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Abstract

Background: The ultimate goal of aesthetic rehabilitation is to design a pleasant smile with teeth that have an inherent
proportion and arrangement suitable in harmony with the gum and face.

Objective: To evaluate the morphometric relationships between permanent maxillary central incisors (MCls) and face
among a sample of Yemeni adults.

Material and methods: A prospective cross-sectional study was conducted on male and female Yemeni adults attended to
the clinics of faculties of Dentistry and Medicine and Health Sciences, Sana’a University, Yemen during the period between
January and March 2022. The sample were conveniently selected as per inclusion and exclusion criteria. The data included
intraoral photographs for determining maxillary central incisors shapes and extraoral photographs for determining face
shapes. The data collection process took a period of 6 months; from April to September 2022. SPSS was used for data
analysis.

Results: A total of 315 participants with a mean age of 21.78 + 2.29 were frequently distributed according to gender,
face shape (brachyfacial, mesofacial, and dolichofacial), and MCls form (square, ovoid, and triangular). Males were about
three fourths of the total sample (234, 74.3%) compared to females (81, 25.7%). The brachyfacial shape was observed sig-
nificantly more in males (21.4%) than females (3.7%), whereas the dolichofacial shape was observed significantly more in
females (46.9%) than males (29.1%) (p<0.05). However, the mesofacial shape was equally observed in both genders (male,
49.6%; female, 49.4%). Moreover, the triangular MCls shape was observed significantly more in males than females (53.4%
vs 32.1%), whereas the ovoid and square MCls shapes were observed significnatly more in females than males (43.2% vs
27.8% and 24.7% vs 18.8%, respectively) (p<0.05). The correlated cases were significantly less than non-correlated cases
(129, 41% vs 186, 59%; p=0.003). Among the 129 correlated cases of both genders, the mesofacial/ovoid MCls shape was
the predominant (59, 45.7%), followed by the dolichofacial/triangular MCls (56, 43.4%), then the brachyfacial/square MCls
(14, 10.9%). In addition, there are no statistically significant association of the correlated cases and gender (p=0.096). Fur-
thermore, no significant association was observed between various face and MCls shapes (p=0.184).

Conclusions: There are no significant morphometric relationships between face and MCls among the studied Yemeni sam-
ple because nearly three-fifths of the study sample showed no correlation between MCls and face shapes. Besides, the
study findings contradict Williams’ theory regarding the presence of harmony between the face and MCls shapes; there-
fore, this method is not reliable for selecting artificial MCls tooth shapes for edentulous Yemeni patients.
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Abbreviations:

FH Facial Height
Fl Facial Index
FW Facial Width
MCls Maxillary Central Incisors
SPSS Statistical Package for Social Sciences
o %
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Introduction

The social attractiveness of individuals could be influenced by
their dental-facial appearance [1]. Several patients nowadays
undergo dental treatments for solving their concerns about
dental appearance since seeing patients with tooth defects
or multiple missing anterior teeth is common in the esthetic
dentistry practice. For a successful esthetic treatment, it is
extremely essential to identify the dimensions of restorations
for these anterior teeth, especially the maxillary central inci-
sors (MCls) [2], which are the most dominant in the anterior
area when speaking or smiling [3]. A precise knowledge of
the esthetics of natural anterior teeth is necessary for dental
treatments in the esthetic zone [2].

Although the teeth must be in proportion to one another, they
must also be in proportion to the face. A great variation in the
size of the tooth in relation to the face may affect the ability to
obtain a good esthetic appearance [4,5]. A balanced propor-
tion in the appearance of the teeth is fundamental to com-
pose an esthetical pleasance [6].

Therefore, several methods have been suggested to identify
the shape of central incisors, including the correlation be-
tween the inverted shape of the face and the shape of the
upper permanent central incisors which was called “law of
harmony” and confirmed by other scholars [7,8].

Face can be classified into three specific shapes which are
square, oval and triangular [9,10], which correspond to
brachyfacial, mesofacial and dolichofacial respectively (Figure
1).

The MCls shape was classified by Kina and Bruguera [12] into
square, triangular and oval (Figure 2).

Even today, there are authors who recommend the determi-
nation of the shape of prosthetic reconstructions or the selec-
tion of artificial teeth from a facial analysis [14-16], not only
taking the shape of the face contour as a reference [14,17],
but also considering gender [16,18]. However, there is neither

a. Square (brachyfacial)

Figure 1: Classification of face shape [11].

b. Oval (mesofacial)

agreement worldwide on such an approach nor a standard
protocol for such an analysis [7].

