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Relationship of maxillary anterior teeth and some facial landmarks
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Abstract

Background/Purpose: The size and shape of teeth is very important and should be beautiful and in harmony with the face
components. This study aims to determine the association between the facial features and dimensions of the upper teeth in
Iranian population.

Materials and methods: 160 students were selected, (80 male and 80 female), in this cross- sectional survey. Dental
and facial dimensions were measured and recorded.Infrmation were analyzed utilizing SPSS 21, and independent t-test and
Pearson correlation coefficient.

Results: A direct and significant relationship was observed between the upper central epicocronal height, face length (r=0.314,
P<0.001) and mouth width (r=0.166, P=0.036). Also, a direct significant correlation was observed between the upper central
mesiodistal width and face length (-=0.244, p=0.002). A direct relationship was observed between the upper anterior arch
environment and face length (r=0.415, P<0.001), mouth width (r=0.168, P=0.034), intercanthal distance (r=0.291, P<0.001)
and bizygomatic width (r=0.165, P=0.037), which was statistically significant.

Conclusion: Although there are different methods for estimating the teeth size, due to the relationship between some
dimensions of the head, face and teeth, these dimensions of the head and face can be used to estimate the dimensions of
teeth but most of the available information of facial and dental dimensions and their proportions is related to the other country’s
statistics, whose population is definitely different from the Iranian population and that there is no complete related information in
dental reference books so by use of this study results this method can be used by Iranian dentists.

Key words: Anterior tooth dimensions, facial markers, beauty.

Resumen

Antecedentes/objetivo: El tamafio y la forma de los dientes son muy importantes y deben ser bellos y estar en armonia con los
componentes de la cara. Este estudio pretende determinar la asociacion entre los rasgos faciales y las dimensiones de los dientes
superiores en la poblacion iranf.

Materiales y métodos: En este estudio transversal se seleccionaron 160 estudiantes (80 hombres y 80 mujeres). Se midieron y
registraron las dimensiones dentales y faciales, y se analizé la informacion con el programa SPSS 21, una prueba t independiente
y el coeficiente de correlacion de Pearson.,

Resultados: Se observd una relacion directa y significativa entre la altura epicocronal central superior, la longitud de la cara
(r=0,314, P<0,001) y la anchura de la boca (r=0,166, P=0,036). Asimismo, se observd una correlacion directa y significativa entre
la anchura mesiodistal central superior v la longitud de la cara (=0,244, p=0,002). Se observé una relacion directa entre el entorno
de la arcada anterior superior vy la longitud de la cara (r=0,415, P<0,001), la anchura de la boca (r=0,168, P=0,034), la distancia
intercantal (r=0,291, P<0,001) y la anchura bizigomatica (r=0,165, P=0,037), que fue estadisticamente significativa.
Conclusiones: Aungue hay diferentes métodos para estimar el tamafo de los dientes, debido a la relacion entre algunas
dimensiones de la cabeza, la cara y los dientes, estas dimensiones de la cabeza y la cara se pueden Utilizar para estimar las
dimensiones de los dientes, pero la mayor parte de la informacion disponible de las dimensiones faciales y dentales y sus
proporciones esta relacionada con las estadisticas de otros paises, cuya poblacion es definitivamente diferente de la poblacion
irani y que no hay informacion completa relacionada en los libros de referencia dentales por lo que mediante el uso de los
resultados de este estudio este método puede ser utilizado por los dentistas iranies.

Palabras clave: Dimensiones de los dientes anteriores, marcadores faciales, belleza.
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Introduction

When anteriorteeth are lost forany reason, their replacement
by prosthetic and orthodontic treatments is essential in
terms of beauty and function. In this case, creating enough
space by orthodontic treatment for prosthetic treatments is
an important issue. The size and shape of the anterior teeth
has played a crucial role the beauty and function of the
mouth and face. Therefore, several methods have been
introduced to choose the measure of the teeth'®. The
appearance of the face created by denture reconstruction
is very important for prosthodontists and their patients.
Facial beauty is one of the most common reasons why
patients seek to replace their missing anterior teeth. On the
other hand, one of the reasons for the failure of prosthetic
reconstruction is the great importance of beauty in this
treatment. One of the most difficult clinical steps in the
process of making a proper denture is the determination
and substitution of anterior maxillary teeth in lacking of
records before tooth extraction. The absence of these
records can cause patient dissatisfaction with the beauty
of dentures made®®. The size of the upper anterior teeth is
necessary to optimize the beauty of the teeth and face, and
also their location, shape, and color increase the beauty of
the smile. The size, position, shape, and color of the upper
anterior teeth are essential for the beauty of the teeth and
face, and also these parameters increase the beauty of the
smile, so these parameters are of particular importance for
the reconstruction of the anterior teeth, although in some
cases these parameters are not recorded before tooth
extraction'®™, Anthropological measurements, including
width between two canine tips, bizygomatic width, the
distance between two pupils, the distance between
interalar, the distance between two canthus, and other
anatomical structures are also of great importance for the
reconstruction of the anterior tooth®12,

