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Abstract

Background: The solution and arrangement of maxillary anterior teeth for edentulous patients
in a natural and aesthetically pleasing form has remained an elusive and challenging endeavour.
Aim: The aim of the study was to evaluate co-relation between maxillary right & left central
and lateral incisors with inter canthal distance and between maxillary right and left central and
lateral incisors with inter alar width. This study was done to determine whether inter-canthal
distance and inter-alar width can be used as a predictor of width of maxillary central and lateral
incisors. Subjects and Methods: To evaluate the relationship of inter canthal distance and
inter alar width with the maxillary central incisor and maxillary lateral incisor, measurements
from 312 subjects were obtained. Their age ranged from 18-24 years. This study measured and
calculated the inter canthal distance from the medial angle to the medial angle of the palpebral
fissure, width of the nose also measured and compared with the width of maxillary right and left
central and lateral incisors. The mean, standard deviation, maximum and minimum values were
calculated. Karl Pearson’s correlation coefficient and p-value were calculated for significance.
Results: There was no significant correlation between Inter canthal distance with Right central
incisor width, Right lateral incisor width, Left central incisor width & Left lateral incisor width
but there was significant correlation between Inter-alar width with Right central incisor width,
Right lateral incisor width & Left central incisor width. Conclusion: Inter-alar width can be used
as a preliminary method for determining the width of the maxillary right and left central incisors
and maxillary right lateral incisor for edentulous patients.
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Introduction
Everyone is concerned about their facial appearance as it is a
very significant part of self-image [1]. The artisans of the dental
profession since many years had suggested different norms,
guidelines and criteria for aesthetic selection of teeth and their
arrangement. The appearance of the teeth within the framework
of the face decides the success of an aesthetically sound denture
[2].
However for the edentulous patients, it remained an elusive
and challenging endeavour to select and arrange maxillary
anterior teeth in a natural and aesthetically pleasing form [3].
Various efforts had been made since long but no universally
acceptable method has been established to meet this end. To
attain acceptable results, using their clinical expertise and
aesthetic sense dentist seeks guidance from various techniques.
It remains a prime concern for the Prosthodontist to follow
the rationale or criteria that should be used for selection and
arrangement of artificial teeth [4].
Different guidelines have been given for determining the width
of the maxillary anterior teeth when pre-extraction records are
not available. These guides include bizygomatic width [5]. canthus
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distance [6]. inter pupillary width [7]. interalar width [8]. Different
views and conflict had been reported on the significance of the
interalar width in the selection of anterior teeth [9,10].
When anterior teeth are selected for edentulous patients, the
mesiodistal width of maxillary central incisors and maxillary
lateral incisors are important because they are the most
prominent teeth in the arch [1].
The maxillary anterior teeth are the key elements contributing to
the aesthetic importance of what we call dentofacial beauty. It’s
our duty as dentist to preserve the natural dignity of advancing
age while fabricating prosthesis, with appropriate and careful
selection and arrangement of teeth. Hence this study was
conducted to determine the inter-canthal distance and inter- alar
width for selection of maxillary central and lateral incisor.
This is an open access article distributed under the terms of the Creative Commons
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Subjects and Methods
The present study was conducted in the Department of
Prosthodontics, Crown and Bridge, People’s Dental Academy,
Bhopal, Madhya Pradesh, India from March 2013 to August
2013. The sample sizes were randomly selected from the
outpatient department keeping power of the study at 80%.
Three hundred and twelve subjects were selected for the study;
all subjects were between 18-24 years. Subjects presented with
full complement of natural teeth and having intact contact,
without having any Orthodontic or Prosthodontic treatment
and no abnormal or altered nose. The purpose of this study was
to evaluate the usefulness of inter-canthal distance and interalar width in selection of maxillary central and lateral incisor
width. The subjects were selected following the inclusion and
exclusion criteria. An ethical clearance was obtained from the
ethics committee of the university and an informed consent was
obtained from the study subjects. Two investigators measured
three parameters independently for each subject three times to
get as much as accurate mean value.
Inter Canthal Distance (ICD) Measurement
Subjects were seated with their heads supported in an upright
position and they looked straight. The sterilized caliper was placed
against the forehead and lowered toward the eyes. The arms of
the calipers were adjusted so that they were in gentle contact with
the medial angle of the palpebral fissures of the eyes. Utmost care
was taken not to compress the soft tissue. The distance between
these two anatomical landmarks was recorded as ICD to an
accuracy of 0.01 mm. Inter-canthal distance was measured three
times for each subject by the same operator. Average value was
taken to avoid intra-operator observational errors.

