00005, W = 0�6950;
orthodontists vs. laymen: P < 0�00005, W = 0�5198;
dentists vs. laymen: P < 0�00005, W = 0�6966). With

respect to both sets, no significant difference was

found between the three groups (P ≤ 0�00005). Tak-

ing into account that a Kendall’s coefficient of W = 1

means perfect concordance orthodontists, and laymen

had the lowest level of concordance (male model set:

W = 0�6900; female model set: W = 0�5198), taking

into account.

The evaluator’s gender did not significantly affect the

concordance (male model set: P < 0�00005, W = 0�6445;
female model set: P < 0�00005, W = 0�5964).

For the male model set, no statistically significant

difference was found for the assessment of the images

that had �15° and +5° inclined canines and posterior

teeth (P = 0�232). Within the female model set, the

respective images with �15° and +5° (P = 0�196) as

well as the images with �5° and 0° (P = 0�125) did

not vary significantly. For the remaining combina-

tions, significant differences could be detected (male-

model set: P ≤ 0�002; female model set: P ≤ 0�013).
By comparing the male model and female model

set of images, the statistical analysis showed signifi-

cant differences in the assessment of the images 0°,

+5° and +10° (P ≤ 0�002), whereas no significant dif-

ference was found between images with �15°

(P = 0�355), �10° (P = 0�083), �5° (P = 0�121) and

between images with +15° (P = 0�868).
The ranks of the images with negative inclinations

were added (sum A), and this sum was subtracted by

the sum of the images with positive inclinations (sum

B) to evaluate whether inwardly or outwardly

inclined canines were more attractive. High negative

total values were generated when comparing the

ranks of images with inwardly and outwardly inclined

teeth, both for the male model set (sum A minus sum

B; total sum: �1187) and the female model set (sum

A minus sum B; total sum: �1216). Thus, in general,

inward canine inclinations were regarded to be more

appealing than external inclinations.

Discussion

Participants perceived smiles to be most attractive

when the upper canine tooth axis was parallel to the

imaginary line formed by the lateral canthus and the

ipsilateral labial angle. About 70% of the participants

preferred images with a parallelism between the

canine tooth axis and the EM-line or a slight inward

canine inclination of �5°. These results confirm

Rufenacht’s theory, who proposed in his book ‘Princi-

ples of aesthetic integration’, that the canines should

be integrated harmoniously into the face and its facial

constraints (e.g. EM-line). Otherwise, a diminishing

effect of the aesthetic value of the facial composition

could be expected (16). In other words, a harmonious

integration could also mean that a smiling mouth

with an inherently consistent dentition only gains a

small part of visual attention in well-balanced faces

(24).

The statistical analysis showed no significant differ-

ence in the assessment of images with �15° inwardly

and +5° outwardly inclined canines for both sets. This

infers that already slightly outwardly inclined canines

were regarded as unpleasant. The fact that images

with inwardly inclined canines received higher ranks

compared to outwardly inclined canines in both gen-

ders supports this finding. Moreover, no statistical sig-

nificant difference was found between the 0° and the

�5° images in the female model set. This might be

influenced by the fact that a slightly palatal inclina-

tion attenuates the effect of a carnassial tooth. Thus,

the appearance of the face becomes softer and

increases the femininity of the female model.

While the corners of the mouth change with the

degree of the smile, the relation between the EM-line

and the CA-line changes, too. Although the reliability

of the posed smile captured by a split-second image

could be contentious, investigators demonstrated that

it can be reliably reproduced (25, 26).

Rufenacht suggested in his book ‘Principles of aes-

thetic integration’ that the vestibular frame is formed

by the lateral canthus and the ipsilateral angle of the

mouth (16). Thus, the study design required a sym-

metrically facial framework to standardise the proce-

dure of altering the different canine angulations and

to realise a reliable study design. In principle, there

are two strategies to realise the necessary face symme-

try. The first option is to mirror the whole face and

the second option is to mirror only parts of the face,

which are important for EM-line and CA-line. How-

ever, a completely symmetrical face, by mirroring one

side of the face perpendicular to the midline, generates

an artificial impression of the face. This disadvantage
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can be avoided by mirroring only one eye and half of

the mouth. With this procedure, we generate symmet-

rical eyes and a symmetrical mouth in combination

with a natural looking face.

In the present study, three groups of participants

were distinguished by their different dental educa-

tional background. The idea to investigate the sensi-

tivity and perception of professionals and laymen

with regard to dental aesthetics has been followed in

former studies (1, 4, 8, 27, 28). A consensus was

found among the three participating groups concern-

ing the most attractive inclination in the male and

female model set. In the assessment of the female

model set, it was found that orthodontists and lay-

men agreed least with one another (W = 0�5198).
This is attributed to the fact that the handling of

dental angulation and inclination is the everyday job

of an orthodontist. By contrast, the evaluations by

the laymen varied considerably (W between 0�4376
and 0�4588), because their evaluations might be

more emotional. Even though the professional orth-

odontists and dentists had to give their subjective

opinion, their professions inherently push them

towards rational decision-making. Presenting only

the teeth and the lips of models, Kokich et al. (8)

ascertained that laymen, dentists and orthodontists

detected changes in smile characteristics at different

threshold levels and that laymen were the most for-

giving.

However, the study’s scope was limited because of

missed information whether evaluators in general

received orthodontic treatment. This potential con-

founder may participants sensitised concerning the

position and inclination of teeth. Furthermore, the big

range and imbalanced distribution according to years

of professional experience for orthodontists and den-

tists made it unfeasible to evaluate the influence of

this subfactor. Consequently, an analysis how the

professional experience influenced the assessment

could not be conducted. This distribution may be one

reason for the variation of the results within the

groups (W between 0�4857 and 0�4915).
Furthermore, it did not matter whether the evalua-

tors were male or female: With a P-value of

<0�00005, they agreed significantly upon which male

and female image was most attractive. This finding is

consistent to those of other investigators who reported

no differences between male and female evaluators

(12, 14, 29).

In the present study, two models of average attrac-

tiveness were selected with the Q-sort method to gen-

erate image sets. Models with average attractiveness

were used to prevent any uncontrolled influence and

potential distraction from the background attractive-

ness of the model (14).

In contrast to other studies that used a gender-free

photograph of the lower face, this current study

applied male and female full-face images to investi-

gate whether the gender had any effect on the partici-

pants’ appraisal (30, 31). The results reveal a

significant difference for individual images between

the male model and female model set. However, more

sets of the two genders would be necessary to clarify

whether more inwardly inclined canine axes under-

score the femininity of a face.

Conclusions

Participants perceived smiles to be most attractive

when the upper canine tooth axis is parallel to the

imaginary line formed by the lateral canthus and the

ipsilateral labial angle. About 70% of the participants

preferred images with a parallelism between the

canine tooth axis and the EM-line or a slight inward

canine inclination of �5°. On the contrary, outward

inclinations were perceived as disruptive to the aes-

thetic value of the facial composition and diminished

the aesthetic appearance. In reconstructive or ortho-

dontic therapy, it is thus important to incline canines

more inwardly than outwardly.
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