There are limited scientific criteria in dentistry texts that
can provide a general and definitive guide to determine
and define the appropriate tooth size. To choose the size
of the anterior tooth, in addition to the need for general
knowledge, the physical and biological factors related to
each patient must also be considered®'®™, One of the
critical factors for providing beauty and attractiveness
is the proportion, size, shape, and arrangement of the
upper anterior teeth, especially the upper central tooth.

The average width of the maxillary central incisor is
estimated to be one-sixteenth of the bizygomatic width.
The total width of the 6 upper anterior teeth is less than one-
third of the bizygomatic width'>'", The length of the teeth
is determined by the space between the remaining ridges.
When there is enough space between the ridges, using
longer teeth will decrease the visibility of the prosthetic
base and increase the beauty. According to studies, there
is a relationship between the size of the face and the
height of the crown of the upper central tooth. The height
of the upper central tooth is one-sixteenth of the distance

between the forehead protrusion and below the chin'18,
In general, the information and standards available in
the field of selection of upper anterior teeth have been
obtained from the Caucasian population and probably
do not match the existing population in Iran®. Providing
the basis for identifying the average racial dimensions of
each population, makes it possible to make changes in
existing dental generators to provide beauty. Due to the
lack of such information in Kerman province, this survey
was conducted to determine the association between the
dimensions of upper anterior teeth and facial features.

Materials and methods

Inthis cross-sectional study, size of sample was estimated
at least 160 people based on the previous study® at the
level of 0.05 alpha and power of 80% test . In this studly,
all 160 students in dental school of Kerman University
of Medical Sciences were selected. Inclusion criteria
included students in dental school of Kerman University
of Medical Sciences students with an age range of
18 to 28 years. The students with any hyperplasia or
gingivitis, gingival resorption, gingival surgery, previous
reconstructive interventions, diastema, traumatic injury
or previous occlusal wear associated with Anterior teeth,
malocclusion, or previous orthodontic treatment were
excluded. Completed informed consent was gotten
from each student. This survey was supervised and
affirmed by the Student Research Committee of Kerman
University of Medical Sciences (1397-203).

The measured dental dimensions included the mesiodistial
width of the upper right central tooth, the epicocronal
height length of the upper right central tooth, and the arch
circumference from the distal of upper right canine to the
distal of upper left one. The dimensions were measured with
a digitate caliper with an precision of 0.01 mm. To evaluate
the circumference of the arch, a floss was passed through
the distal of canines and matched to the arch, and then
marked in the contacts area and measured outside the
mouth. Dimensions of the face include maximum bizygomatic
width (the distance between the outermost points on the
zygomatic arches on both sides), the distance between the
inner canthus of the eyes, the distance between the cormers
of the mouth at rest (mouth width), the distance between
the two nasal fins (nasal width) and the interval between two
points gnathion and nasion (face length). These dimensions
were measured directly by a digital caliper while the patient
was sitting upright with no head restraints and looking away.
To obtain accurate results, each evaluation was performed
three times and its average was recorded as the final number.
All these measurements were performed by a dentist,

The observations was analyzed by independent t-test,
and the relationship between indicators was investigated
by Pearson correlation coefficient test. The significance
level in this study was considered 0.05.
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Result

In this study, 160 participants were studied, (80 male,
and 80 female). The mean of all upper anterior teeth
dimensions except central mesiodistal width in men was
significantly higher than female participants. Although
the central mesiodistal width index was higher in male
participants, but the results showed no significant
difference between groups. Also, men showed
significantly more facial dimensions compared with
female participants (Table I).

A significant and direct relationship was observed
between the upper central epicocronal height, face
length (r=0.314, P<0.001) and the mouth width(r=0.166,
P=0.036), which was statistically significant. also, the
relationship between upper central epicocronal height,
facial length (=0.380, P=0.001) and bizygomatic
width (r=0.229, P=0.041) was statistically insignificant.
in female participants relationship between the upper
central epicocronal height with nasal width (r= -0.221,
p=0.049) was reverse and insignificant. (Table 11).