The ultimate goal of aesthetic rehabilitation is to design a
pleasant smile with teeth that have an inherent proportion
and arrangement suitable in harmony with the gum and face
[19].

Therefore, the present study was conducted to determine the
morpho-dimensional relationship between the permanent
maxillary central incisors and the face among the Yemeni adult
population in order to come up with a guideline or normative
data which may help dentists in facilitating esthetic or restor-
ative treatments.

Materials and methods

This is an observational cross-sectional study, conducted in
the outpatient clinics of faculties of Dentistry and Medicine
and Health Sciences, Sana’a University, Yemen. The study
population represented all male and female Yemeni adults at-
tended to the outpatient clinics of faculties of Dentistry and
Medicine and Health Sciences, Sana’a University, Yemen dur-
ing the period from March to December 2021. Therefore, the
study population included 1530 individuals. Of them, only 315
individuals were eligible to be participated in the study ac-
cording to identifiable inclusion and exclusion criteria.

Inclusion and exclusion criteria

Only Yemeni male or female adults with fully erupted perma-
nent MCls. However, individuals with incompletely erupted
MCls, crowding, decay, restoration, abrasion, fracture or dia-
stema in MCls, congenital or mal-shaped MCls, gingival or
periodontal problems in the anterior teeth, dentofacial defor-
mities, previous or ongoing orthodontic treatment or proximal
stripping, or characteristics which could alter the contour of
the face were excluded.

c. Triangular
(dolichofacial)

Figure 2: Dental morphology of MCls: a. Square, b. Oval, and c. Triangular [13].
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Bioethical considerations

An ethical approval from the Medical Ethics Committee of
Sana’a University, Yemen was obtained. After instructing to all
subjects the study objectives and that their information will
be kept confidential and only be used for research purposes,
they were asked to agree or disagree to participate in the
study using written informed consent forms.

The collected data included demographic characteristics (i.e.,
gender, age and place of birth) and morphometric (i.e., shapes
of MCls and face) information from the digital photographs
of each participant. The data collection process took a period
from February to August 2022.

Determination of facial biotype and MCIS shape

The photographs were taken using a digital camera (Canon,
EOS 250D, Zoom Lens EF-S 18-55 mm, Japan). For each par-
ticipant, two photographs were taken [20,21], including an ex-
traoral photograph for determining the face shape and an in-
traoral photograph for determining the MCls shape (Figure 3).
For photo shoots, the camera mounted on a tripod and placed
at a distance of 50 cm from the participant’s face and at a
height of 1 m from the floor. All participants were asked to
sit on a chair and put their jaws’ bottom on a head position-
ing device (Figure 4) particularly developed for this study. Each
participant was advised to sit on a stool. The head positioning
device has two wooden bars running vertically at both sides of
the participant’s face.

After the participant put his/her jaw bottom on the device,
these bars were carefully closed until they contacted both
sides of the participant’s face [21]; therefore, the head of the

Figure 3: Extraoral and intraoral photographs.

Figure 4: Lines drawn for determining facial index.

participant is of a real and natural position [22] for taking the
photograph of the face.

In the same position of the participant, a lip retractor was used
to visualize and take the photograph of the MCls. The pho-
tographs were transferred to a computer and analyzed using
Adobe Photoshop CS 11 (Adobe Systems Incorporated, USA).
On the photo-graph of the face, two horizontal lines were
drawn: one tangential to the upper edge of the eyebrows and
the other tangential to the lower margin of the jaw. Then the
two lines were joined at the ofrion point (i.e., intersection
of the midsagittal plane and the plane tangent to the upper
edge of the eyebrows) and the gnathion point (i.e., the lowest
and highest point of the chin contour) by drawing a vertical
line that matched facial midline in order to determine facial
height. Simi-larly, two tangent vertical lines at the sides of the
face were made, being later joined at the level of the most ex-
ternal points of the face using a horizontal line to de-termine
facial width [21] (Figure 5).

Then data were set in the formula propo-sed by Mayoral [23]
to determine the facial index (FI) which is the ratio of mor-
phologically maximum facial height (FH) and maximum facial
width (FW) and can be calculated according to the formula
[24]:

FI=FH/FWx100

When the value is < 97, the face shape is considered square
(brachyfacial), if the value is between 97-104, it is considered
ovoid (mesofacial), and if the value is > 104, it is considered
triangular (dolichofacial) [21].

