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Nasal Width as a Guide for the Selection
of Maxillary Complete Denture Anterior
Teeth in Four Racial Groups
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Purpose: Selecting artificial teeth for edentulous patients is difficult when pre-extraction records
are not available. Various guidelines have been suggested for determining the width of the maxillary
anterior denture teeth. This study was undertaken to evaluate the use of the nasal width as a guide for
the selection of proper width maxillary anterior denture teeth in four racial groups of the Brazilian
population.

Materials and Methods: One hundred and sixty subjects (40 Whites, 40 Mulattos, 40 Blacks, and
40 Asians) were selected. Using a sliding caliper, the nasal width and the intercanine distance
were measured. The Pearson product-moment correlation coefficient was used to determine the
relationship between the above measurements. A prediction was made of the percentage of subjects
of the White, Mulatto, Black, and Asian populations in which the selection error due to the clinical
application of the method of the nasal width would be within 0 to 2 mm, within 2 to 4 mm, and greater
than 4 mm.

Results: The four racial groups showed a weak correlation between the intercanine distance and
the nasal width. In 39.7% of the White, 55.7% of the Mulatto, 81.9% of the Black, and 48.2% of the Asian
populations, errors greater than 4 mm would be present with the use of the nasal width.

Conclusions: The correlation found between the intercanine distance and the nasal width was not
high enough to be used as a predictive factor. The relationship between natural tooth width and
artificial tooth width as predicted by the nasal width showed that the nasal width method is not
accurate for all the studied groups.
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SELECTING AND ARRANGING artificial
teeth for edentulous patients is difficult when

pre-extraction records are not available. Errors
at this stage can often result in patient rejection
of otherwise well-constructed, comfortable, and
efficient dentures.1-5 In an effort to solve this prob-
lem, various guidelines have been suggested for
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determining the width of the maxillary anterior
teeth.

One of the available methods that can aid in the
selection of the width of anterior teeth is the use
of the nasal width, the so-called “nasal index.’’2,6

In this technique, it has been suggested7 that the
projection of perpendicular lines downward from
the alae of the nose to the buccal surface of the
upper occlusal rim may be used to determine
the position of the tips of the artificial canines.
To select the correct size of the six anterior ar-
tificial teeth, the distance between the canine
marks projected to the buccal surface of the max-
illary occlusal rim is measured around the curve
of the rim with a flexible ruler.2,3,5 Since tooth
mold charts for anterior teeth give dimensions
from the distal of one canine to another, 8 to
10 mm should be added to this value to obtain
the distance between the distal surface of the
canines.8
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Previous studies attempted to determine the
nasal width dimension and its relation to the inter-
canine distance.1-5,9,10 Most of them have shown
no significant relationships between these two
measurements.1,2,4,5,8 However, most of the stud-
ies regarding the selection of complete den-
ture teeth were conducted in Caucasian popula-
tion samples,1,3-5,11,12 and the findings have been
extrapolated to other ethnic groups. In 1992,
Johnson13 pointed out that the prosthodontic liter-
ature seems to pertain only to the Caucasian race
with little noted about other races. Furthermore,
the author reported that the knowledge of racial
norms for facial appearance might aid practition-
ers, since the treatment given would then be in
harmony with the facial appearance for patients
of different races.

The Brazilian society consists of a diverse mix
of races, with some of the ethnic groups remain-
ing racially homogenous while others have mixed
with other races. The purpose of this article is to
evaluate the use of the nasal width as a guide for
the selection of proper width maxillary anterior
denture teeth in four racial groups of the Brazilian
population.

Materials and Methods
The research plan was prepared in accordance with
guidelines appropriate to research involving human
subjects, as set down in Resolution 196/96 of the Na-
tional Health Council and approved by the Research
Ethics Committee of São Paulo State University.

One hundred and sixty Brazilian subjects (40
Whites, 40 Mulattos, 40 Blacks, and 40 Asians—
Japanese and Chinese) of mixed sex and age (ranging
from 18 to 33 years) were selected for this study. The
subjects met the following criteria: (1) they had all
natural permanent maxillary teeth with no history of
orthodontic treatment or extraction, (2) the canines
and incisors were in good alignment without drifting
or attrition in more than one third of incisal edge of
the canines, and (3) they had no congenital or surgical
facial defects.

Before any procedures, all subjects received detailed
information about the research and were then asked to
sign a Free and Clarified Consent Form.