A linear and direct correlation was observed between the
upper central mesiodistal width and face length(r=0.244,

p=0.002). In male participants, the relationship between
upper central mesiodistal width and face length (r=0.390,
P<0.001) was direct and significant. (Table II).

A linear and direct significant relationship was observed
between the upper anterior arch environment and face
length (r=0.415, P<0.001), mouth width (=0.168,
P=0.034), internal canthus distance (r=0.291, P<0.001)
and bizygomatic width (r=0.165, P=0.037). In male
participants, a linear and significant direct relationship
between the circumference of the upper anterior arch
and the face length (r=0.547, P<0.001) and intercanthal
distance (=0.341, P=0.002). (Table II).

Among male and female participants, the mean ratios of
the anterior arch to the nose width, the circumference of
the anterior arch to the mouth width, the upper central
mesiodistal width to the nose width, the upper central
mesiodistal width to the mouth width, the interval from
the internal canthus to the nose width, the distance
from the internal canthus to the mouth width showed a
statistically significant difference. But other ratios did not
show significant differences (Table 111).

Table I: The average dimensions difference between the upper anterior teeth and facial indices based on gender.

Dimension Male Female P
Mean SD Mean sSD
Upper anterior arch circumference 52.0 3.3 50.8 2.4 0.011
Upper central epicocronal height 9.8 1.0 9.4 1.2 0.013
Upper central mesiodistal width 8.1 0.9 7.8 0.9 0.120
Face length 124.0 6.0 116.9 5.0 <0.001
Nasal width 30.2 3.5 27.2 2.9 <0.001
Mouth width 49.8 3.4 44.5 3.0 <0.001
Intercanthal distance 30.7 3.1 29.6 2.7 0.026
Bizygomatic distance 117.2 5.2 1121 5.7 <0.001
Table II: Relationship between dental dimensions and facial indicators.
Face Nose Mouth Intercanthal Bizygomatic
length width width distance distance

r p r P r p r p r P
Upper central epicocronal height 0.31 <0.001 0.00 0.959 0.17 0.036 0.03 0.694 0.09 0.271
Upper central epicocronal height (male) 0.38 0.001 0.02 0.853 0.04 0.723 0.13 0.246 0.23 0.041
Upper central epicocronal height (female) 0.13 0.243 -0.22 0.049 0.07 0.543 -0.13 0.243 -0.17 0.140
Upper central mesiodistal width 0.24 0.002 0.02 0.761 0.06 0.434 0.05 0.555 0.04 0.594
Upper central mesiodistal width (Male) 0.39 <0.001 0.07 0.560 -0.04 0.732 0.14 0.214 017 0.174
Upper central mesiodistal width (Female) 0.02 0.865 -0.14 0.219 0.00 0.984 -0.10 0.400 -0.17 0.123
Upper anterior arch circumference 0.42 <0.001 0.11 0.154 017 0.034 0.29 <0.001 017 0.140
Upper anterior arch circumference (male) 0.55 <0.001 -0.07 0.544 -0.02 0.850 0.34 0.002 0.14 0.037
Upper anterior arch circumference (female) 0.09 0.455 0.20 0.070 0.17 0.130 0.15 0.186 0.08 0.203

Table llI: Differences in the mean ratios under study by gender.
Ratios Male Female Total P
Mean SD Mean SD Mean SD
Upper central epicocronal height to face length 0.08 0.01 0.08 0.01 0.07 0.01 0.370
Upper anterior arch environment to upper central mesiodistal width 6.50 0.61 6.56 0.73 6.52 0.67 0.610
Upper anterior arch circumference to the nose width 1.75 0.23 1.89 0.20 1.81 0.22 <0.001
Upper anterior arch circumference to the mouth width 1.05 0.10 1.15 0.09 1.09 0.10 <0.001
Upper anterior arch circumference to intercanthal distance 1.71 0.18 1.73 0.17 1.71 0.17 0.470
Upper anterior arch circumference to bizygomatic distance 0.44 0.03 0.45 0.03 0.44 0.03 0.051
Upper central mesiodistal width to nasal width 0.27 0.04 0.29 0.05 0.28 0.04 0.003
Upper central mesiodistal width to mouth width 0.16 0.02 0.18 0.02 0.16 0.02 <0.001
Upper central mesiodistal width to intercanthal distance 0.27 0.04 0.27 0.04 0.26 0.03 0.730
Upper central mesiodistal width to bizygomatic distance 0.07 0.01 0.07 0.01 0.06 0.01 0.330
Intercanthal distance to the nose width 1.08 0.14 1.09 0.11 1.06 0.13 0.001
Intercanthal distance to the mouth width 0.62 0.07 0.67 0.06 0.64 0.06 <0.001
Intercanthal distance to bizygomatic distance 0.26 0.08 0.26 0.03 0.26 0.02 0.510
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Discussion