Figure 5: Tooth contours drawn for evaluating the type of
teeth.
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On the other hand, the photograph of the teeth is used to de-
termine the shape of the maxillary right central incisor using
the method proposed by Williams [25] who suggested that
there are three types of teeth: Class I: square tooth (parallel
proximal surfaces), Class Il: triangular tooth (converging proxi-
mal surfaces), Class Ill: ovoid tooth (rounded proximal surfac-
es) [26]. Therefore, the tooth contour was drawn (Figure 6) for
qualitatively evaluating the type of teeth.

Data analysis

Data were analyzed using the Statistical Package for Social Sci-
ences (SPSS) (version 28.0, SPSS Inc., Chicago, IL, USA). Data
were presented using descriptive statistics, including frequen-
cy and percentages. Chi-square test was used for determin-
ing the morphometric relationships between permanent MCls
and face. P-value < 0.05 was considered statistically significant.

Results

A total of 315 participants with a mean age of 21.78 + 2.29
were frequently distributed according to gender, face shape
(brachyfacial, mesofacial, and dolichofacial), and MCls form
(square, ovoid, and triangular) as shown in Table 1. Results re-
vealed that males were about three fourths of the total sam-
ple (234, 74.3%) compared to females (81, 25.7%). Regarding
facial shape, nearly half of the participants had a mesofacial
shape (156, 49.5%), followed by those with dolichofacial shape
(106, 33.7%), then those with brachyfacial shape (53, 16.8%).
Regarding MCls form, almost half of the participants had a tri-
angular form (151, 48.0%), followed by those with ovoid form
(100, 31.7%), then those with square form (64, 20.3%).

The association of face shapes and MCls shapes with gender
was presented in Table 2. In general, results revealed that
there is a significant association between face shapes and gen-
der (p<0.001), as the brachyfacial shape was observed more
in males (21.4%) than females (3.7%), whereas the dolichofa-
cial shape was observed more in females (46.9%) than males
(29.1%). However, the mesofacial shape was equally observed
in both genders (male, 49.6%; female, 49.4%). Moreover, re-
sults revealed that there is a significant association between
MCIs shapes and gender (p<0.001), as the triangular MCls
shape was observed more in males than females (53.4% vs
32.1%), whereas the ovoid and square MCls shapes were
observed more in females than males (43.2% vs 27.8% and
24.7% vs 18.8%, respectively).

The difference between correlated (i.e., the tooth shape con-
forms to the face shape) and non-correlated cases (i.e., the
tooth shape does not conform to the face shape) is presented
in Table 3. In general, results revealed that there is a statisti-
cally significant difference (p=0.003) between correlated and
non-correlated cases, where correlated cases were signifi-
cantly less than non-correlated cases (129, 41% vs 186, 59%).
Among the 129 correlated cases, the mesofacial/ovoid shape
was the predominant (59, 45.7%), followed by the dolichofa-
cial/triangular (56, 43.4%), then the brachyfacial/square (14,
10.9%).

The association between the correlated cases in terms of
face and MCls shapes and gender is presented in Table 4. The
results revealed that there is no statistically significant asso-

Table 1: Characteristics of the study sample.

Characteristic N %

Gender Male 234 74.3%
Female 81 25.7%
Brachyfacial 53 16.8%
Face shape Mesofacial 156 49.5%
Dolichofacial 106 33.7%
Square 64 20.3%
MCls form Ovoid 100 31.7%
Triangular 151 48.0%

Total 315 100

Table 2: Association of face shapes and MCls shapes with gen-
der.

