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Abstract - The absence of a reliable method to assess the proper dimension of artificial teeth can lead to errors that re-
duce aesthetic outcomes of the dental treatment. Previous studies indicate facial anthropometric parameters as guides 
to estimate the width of the six maxillary anterior teeth. Nasal width, distance between the medialis angles of the eyes 
and mouth width were measured in young subjects Brazilian as well as the width of their six maxillary anterior teeth. 
Data were analyzed by ANOVA/Tukey’s (p ≤0.05).  The distance between the medialis angles of the eyes is a reliable 
anthropometric method to indicate the width of artificial teeth similar to the natural extracted. 
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INTRODUCTION

Tooth selection during any rehabilitation treatment is a 
complex procedure especially when no pre-extraction 
records of the patients are available 1-13. The correct se-
lection of artificial teeth is essential to guarantee facial 
aesthetics, patient acceptance and, as a consequence, 
success of the dental treatment 2,4,10.  Frequently, remov-
able prosthesis cannot reproduce dental characteristics of 
partially or completely edentulous patient, mostly when 
tooth width is evaluated 14,15,16. When the selected teeth are 
smaller than the natural extracted, the smile of the patient 
using artificial anterior teeth usually appears artificial 11-16.

The border of the upper lip is usually a reasonable guide to 
assess the length of anterior teeth 9-12. However, there is no 
agreement regarding a protocol to select the width of those 
teeth10,11,13-17.  Various anatomical parameters have been 
used as a guide during tooth selection for patient without 
pre-extraction records 1,4,10,11,13,15,17). The combined width of 
the six maxillary anterior teeth (6MAT) was associated in 
previous studies with the following facial structures: nasal 
width 7,10,15,18-20, distance between the medialis angles of the 
eyes 10,21,22) and width of the mouth7,9,10,15-16).

The nasal width is 3% smaller than the distance between 
the maxillary canines in a straight line, and 30% smaller 
than the same dental measurement on a curve18,19. Due 
to the dimensional stability 8,21,23 of the distance between 
the medialis angles of the eyes, Lucas et. al22 compared 
this facial measurement to the width of anterior teeth in 
young dentate subjects. A mathematical equation, as well 
as a ratio of 1.56 between this facial measurement and 
the combined width of the 6MAT were suggested to guide 
tooth selection22.  However, commonly clinicians have a 
tendency to use the width of the mouth to estimate the 

width of those teeth, since it has also been suggested that 
the maxillary canines should to be placed at the corner 
of the mouth9,10,14-16. 

The comparison among the results of those studies is unvi-
able due to differences either in methodology or ethnicity 
of the population evaluated. Photogrammetry has been 
commonly used as an anthropometric method to obtain 
accurate body measurements without soft tissue compres-
sion10,19,22,24-28.  In order to assess the most recommended 
method to guide tooth selection in oral rehabilitation 
treatments, the values of the natural teeth were compared 
to the values obtained by means of the following anthro-
pometric techniques: nasal width (NW), distance between 
the medialis angles of the eyes (ME) and width of the 
mouth (MW). Furthermore, the purpose of this study was 
to determine which anthropometric technique is more 
suitable for selecting artificial anterior replacements with 
dimensions similar to the natural teeth.

METHOD

The research project was accepted by the Local Ethical 
Committee (protocol #109/07) and 50 subjects were invited 
to contribute to this study (aged 17 - 33 years). Subjects 
were informed about all procedures and gave their consent 
to the investigation. The subjects were all healthy dentate 
Brazilians, undergraduate students, with Angle’s Class I 
occulsion. Subjects with a previous history of craniofacial 
trauma, surgery or congenital anomalies, as well as those 
with malocclusions, missing teeth, or under orthodontic 
treatment were not included in the sample.

The volunteer’s face was positioned at the Wavrin modi-
fied set square (Wavrin Trutype Tooth Guide, Dentist’s 
Supply Co., New York, USA.), as described in previous 
studies10,19,22,24.  Digital images were recorded and analysed 
using photogrammetry by means of the HL IMAGE ++2005 
(Western Vision Software, L.C, East Layton, Utah, USA). The 
following facial structures were measured on the digital 
image: nasal width (NW), measured between alas of the 
nose; mouth width (MW), measured between the corners 
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of the mouth, on the lip vermillion; and distance between 
the medialis angles of the eyes (ME), measured between 
the palpebral fissure of the right and left eyes.

Volunteers had impressions of their teeth recorded us-
ing Silicon (Silon 2 APS, Dentsply Ind e Comercio Ltda, 
Petropolis, RJ, Brazil) and stone dental casts were con-
structed (Empresa e Indústria Gesso Mossoró SA, Rio de 
Janeiro, RJ, Brazil). The combined mesiodistal width of the 
six maxillary anterior teeth (6MAT) was measured on the 
dental cast by means of a flexible millimeter ruler placed 
on the labial surfaces of anterior teeth9,10,11,19,22,24.  A point at 
the medial third of the distal surface of maxillary canines 
was used as reference. A trained researcher performed all 
measurements, on three different days and times. Correla-
tion coefficient was used to assess the reliability of the 3 
measurements. The mean value of the measurements was 
considered for analysis.