Beauty is one of the most important reasons for
participants to seek prosthetic treatments. Also, smile is
affected personal attractiveness and has a great role in
the person’s own mood and his social impact'®?". Having
a beautiful smile directly depends on the condition of
the teeth, gums and how they fit with the composition
of the face®???3, The correct choice of the six anterior
teeth in terms of size, shape and color are major factors
of successful Prosthetic treatment. The harmony of face
dimensions, such as the corners of the lips, the filtrum,
and the distance between the two nasal fins are more
prominent in complete denture treatment. The correct
choice is to access to the best dentolabial harmony
and the appearance of the face'®?%°, This choice is
especially difficult when no information is available from
the patient’s natural teeth?”. Hayden has been suggested
to investigate the correct size of the anterior teeth?®2°,
However, the ratios expressed in different studies are not
the same, and the most similarity in the results is related
to the ratio between the nose width and the width of
the six anterior teeth®, Many efforts have been made to
investigate the approach to suppose the width of these
teeth and the beauty obtained?®9128132 |n this studly,
the indices of upper anterior Arch circumference, upper
central epicocronal height, upper central mesiodistal
width, face length, nasal width, mouth width, internal
canthus distance and bizygomatic width between the
two sexes were measured. The results showed that
the mean of all anterior teeth dimension indices except
central mesiodistal width in men was significantly higher
than female participants. Although the central mesiodistal
width index was higher in male participants, but this
difference was not significant. Facial landmarks were also
significantly higher in men than female participants.

Based on our results, the relationship between upper
central mesiodistal width and gender was not statistically
significant. Also, the correlation between the upper
central mesiodistal width and the bizygomatic width, the
distance between the inner canthus, the mouth and nose
width was not statistically significant, but the correlation
between the upper central mesiodistal width and the face
length was statistically significant. It was further found that
the ratio of upper central mesiodistal width to nasal width
was 0.28, central mesiodistal width to mouth width was
0.16, upper central mesiodistal width to internal canthus
distance was 0.26 and upper central mesiodistal width
to bizygomatic width was 0.6. All measured ratios except
upper central mesiodistal width to bizygomatic width
showed a significant difference between females and
males. This ratio was higher in women than men. In
lorahimagic study, the width of the central tooth was 1.5
mm smaller than similar samples of Western Europeans
(average width 7 mm); While in British men, the rate is
8.65, in Chinese society 8.85 and in Africa 9.9 mm?®,
In Lavere study, the average length of the upper central

tooth was 8.66 in men and 8.19 in women, and It was a
total of 8.46 mm. In some sources, the average length of
the right maxillary central tooth is 10.5 mm, and the width
of the central maxillary tooth is 8.5 mm®. Our results
showed that the e width of the right maxillary central
tooth was 8.55 mm, which agreed with the results of
previous researches. In the Keng study, about 42.8% of
the subjects had a central width greater than 9.5 mm,
indicating the larger size of teeth®,

The width of the central maxillary tooth in men and women
in this study is similar to the findings of a number of other
studies. For example, Pak nahad studied the average
mesiodistal width of the central incisor of 100 students
of Shahid Beheshti Dental School and 8.568 mm reported
for men and 8.23 mm for women®, On the Iranian
population, the mean obtained in this study was 8.7 mm
in men and 8.4 mm in women®. Further research, Oshaqg
et al. Obtained an overall average of 8.4, which is close
to the results of this study'. These results are different
from Memarian and Rostamkhany et al’” ¢, In the first
study, the average width of the upper central tooth in a
population of 100 participants referred to Tehran Dental
School in the age range of 20-30 years was 8.9 in females
and 9.1 in males. The next study was on a population of
100 people who were all men. The age range was 17-37
years; the average was 8.9 for this tooth. This difference
can be related to the inequality of the number of samples
in terms of gender in these two studies. Owsen et al., by
measuring the width of the anterior maxillary teeth in various
ethnicities, concluded that despite racial differences,
men’s teeth are always wider than females®. Gillen et al.
found that men have wider and longer teeth than women
He showed that the difference in the measure of the central
teeth and the canine in the two sexes is significant®, This
case is comparable with the result obtained in the study of
Hasanreisoglu et al. ',