Variable Male Female Total P
Brachyfacial | 50(21.4%) | 3(3.7%) | 53 (16.8%)
Face Mesofacial 116 (49.6%) | 40 (49.4%) | 156 (49.5%) 0.000*
shape | Dolichofacial | 68 (29.1%) | 38 (46.9%) | 106 (33.7%) |
Total 234 (74.3%) | 81(25.7%) |315 (100.0%)
Square 44 (18.8%) | 20 (24.7%) | 64 (20.3%)
MCls Ovoid 65 (27.8%) | 35(43.2%) | 100 (31.7%) | / o .
shapes Triangular 125 (53.4%) | 26 (32.1%) | 151 (48%) '
Total 234 (74.3%) | 81 (25.7%) | 315 (100.0%)
* Statistically significant at (p<0.05).
Table 3: Association between correlated and non-corelated
face and MCls shapes.
Group Brachyfacial/ Mesofa'uall Doll.chofauall Total p
Square Ovoid Triangular
Correlated | 14 (10.9%) |59 (45.7%) | 56 (43.4%) | 129 (41%)
N°::::Jre' 50 (26.9%) |41(22.0%) | 95(51.1%) | 186 (59%) |0.003*
Total | 64(20.3%) |100 (31.7%)| 151 (48.0%) |315 (100.0)
*Statistically significant at (p<0.05).
Table 4: Association of the correlated cases with gender.
Brachyfacial/| Mesofacial/ | Dolichofacial/
Gender | ¢ L iare MCls| Ovoid MCls | Triangular Mcls| 10t P
Male 13 (13.7%) 39 (41.1%) 43 (45.3%) 95 (73.6%)
Female 1(2.9%) 20 (58.8%) 13 (38.2%) 34 (26.4%) | 0.096
Total | 14 (10.9%) | 59 (45.7%) 56 (43.4%) [129 (100.0%)
Table 5: Relationship between various face and MCls shapes.
MCI shape
Face shape Square Ovoid Triangular Total P
Brachyfacial | 14 (26.4%) | 14 (26.4%) | 25 (47.2%) | 53 (16.8%)
Mesofacial | 27 (17.3%) | 59 (37.8%) | 70 (44.9%) | 156 (49.5%) | /o,
Dolichofacial | 23 (21.7%) | 27 (25.5%) | 56 (52.8%) | 106 (33.7%) |
Total 64 (20.3%) |100 (31.7%)| 151 (48.0%) | 315 (100.0%)

ciation of the correlated cases and gender (p=0.096). In par-
ticular, the highest association was observed in participants
having mesofacial with ovoid MCls shape (45.7%), where it
was observed more in females than males (58.8% vs 41.1%). It
was followed by the association observed in participants hav-
ing dolichofacial with triangular MCI form (43.4%) then those
having brachyfacial with square MCl form (10.9%), where their
association was more in males than females (45.3% vs 38.2%
and 13.7% vs 2.9%, respectively).

The association between the various face and MCls shapes is
presented in Table 5. In general, results revealed that there
is no significant association between various face and MCls
shapes (p=0.184). Results in particular revealed the predomi-
nance of triangular MCls shape observed in 48% of the total
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participants, where its highest frequency was observed with
the dolichofacial shape (52.8%), followed by the brachyfacial
(47.2%), then the mesofacial (44.9%). The ovoid MCls shape
was observed in 31.7% of the total participants, where its
highest frequency was observed with the mesofacial shape
(37.8%), followed by the brachyfacial (26.4%), then the doli-
chofacial (25.5%). However, the least prevalent MCls shape
observed among the total sample was the square (20.3%),
where its highest frequency was observed with the brachyfa-
cial shape (26.4%), followed by the dolichofacial (21.7%), then
the mesofacial (17.3%).

Discussion

It is well known that facial esthetics mainly rely on the ap-
pearance of MCls [27]. Also, the placement, color, and form of
MClIs play a significant role in an attractive smile [28,29]. Thre-
fore, this prospective cross-sectional study was conducted to
identify face shapes and MCl forms in order to investigate any
possible resemblance between them.

The present study found that, of the total sample, males were
about three times more than females (74.3% vs 25.7%), which
could be attributed to the cultural nature as well as the tradi-
tional customs and lifeways of the Yemeni population where
the majority of females are veiled and refuse to have their
faces photographed.

Regarding the face shapes, the present study found that the
mesofacial/ ovoid/ oval was the most frequent face shape,
followed by the dolichofacial/ tapered/ triangular, and finally
the brachyfacial/ square. These results comply with those of
Farias et al. who revealed that the most frequent face shape
observed in the Brazilian population was the oval, followed by
the triangular and the square [7]. They also partially comply
with results of Wolfart et al. who found that the most frequent
face shape in the Caucasian population was the ovoid fol-
lowed by the square, and finally the tapered [28]. On contrary,
these results are not in agreement with those of DeSouza et
al. in Brazil, Cabello and Alvarado in Peru, and Mehndiratta et
al. in India, in which the most frequent face shape observed
was the tapered, followed by the ovoid, then the square
[19,21,30]. In addition, other studies conducted in Cuba, Chile
and Peru found that the most frequent biotype was brachyfa-
cial followed by mesofacial, and finally dolichofacial [31-33].
Regarding the tooth form, the present study found that the
triangular was the most frequent MCI form, followed by the
ovoid, and finally the square. These results are partially con-
sistent to the studies of Cabello and Alvarado in Peru and
Mehndiratta et al. in India who reported that the least fre-
quent MCI form was the square [19,21]. On contrary, these
results are not in agreement with that of Farias et al. in Bra-
zil, Cabello and Alvarado in Peru, Carrasco et al. in Spain, and
Acosta et al. in Colombia who found that the most frequent
MClIs form was the ovoid [7,21,34,35]. Moreover, they are not
consistent to those of Mehndiratta et al. who reported that
the most frequent MCl form in the Indian population was the
ovoid followed by the tapered, and finally the square [19].
Besides, they are inconsistent to those of Wolfart et al. con-
ducted on the Caucasian population and Pedrosa et al. on the

Brazilian population, in which they reported that the most fre-
quent MCI form was the ovoid followed by the square, and
finally the tapered [28,29].