The external width of the alae of the nose was mea-
sured at the widest point using a digital sliding caliper
(Mitutoyo Sul Americana Ltda., São Paulo, Brazil).
Artificial stone casts of the maxillary arches (Rock Plus,
Polidental Ind. e Com Ltda, São Paulo, Brazil) were
made from irreversible hydrocolloid (Jeltrate, Dentsply
Ind. e Com. Ltda., Petrópolis, Brazil) impressions made
in perforated stock trays. The maxillary intercanine dis-

Figure 1. Sliding caliper positioned on the dental floss
and mark made with graphite.

tance was measured from the stone cast using the sliding
caliper. Each measurement was made in a straight
line from canine cusp tip to canine cusp tip on three
occasions. The original cusp tip was considered to have
been at the intersection of a line drawn with graphite
along the mesial and distal cutting edge and a line along
the buccal and lingual long axis of the tooth.

Each measurement was made on three separate
occasions. The average of the three measurements was
used. The same examiner carried out all procedures,
performed all measurements, and recorded all infor-
mation.

Analysis of variance was used to determine whether
the nasal width and the intercanine distance were differ-
ent in relation to race. To compare different means, the
Tukey test (p < 0.05) was used. The Pearson product-
moment correlation coefficient was used to determine
the relationship between the intercanine distance and
the nasal width in the four racial groups studied.

Figure 2. Dental floss sectioned by a blade at the mark
location.
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Figure 3. Dental floss measured with the sliding
caliper.

The selection error due to the application of the
method of the nasal width was also determined, in
millimeters. First, the curve distance between the cusp
tips of the canines (IcD) was measured. For that, dental
floss was placed at the greatest facial curvature of the
maxillary arch, sectioned with a blade at the location
of the cusp tips of the canines, and then measured
with the sliding caliper. Dental floss was also placed at
the greatest curvature of the maxillary arch and fixed
with adhesive tape. The sliding caliper was opened to
the value obtained for the nasal width. The sliding
caliper was positioned on the dental floss, and two marks
were made with graphite, one each side (Fig 1). The
floss was sectioned in the marks’ locations (Fig 2) and
measured with the sliding caliper (Fig 3). The value
obtained for this measurement corresponded to the
intercanine distance predicted by the nasal width (IcD′).
Each measurement was made three times on three
separate occasions. The selection error was defined as
the difference between the width of the artificial teeth

Table 1. Values for the Nasal Width and the Intercanine Distance

Measurements Statistic (mm) White Mulatto Black Asian

NW∗ Minimum 30.07 30.40 34.39 30.68
Maximum 40.57 45.29 53.80 43.07
Mean 35.28a 36.89b 42.39c 37.27b

SD 2.62 2.99 3.40 2.88
ID∗ Minimum 29.01 28.67 30.67 29.95

Maximum 39.26 39.19 39.97 38.75
Mean 33.55a 34.31ab 36.03c 34.83b

SD 2.30 2.49 2.07 1.77

Same superscript letters indicate that the Tukey test showed no significant difference (p < 0.05).
NW = nasal width; ID = intercanine distance.
∗p Value = 0.0000.

estimated by the nasal width and the real width of the
natural teeth (IcD′ minus IcD).

In addition, a prediction was made of the percentage
of subjects of the White, Black, Mulatto, and Asian
populations (using a 95% confidence interval) in which
this error would be within 0 to 2 mm, within 2 to 4 mm,
and greater than 4 mm.

Results
The mean values of the intercanine distance and
of the nasal width of the four racial groups and
the result of the Tukey test are presented in
Table 1. For the nasal width, the Black group was
significantly different from the White, Mulatto,
and Asian groups. Between the Mulatto and Asian
groups, there was no significant difference. For
the intercanine distance, the Black group was sig-
nificantly different from the White, Mulatto, and
Asian groups. The Mulatto group was not statisti-
cally different from the White and Asian groups.

Pearson correlation analysis showed a weak
correlation between the intercanine distance and
the nasal width in the four studied racial groups. It
was not high enough to be used as a predictive fac-
tor. The following coefficients (r) were obtained:
White = 0.238, Mulatto = 0.436, Black = 0.286,
and Asian = 0.089. The correlation between the
two measurements in the four races is shown
in Figures 4 to 7. The dotted lines present the
linear regression line for the values. In the White,
Black, and Mulatto groups, although the coeffi-
cients were all weak, there was little tendency for
the variables to increase linearly in the same way.
The full lines indicate the position of the points
in the diagram if there was equality between the
variables.
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Figure 4. Correlation between the nasal width and the
intercanine distance for the White group.

Table 2 contains the information regarding the
selection errors due to the use of nasal width for
the selection of the six anterior teeth width. In all
racial groups studied, the use of the nasal width
would lead, in general, to the selection of wider
artificial teeth.