In the present study, the Pearson correlation coefficient
test shows that there is no strong relation between
interzygomatic distance and the mesiodistal width of
the upper central incisor. These results are similar to the
findings of Scandrett et al.®°. In Hasanreisoglu et al.’s
study, no relationship was found in men'®, This will lead
to wider teeth selection for the patient. Because the ratio
obtained is approximately equal to 1:13; however, the
ratio obtained in this study has been confirmed in some
studies®. In Rawat et al. study, the width of the central
maxillary teeth to the bizygomatic width follows a ratio
of 1:16%°. The result of their study on the relationship
between the bizygomatic width and the central tooth
in two sexes is similar to the present study. However,
in our study, the ratio of bizygomatic widthto the width
of the maxillary central tooth differed from the normal
value, which was also statistically significant. It can be
due to the different statistical samples. Their study was
conducted in India and the present study was conducted
in a population from southern Iran.
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In this studly, the significant relationship observed between
tooth length and gender. Also, the correlation between the
upper central length and bizygomatic width, the distance
between the inner canthus, and the nose width was not
statistically significant, but the correlation between the
upper central the face length and the mouth width was
statistically significant. There was no significant gender
difference in Central epicocronl height. Consistent with
the results of the present study in Sadeghi et al.’s 2010
study, no relationship was found between gender and
tooth size. In this study, the length of teeth was 9.45 mm
in men and 9.16 mm in women*'. In their study, as in the
present study, the length and width of teeth were slightly
higher in men than in women. In a 2014 study by Radia et
al., The relation between upper central and interzygomatic
width was 1:156.56 (1:16.57 in men and 1:156.37 in
women) and the relationship between upper central
epicocronal height and face height has been achieved
1:17.93(1:17.97 in men and 1:17.89in women)*.

The intercanthal distance in the present study was 30.14
mm. In the study of Loftfi et al., The average distance
between the inner canthos was 32.28 mm (7 m), and
Abdullah et al. findings* also stated that the average
distance of internal canthus was 32 mm, which was very
close to the present study. Our finding were lower than
the results of Murphy et al.?5, who suggested an average
intercantal distance of 33.9 mm, but higher than the
results obtained by Freinofer'®, The ratio between the four
measurements of the anterior teeth of the maxilla and the
distance of the internal canthus in all samples was very
close to the results obtained by Al wazzan et al.*®,

The results showed that the central mesiodistal width to
the medial canthus distance was equal to 0.26 and this
ratio did not show a significant difference in two genders.
Similar to the results of the present study, the width of
the central tooth to the distance of the intemal canthus
in the study of Lotfi et al*®, Was equal to 0.266, which
was calculated in the study of Alwazzan et al.*® 0.267. In
general, it should be noted that the differences between
the results of the this study with other may be attributable
to genetic variation as well as existing differences, in
addition to breeding differences, related to differences
in measurement methods. In the reconstruction and

replacement of anterior teeth, despite the possibility of
using different indicators to select teeth with dimensions
close to reality, it should be noted that these indicators
should not be the sole owner of the selected teeth.
Because people’s perceptions of beauty are different
and individual and social factors affect it*”. Therefore, in
addition to using the basic principles to make the right
choices, social, racial and individual differences of each
person should be considered to increase participants’
satisfaction with their smiles®,

One of our limitations is that it is uni-center due to the
fact that the dimensions of the teeth are different in
different ethnicities; it is better to study the information
about students in several provinces in future studies.
It is suggested that by collecting the results of other
similar studies conducted in Iran and conducting a
comprehensive analysis, an effective step be taken in
presenting the norms of Iranian society and producing
teeth with appropriate dimensions.

Conclusion

Although there are various techniques for estimating
the teeth size, due to the relationship between some
dimensions of the head, face and teeth, these dimensions
of the head and face can be used to estimate the
dimensions of teeth but most of the available information
of facial and dental dimensions and their proportions is
related to the other country’s statistics, whose population
is definitely different from the Iranian population and
that there is no complete related information in dental
reference books so by use of this study results this
method can be used by Iranian dentists.
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