The present study also revealed that there is a significant as-
sociation between face shape and gender (p<0.001), with the
predominance of brachyfacial shape in males and the dolicho-
facial shape in females. This result is similar to that of Koral-
akunte and Budihal in India in which they found a significant
association between face shape and gender with the predom-
inance of square shape in males and ovoid in females [36].
Moreover, it is in line with that of Wolfart et al. conducted on
the Caucasian population, which showed a significant correla-
tion between face shape and gender with the predominance
of square-shaped faces in males and tapered faces in females
(28). On contrary, this result contradicts those of Modi et al. in
India and Farias et al. and Furtado et al. in Brazil which report-
ed no significant association between face shape and gender
[7,37,38].

In addition, the present study also observed a significant as-
sociation between MCI form and gender (p<0.05), with the
predominance of triangular MCI in males and the ovoid MCI
in females. This result partially proves the dentogenic theory
of Frush and Fisher which claims that the female tooth form
is more often ovoid and the male tooth form is more often
square shaped [39]. Moreover, this result is partially in line
with that of Farias et al. in Brazil which reported a significant
correlation between MCI form and gender with the predomi-
nance of oval form in both genders [7]. On contrary, this result
contradicts those of Modi et al., Koralakunte et al., Wolfart et
al., Bell, and Mavroskoufis and Ritchie which showed no sig-
nificant correlation between MCI form and gender [28,37,40-
42].

Furthermore, the present study showed that there is a statisti-
cally significant difference between correlated and non-corre-
lated cases in terms of face and MCI shapes (p<0.05), where
correlated cases were significantly less than non-correlated
cases (129, 41% vs 186, 59%). Among the correlated cases, the
highest correlation was observed in participants with meso-
facial/ovoid shapes, followed by those with dolichofacial/ tri-
angular shapes, then those with brachyfacial/square shapes.
This finding is similar to those of Mehndiratta et al. in India
and DeSouza et al. in Brazil who found that the highest cor-
relation was observed in participants with ovoid shapes, fol-
lowed by those with tapered shapes, then those with square
shapes [19,30].

Moreover, the present study showed that there is no signifi-
cant association between correlated face and MCl shapes ac-
cording to gender (p>0.05). This finding is similar to that of
Mehndiratta et al. who revealed that the correlation between
facial shape and tooth form between men and women was
non-significant (p=0.4358) [19].

The present study showed that individual examinations re-
vealed no significant association between the various face
and MCl shapes (p=0.184) with a greater prevalence of the tri-
angular/dolichofacial shape. Accordingly, this result disproves
the typal form theory of Williams [25]. A similar result was
observed in the studies of Hussein et al. in Sudan, Vinothini,
Koralakunte and Budihal, and Shah et al. in India, Farias et al.
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and Silva et al. in Brazil, and Wolfart et al. conducted on the
Caucasian population, which found no significant association
between various face and tooth shapes [7,28,36,43-46]. In
contrast, studies of Boujoual et al. in North Africa, Shaweesh
et al. in Jordan, Abdulhadi in the Malays and Chinese, Pedrosa
et al. in Brazil, Lindemann et al. in Germany, Berksun et al.
in Turkiye, and Modi et al. in India showed a significant rela-
tionship between various face and MCls shapes [29,37,47-51].
According to Shaweesh et al., the use of different analytical
approaches in those studies, including qualitative ones, may
partly explain such disagreement [48].

Also, the present study showed that most participants, irre-
spective of the face shapes, had a higher correlation with tri-
angular tooth form in comparison to the other forms. Thus,
the triangular tooth form has better chances of matching vari-
ous face shapes among the Yemeni population. This result is
not similar to those of Mehndiratta et al. in India and Brunetto
et al. in Brazil, in which most of the participants, irrespective
of the face shapes, had a higher correlation with ovoid tooth
form in comparison to the other forms [19,52].