Discussion
The mean nasal width dimensions were 35.28 mm
for the White group, 36.89 mm for the Mulatto
group, 42.39 mm for the Black group, and 37.27
mm for the Asian group. The White value is in
agreement with the studies of Mavroskoufis &
Ritchie (35.3 mm);3 Scandrett et al (34.4 mm);4

and Smith (33.5 mm).5 However, Latta et al,14

studying White edentulous patients, found a value
of 40 mm. Other studies did not include races
in their respective patient populations, although
they found values for the nasal width close to those
of the results of this study. Puri et al10 found
37.13 mm for men and 33.05 mm for women, and
Hoffman et al1 found 34.28 mm.
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Figure 5. Correlation between the nasal width and the
intercanine distance for the Mulatto group.
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Figure 6. Correlation between the nasal width and the
intercanine distance for the Black group.

In the Black group, the mean nasal width was
statistically different from the White and Mulatto
mean values. Latta et al,14 studying Black eden-
tulous patients, found a different value (47 mm),
although this value lies between the minimum and
maximum values found in this study.

The nasal width values obtained by Keng,2

studying Chinese patients, were close to those of
the results of this study: 39.60 mm for men and
36.41 mm for women.

For the intercanine distance, the White group
presented a mean value of 33.55 mm, while the
Mulatto group presented 34.31 mm, the Black
group presented 36.03 mm, and the Asian group
presented 34.83 mm. The White value was in
agreement with the studies of Smith (33.2 mm);5

Mavroskoufis & Ritchie (34.3 mm);3 Hoffman et al
(35.35 mm);1 and Puri et al (36.5 mm for men and
33.67 mm for women).10

With respect to the intercanine distance of the
Black group, the mean value obtained was statis-
tically higher than the mean values of the White
and Mulatto groups. One of the factors that may
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Figure 7. Correlation between the nasal width and the
intercanine distance for the Asian group.
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Table 2. Selection Errors Due to the Use of the Nasal Width for the Selection of the Six Anterior Teeth Width

Race

Information White Mulatto Black Asian

Error statistics (mm)
Largest error for wider teeth 8.75 14.67 27.29 14.65
Largest error for narrower teeth −8.25∗ −9.24 −3.77 −9.08
Mean 0.17 2.39 9.85 1.73
SD 4.72 6.34 7.23 5.41

Prediction of errors %
Within 0 to 2 mm 32.8% 23.1% 8.8% 27.4%
Within 2 to 4 mm 27.5% 21.2% 9.3% 24.3%
Higher than 4 mm 39.7% 55.7% 81.9% 48.2%

∗The minus sign (−) demonstrates the selection of narrower teeth.

influence this distance is the width of the teeth.
The studies of Grave,15 Lavelle,16 and Mack17

demonstrated that Black subjects have wider teeth
than other races, which may explain the greater
intercanine distance found in the Black group.

In the Asian group, the intercanine distance
obtained was in agreement with the values found
in Keng’s study (35.60 mm for men and 34.96 mm
for women).2

The correlation coefficient (r) found in the
White group (0.238) is in disagreement with those
found by Smith (0.37)5 and Hoffman et al (0.413).1

Scandrett et al4 obtained a coefficient of 0.366,
although they determined the correlation between
the nasal width and the curve distance between the
distal of the canines, and not the straight distance
between the tips of the canines.

The mean selection error due to the application
of the method of the nasal width was calculated
by subtracting the value obtained for the curve
intercanine distance predicted by the nasal width
from the value obtained for the real curve distance
between the tips of the canines. Thus, the positive
mean values (Table 2) indicate that the use of
this method would lead to the selection of wider
artificial teeth for all the racial groups.

The prediction of the percentage of subjects of
each race in which the selection error would be
within 0 to 2 mm, within 2 to 4 mm, and greater
than 4 mm showed that errors greater than 4 mm
would be present in 39.7% of Whites, 55.7% of
Mulattos, 81.9% of Blacks, and 48.2% of Asians
(Table 2). Since the method of the nasal width
determines the position of the cusp tips of the
canines, the addition of 8 to 10 mm is necessary
to obtain the distance between the distal surface

of the canines.8 This addition could introduce an
additional error.

The results of this study suggest that the
method of the nasal width is not accurate for
all the racial groups studied, rendering the worst
result for the Black group; however, this method
may aid in an initial selection of the width of
the artificial anterior teeth for the White group,
although other variables are needed to predict the
width of the maxillary anterior teeth, such as the
patient’s physical size, jaw ridge size, and esthetic
sensitivity.

Conclusions
From the results of this study, the following con-
clusions were drawn:

For all the studied racial groups, the measure-
ments of the nasal widths showed a weak cor-
relation with the intercanine distance, not high
enough to be used as a predictive factor.

The relationship between natural teeth width
and artificial teeth width as predicted by the nasal
width showed that the nasal width method is not
accurate for all the studied groups and would
lead, in general, to the selection of wider artificial
teeth.
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