With the purpose of testing the NW technique18,19 the 
values of the nasal width taken from digital images were 
increased by 31%. In order to evaluate if the position of 
distal surfaces of the maxillary canines matches with the 
corners of the mouth9,10,14-16 mouth width was compared 
to the combined width of 6MAT. For the technique that 
uses the distance between the medialis angles of the eyes, 
both mathematical equation (FME) and mean ratio (RME) 
proposed previously22 were evaluated. Values of ME were 
used as the independent variable (x) of the mathematical 
equation (y = 0.322x + 42.362) according to FME tech-
nique. Values of ME were also increased by 56%  to test 
RME technique 22.  

Data were submitted to descriptive statistical analysis and 
normality test using the Statistical Package for Social 
Sciences, version 13 (SPSS, Chicago, IL, USA) considering 
p≤0.05. A One-Way Analysis of Variance (ANOVA) tested 
the equality of four tooth selection techniques (NW, MW, 
FME, RME) and real values at one time by using variances. 
The Tukey’s Test was the post hoc test performed to identify 
the significance of the differences.

RESULTS

The sample comprised 48 undergraduate young dentate 
subjects (20 females and 28 males) aged between 17-33 
years (mean 21 y/o, ± 3 years).  Table 1 presents mean 
values, standard deviation for all facial and dental measure-
ments as well as Student’s t-test results for differences ac-
cording to genders. For NW and MW, female measurements 
were lower than the male ones. No significant differences 
were found between gender for ME (p=0.141). 

The combined width of 6MAT was compared to the 
estimated values obtained after the application of each 
anthropometric technique. For this evaluation, Table 2 
presents mean values, in millimeters, and standard devia-
tion for total sample. The ANOVA and Tukey’s test results 
are also shown on Table 2. 

Significant differences were found only for the values 
obtained by the technique of MW. The combined width 
of the 6MAT measured on the dental cast with the flexible 
millimetre ruler was similar to the values obtained from 
the following three techniques: nasal width (NW), distance 
between the medialis angles of the eyes through the math-
ematical equation (FME), distance between the medialis 
angles of the eyes through the ratio of 1.56 (RME). The 
values obtained using the mathematical equation (FME) 
showed the lowest standard deviation and more similar 
values to the 6MAT.

DISCUSSION

Choosing the correct size of the six maxillary anterior 
teeth is essential in achieving a pleasing dental and facial 
aesthetics and one of the most challenging aspects of 
complete denture prosthodontics1-13.  Several methods have 
been developed for the assessment of aesthetic features in 
determining artificial tooth dimensions7,8,9-12,17,21,27; however, 
none of these methods have been used consistently for 
tooth selection10,11,14,16,28.

Facial Measurements Total Female Male P values

ME 34.17 (3.59) 33.69 (3.46) 34.84 (3.75) 0.141

NW 40.55 (3.49) 39.00 (3.33) 42.71 (2.44) 0.000

MW 56.30 (4.00) 54.30 (3.00) 59.91 (3.60) 0.000

Table 1. Mean values, in millimetres, standard deviation (SD) and Student’s t-test results for all facial meas-
urements of the total sample and when divided to gender.

Variables Mean (SD) Results

NW 53.31 (4.547) a1

FME 53.40  (1.150) a1

6MAT 53.63 (3.502) a1

RME 54.00 (5.627) a1

MW 56.30 (4.155) a2

Table 2.  Mean values, in millimetres, and standard deviation 
(SD) for real dental values (6MAT) and values estimated by each 
anthropometric technique (NW, nasal width; FME, formulae of the 
medialis angles of the eyes; RME, ratio of the medialis angles of the 
eyes; MW, mouth width) and Tukey’s test results.
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Anthropometric measurements can vary according to 
ethnic characteristics, as well as to age, gender and to the 
measuring procedure used29.  Such differences prevent 
the comparison of the results among studies published 
throughout the last decade.  It is known that Brazilian 
population was influenced by a combination of several 
ethnic groups. Due to this fact, it is not appropriate to 
classify these individuals within a specific ethnic group: 
Caucasian, Black, or Asian10,29.  Tooth selection is still more 
complex with this background. This enormous variation 
associated both to the absence of a universally consistent 
method and to the production of teeth for a definite ethnic 
group, impedes clinicians to predict the proper width of 
maxillary anterior denture tooth.