These variations in the face shape and tooth form reported in
the results of different studies could be attributed to the dif-
ferences in the various populations assessed as well as their
respective ethnicities [19,21].

The most important finding in this study would not be the MCls
form itself, but its overall harmony with the face shape. There-
fore, understanding the visual perception’s limitations should
prompt us to develop more reliable and validated criteria for
the classification of the MCI shape so as to reduce the risk of
error caused by the subjective misinterpretation. Besides, we
must take into account the elements that can harmonize the
shape of the tooth with periodontal, perioral structures and
the face shape as a whole [47].

The sum of all these elements makes the classification of the
facial forms and the central incisor more prone to failures [7].
Therefore, this study showed no significant morphometric
relationship between the face and MCls, serving as dissent
for the “Williams’ Law of Harmony”. Accordingly, further re-
search studies are required to analyze and compare other
morphological structures in order to improve the aesthetics
and quality of life of patients with dental prosthetic restora-
tions [47,53].

Conclusion

The study concluded that there are no significant morphomet-
ric relationships between face and MCls among the studied Ye-
meni sample because nearly three-fifths of the study sample
showed no correlation between MCls and face shapes. Since
results do not confirm “Wi-lliams’ law of harmony”, the study
recommends dentists in Yemen to consider their clinical ex-
perience and critical sense for achieving good esthetic results
when choosing the most suitable anterior tooth. Patients’
opinions and desires should also be taken into account by
dentists to ensure optimal and satisfactory esthetic outcomes.

References

1. Papio MA, Fields Jr HW, Beck FM, Firestone AR, Rosenstiel SF.
The effect of dental and background facial attractiveness on fa-
cial attractiveness and perceived integrity and social and intel-
lectual qualities. American Journal of Orthodontics and Dento-
facial Orthopedics. 2019; 156(4): 464-474.

2. WangY, Song Y, Zhong Q, Xu C. Evaluation of influence factors
on the width, length, and width to length ratio of the maxillary
central incisor: A systematic review and meta-analysis. Journal
of Esthetic and Restorative Dentistry. 2021; 33(2): 351-363.

3. Ku JE, Yang HS, Yun KD. A morphometric analysis of maxillary
central incisor on the basis of facial appearance in Korea. Journal
of Advanced Prosthodontics. 2012; 4(1): 13-17.

4. Goncalves LC, Gomes VL, Lucas BL, Monteiro SB. Correlation be-
tween the individual and the combined width of the six maxil-
lary anterior teeth. Journal of Esthetic and Restorative Dentistry.
2009; 21(3): 182-191.

5. Rosenstiel SF, Ward DH, Rashid RG. Dentists’ preferences of an-
terior tooth proportion—a web-based study. Journal of Prostho-
dontics. 2000; 9(3): 123-136.

6. Geld PA. Smiling and speaking in a dental perspective. A dental
and psychological approach to the smile line, tooth display, and
smile attractiveness (Doctoral dissertation). Radboud University
Nijmegen Medical Centre, Nijmegen, The Netherlands. 2009.

7. Farias FDO, Ennes JP, Zorzatto JR. Aesthetic value of the rela-
tionship between the shapes of the face and permanent upper
central incisor. International Journal of Dentistry. 2010; 561957

8. Lakshmi S, Abraham, A, Selvakumaran G, Sekar V, Annapoorni
H. Influence of aesthetic dental and facial measurements on
patient satisfaction between genders in Indian patients. Tanta
Dental Journal. 2015; 12(3): 197-202.

9. Paranhos LR, Lima CS, Silva RHAD, Daruge Junior E, Torres FC.
Correlation between maxillary central incisor crown morphol-
ogy and mandibular dental arch form in normal occlusion sub-
jects. Brazilian Dental Journal. 2012; 23: 149-153.

10. Varjdo FM, Nogueira SS, & Russi S. Correlation between maxil-
lary central incisor form and face form in 4 racial groups. Quin-
tessence International. 2006; 37(10): 767-771.

11. Morgan E. How to choose the best glasses for your face shape.
2020.

12. KinaS, Bruguera A. Invisible: Restauraciones estéticas ceramicas
[Invisible: aesthetic ceramic restorations] (Vol. 1). Brasil: Artes
Meédicas Latinoamérica. 2008.

13. Paranhos LR, Jdias, RP, Velasco LG, Bérzin F, Junior ED. Preva-
lence of the different maxillary central incisor shapes in indi-
viduals with natural normal occlusion. Brazilian Journal of Oral
Sciences. 2010; 9(2): 104-107.

14. Rifkin R. Facial analysis: a comprehensive approach to treatment
planning in aesthetic dentistry. Practical Periodontics and Aes-
thetic Dentistry. 2000; 12(9): 865-871.

15. Carrilho EVP, Paula A. Aesthetic rehabilitation complex based on
the golden ratio. Revista Portuguesa de Estomatologia e Cirurgia
Maxilo-facial. 2007; 48: 43-53.

16. Margeas R. Diastema closure. Oral Health. 2012; 102(4): 25.

17. McCord JF, Grant AA. Registration: stage lll-selection of teeth.
British Dental Journal. 2000; 188(12): 660-666.

18. Sellen PN, Jagger DC, Harrison, A. The selection of anterior teeth
appropriate for the age and sex of the individual. How variable
are dental staff in their choice?. Journal of Oral Rehabilitation.
2002; 29(9): 853-857.

19. Mehndiratta A, Bembalagi M, Patil R. Evaluating the association
of tooth form of maxillary central incisors with face shape using
AutoCAD software: a descriptive study. Journal of Prosthodon-
tics. 2019; 28(2): e469-e472.

Volume 3 | Issue 2 | 2023



Jjcmimagescasereports.org

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

Villacis PDP. Relacién entre la forma de la cara y los incisivos
centrales superiores para la seleccidon adecuada de dientes ar-
tificiales [Relationship between the shape of the face and the
upper central incisors for the proper selection of artificial teeth]
(Bachelor’s thesis). Universidad Nacional de Chimborazo, Ecua-
dor. 2019.

Cabello M, Alvarado S. Relationship between the shape of the
upper central incisors and the facial contour in dental students:
Lima, Peru. Journal of Oral Research. 2015; 4(3): 189-196.

Halazonetis DJ. Estimated natural head position and facial mor-
phology. American Journal of Orthodontics and Dentofacial Or-
thopedics. 2002; 121(4): 364-368.

Mayoral J. Morfologia Craneofacial [Craniofacial Morphology].
Spain: Laboral. 1986.

Trivedi H, Azam A, Tandon R, Chandra P, Kulshrestha R, Gupta A.
Correlation between morphological facial index and canine re-
lationship in adults— An anthropometric study. Dental Research
and Management. 2017; 2(1): 31-35.

Williams JL. The tempermental selection of artificial teeth, a fal-
lacy. Dent Digest. 1914; 20: 125-134.

Pla JMF. Integracidn y estética en rehabilitaciones completas
acrilicas [Integration and aesthetics in complete acrylic restora-
tions]. Gaceta Dental: Industria y Profesiones. 2010; (215): 152-
171.

Shetty K, Kumar M, Palagiri K, Amanna S, Shetty S.Facial meas-
urements as predictors of the length of the maxillary central in-
cisor in a cross section of the Indian population-A clinical study.
Journal of Oral Hygiene & Health. 2013; 1(1): 1-4.

Wolfart S, Menzel H, Kern, M. Inability to relate tooth forms to
face shape and gender. European Journal of Oral Sciences. 2004;
112(6): 471-476.

Pedrosa VO, Franga FMG, Flério FM, Basting RT. Study of the
morpho-dimensional relationship between the maxillary central
incisors and the face. Brazilian Oral Research. 2011; 25(3): 210-
216.

DeSouza JCF, Tamaki T, Tamaki ST. Comparative study of the
shape contour buccal of the superior central incisor with the
shape of the face. RPG. 1997; 4: 114-120.

Bacha AEC, Torralbas Velazquez A, Sanchez Mesa C. Relacidon
entre la proporcidn aurea y el indice facial en estudiantes de
Estomatologia de La Habana [Relationship between the golden
ratio and the facial index in Stomatology students from Havana].
Revista Cubana de Estomatologia. 2010; 47(1): 50-61.

Bustamante F, Olave E, Binvignat O. Estudio de indices faciales
en alumnos de la Universidad de La Frontera, Chile [Study of
facial indices in students of the University of La Frontera, Chile].
International Journal of Morphology. 2011; 29(4): 1335-1340.

Alvarado-Menacho S, Avila JD, Gueorguieva MP, Salazar EV, De-
gregori AM, Zevallos WEG, Palomino MTF. Estudio de la forma
y tamafio de los incisivos superiores de los estudiantes de od-
ontologia segun el principio embriogenético de Gerber [Study
of the shape and size of the upper incisors of dental students
according to the Gerber embryogenetic principle]. Odontologia
Sanmarquina. 2013; 16(1): 17-24.