The present study was conducted on young subjects, to 
avoid progressing physiological aging process that affects 
the natural dentition, changing its morphology and ap-
pearance7-10,15.  The results obtained after evaluating 48 
Brazilian subjects are in agreement with some concepts 
stated in dental literature, but contrast to other theories. 
Frequently, the information regarding the location of the 
canines’ distal aspects in relation to the corners of the 
mouth may provide a guide for clinicians when restoring 
anterior teeth. However, in a recent study14 this reference 
was found only in 8% of Egyptian and Saudi subjects while 
the majority of subjects showed canines in a medial posi-
tion to the commissures. 

Varjao and Nogueira9 also showed that the use of the 
corners of the mouth for the selection of artificial teeth is 
generally inaccurate, especially in the Asian cohort. The 
authors divided the sample according to ethnic charac-
teristics: white, mulatto, black and Asian and found, re-
spectively, 47.020 mm, 48.120 mm, 50.330 mm and 43.100 
mm for the mouth width on a curve. The mouth width in 
90 North-American subjects presented a mean of 48.500 
mm7, and in edentulous patient, with the wax registration 
positioned inside the mouth, 53.743 mm15.  In this study, 
photogrammetry presented the mouth width with a mean 
of 56.30 mm, which was significantly different according 
to gender (p<0.001).   The female group showed smaller 
values, mean of 54.30 mm, when compared to the male 
group, mean of 59.91 mm (Table 2).

The sphincter of the lips is the orbicularis oris. It consists 
of circular fibres surrounding the orifice of the mouth. 
Some of its fibres are contained entirely within the lips 
while others are contributed from the dilator muscles and 
especially from buccinator. Contraction of orbicularis oris 
compresses the lips against the teeth as well as closing 
the oral orifice31.  As shown on Table 2, when measuring 
the width of the mouth through photogrammetry, values 
obtained are different from combined width of maxillary 
canines (6MAT). Asal et.al.14 classified the sample accord-
ing to ridge relationship and found that occlusion must be 
considered when measuring the mouth. The sample evalu-
ated in the present study consisted of volunteers Class I of 
Angle. The enormous variability from either ethnicity or 
methodology used turns the mouth width into an unreliable 
parameter to predict the width of the 6MAT, mainly when 
it is observed in a straight line, through photogrammetry. 

A range between 29.00 mm and 63.00 mm for the nasal 
width  (NW) was established15, with differences to ethnic-
ity12 as follows: 35.28 mm for white subjects, 36.89 mm for 

mulatto subjects, 42.39 mm for black subjects and 37.27 
mm for Asian subjects. The present study shows for NW a 
mean of 40.55 mm which is in agreement to the currently 
literature: 34.40 mm7 , 43.97 mm12 and 34.28 mm18. The 
female group showed a mean of 39.00 mm against 42.71 
mm from male group. Significant differences according 
to gender (p<0.001) were also found in other studies17, 20.

The nasal width (NW), when increased by 31%, can predict 
the combined width of the 6MAT on the dental arch18, 19.  
In this study, NW values of the total sample (44.85 mm) 
were multiplied by 1.31 and the estimated values (53.32 
mm) were statistically similar to the combined width of 
the 6MAT (53.63 mm). Thus, the nasal width can be use-
ful to clinicians for selection of proper maxillary anterior 
denture tooth width (Table 2). The mean distance between 
the medialis angles of the eyes, in the present study, was 
33.69 mm for females and 34.84 for males with no sig-
nificant differences (p=0.141). This is in agreement with 
other studies10,21,22.  As published previously22 the medialis 
angles of the eyes when increased by 56%, can predict 
the combined width of the 6MAT on the dental arch. In 
this study, ME values of the total sample (34.17 mm) were 
multiplied by 1.56 (RME) and the estimated values (54.00 
mm) were statistically similar to the combined width of the 
6MAT (53.63 mm). The mathematical equation published 
previously22 was also tested. The ME values were the in-
dependent variable (x) of the formula (y = 0.32x + 42.36) 
and the estimated values (53.40 mm) were statistically 
similar to the combined width of the 6MAT (53.63 mm). 
Furthermore, the standard deviation obtained through this 
technique was the smallest. Thus, the medialis angles of 
the eyes can be useful to clinicians for selecting accurate 
anterior tooth width (Table 2). The dimensional stability8,21,23  
and similarity between genders22  indicate that the distance 
between the eyes (ME) is more reliable than the nasal width 
(NW). Both methods require only a facial digital image of 
the patient for measurements10,19,22,28.  As these anatomical 
landmarks are easily identified on the picture, all clinicians 
are able to estimate appropriate width of 6MAT. However, 
limitations of this study include the relatively small number 
of sample available, and the possible effects of ethnicity 
upon the results. Further studies on application of these 
techniques for tooth selection in other racial populations 
are required.

CONCLUSION

The following facial anthropometric methods for tooth 
selection were evaluated: nasal width, distance between 
the medialis angles of the eyes and mouth width. From 
these three anthropometric methods, only the mouth width 
measured through photogrammetry is not recommended 
to select the adequate combined width of the six maxil-
lary anterior teeth. 
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