Carrasco PR, de Parga JAMV, Vifiuela AC, Rubio MR, Gonzélez
AR. Estudio entre las formas y proporciones del contorno facial y
del incisivo central [Study between the shapes and proportions
of the facial contour and the central incisor]. Gaceta Dental: In-
dustria y Profesiones. 2011; 22(228): 90-106.

Acosta D, Porras AM, Moreno F. Relation between the facial
contour form, the dental arches and the upper central incisors
shape in dental students from Universidad del Valle-Cali. Revista
Estomatologia.2011; 19(1): 8-13.

Koralakunte PR, Budihal DH. A clinical study to evaluate the cor-

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

relation between maxillary central incisor tooth form and face
form in an Indian population. Journal of Oral Science. 2012;
54(3): 273-278.

Modi D, Shah RJ, Sindha DV. A clinical study to evaluate the cor-
relation between maxillary right central incisor form and face
form in Indian population. International Journal of Recent Scien-
tific Research. 2017; 8(7): 19094-19097.

Furtado GC, Furtado, A, El Haje OA, Butignon LE, Pesqueira AA,
Paranhos LR. Relationship between the morphology of the max-
illary central incisor and horizontal and vertical measurements
of the face. Indian Journal of Dental Research. 2014; 25(2): 178-
183.

Frush JP, & Fisher RD. How dentogenic restorations interpret the
sex factor. The Journal of Prosthetic Dentistry. 1956; 6(2): 160-
172.

Koralakunte PR, Budihal DH, Basavapura, ND. A classification of
face form and tooth form-An in vivo study. International Journal
of Innovative Medicine and Health Science. 2013; 1: 14-9.

Bell RA. The geometric theory of selection of artificial teeth: is it
valid?. Journal of the American Dental Association. 1939; 97(4):
637-640.

Mavroskoufis F, Ritchie GM. The face-form as a guide for the
selection of maxillary central incisors. The Journal of Prosthetic
Dentistry. 1980; 43(5): 501-505.

Hussein NH, Khaliaf N, Alhajj MN. Correlation between inverted
maxillary central incisor form and face form in a sample of Su-
danese population. Saudi Journal of Oral Sciences. 2016; 3(2);
81-84.

Vinothini M. Correlation between facial form and tooth form
in Indian population. Journal of Dental and Medical Sciences.
2013; 9(4): 37-39.

Shah DS, Shaikh R, Matani H, Rana D, Trivedi A. Correlation be-
tween tooth, face and arch forms: A computer generated study.
J Indian Dent Assoc. 2011; 5: 873-877.

Silva FAP, AlImeida NLF, Ferreira DF, Mesquita MF, Negreiros WA.
Digitized study of the correlation between the face and tooth
shapes in young adult individuals. Brazilian Journal of Oral
Sciences. 2007; 6(22): 1383-1386.

Boujoual I, Mouhibi A, Mbarki E, Andoh, A. Correlation between
the form of the maxillary central incisor and the inverted form
of the face (Part II: statistical study on a Moroccan sample). In-
ternational Journal of Information Research and Review. 2018;
5(10): 5770-5773.

Shaweesh Al, Al-Dwairi ZN, Shamkhey HD. Studying the relation-
ships between the outlines of the face, maxillary central incisor,
and maxillary arch in Jordanian adults by using Fourier analysis.
The Journal of Prosthetic Dentistry. 2015; 113(3): 198-204.

Abdulhadi MA. Face-central incisor form matching in selected
south Asian population. Scientific Research and Essays. 2012;
7(5): 616-260.

Lindemann H B, Knauer C, & Pfeiffer P. (2004). Morphometric
relationships between tooth and face shapes. Journal of Oral re-
habilitation. 2004; 31(10): 972-978.

Berksun S, Hasanreisoglu U, Gokdeniz B. (2002). Comput-
er-based evaluation of gender identification and morphologic
classification of tooth face and arch forms. The Journal of Pros-
thetic Dentistry. 2002; 88(6): 578-584.

Brunetto J, Becker MM, Volpato, CAM. Gender differences in the
form of maxillary central incisors analyzed using AutoCAD soft-
ware. The Journal of Prosthetic Dentistry. 2011; 106(2): 95-101.

Kumar MV, Ahila SC, Devi SS. The science of anterior teeth se-
lection for a completely edentulous patient: a literature review.
The Journal of Indian Prosthodontic Society. 2011; 11(1): 7-13.

Volume 3 | Issue 2 | 2023