This divider could be fixed in position with a screw thread and
it had finely pointed ends that fitted interdentally accurately
[Figure 2]. Each tooth was measured three times by the same
operator and the average was taken. This was done to ensure
observational reliability of the procedure.

Figure 2: Measurement of width of central incisor distance with the help
of a divider.

For all the subjects in the study mean, standard deviation,
maximum and minimum values were calculated. Karl Pearson’s
correlation coefficient and p-value were calculated for
significance.
Karl Pearson’s Correlation Coefficient shows the relationship
between two values. It is expressed as a single figure. It is
calculated so that its numerical value is between +1 and -1. A
positive value means that as one measurement increases in value,
the other one also increases in value. A minus value means that as
one measurement increases in value, the other one decrease.
All statistical analyses were done with the help of the statistical
package for social scientists (SPSS Version 16; Chicago Inc.,
USA) computer software for Windows version 7.

Determination of Inter-Alar Width (IAW)
The inter-alar width was determined by using the external width
of the nose at the widest point. The distance between these two
points was measured using a digital vernier caliper without the
application of pressure by bringing the recording parts of the
caliper just in contact with the outer surface of the nose [Figure
1]. While measuring, the patient was asked to stop breathing
momentarily to avoid any change in shape of the nose. Each
measurement was mean of three readings.

Results
The mean, standard deviation and p value for Inter canthal
distance, Inter alar width, Right central incisor width (RCIW),
Left central incisor width (LCIW), Right lateral incisor width
(RLIW), Left lateral incisor width (LLIW) were given in Tables
1 and 2 and Figure 3. There was no significant correlation
between Inter canthal distance with Right central incisor width,
Right lateral incisor width, Left central incisor width & Left
lateral incisor width. There was significant correlation between
Inter-alar width with Right central incisor width, Right lateral
incisor width & Left central incisor width.
Table 1: Relationship between inter-canthal distances with other
variables.
Main
Group
Mean
SD
N
r
p value
ICD
30.2
2.6
312
0.09
0.12
RCIW
9.00
0.5
312

Figure 1: Measurement of interalar distance with vernier callipers.

Central Incisor Width (CIW) and Lateral Incisor Width
(LIW)
Maxillary central incisors and lateral incisors were measured
mesiodistally at their contact point with the help of a divider.

ICD
30.2
2.6
312
Inner
0.05
0.44
RLIW
7.2
0.6
312
Canthal
ICD
30.2
2.6
312
distance
0.04
0.47
LCIW
9.00
0.5
312
ICD
30.2
2.6
312
0.09
0.11
LLIW
7.2
0.5
312
P<0.05 was significant
ICD=Inter-canthal distance; RCIW= Right central incisor width; LCIW=Left
central incisor width; RLIW= Right lateral incisor width; LLIW= Left lateral
incisor width; N=Number of subjects; r= Correlation coefficient.
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Table 2: Relationship between inter-alar width with other
variables.
Main
Group
Mean
SD
N
r
p value
IAW
34.17
2.76
312
0.176 P<0.01
RCIW
9.00
0.54
312
IAW
34.17
2.76
312
P<0.01
0.128
RLIW
7.19
0.58
312
34.17
2.76
312
P<0.01
Inter alar IAW
0.166
LCIW
9.00
0.53
312
width
IAW
34.17
2.76
312
0.074 0.19
LLIW
7.18
0.53
312
P<0.05 was significant
IAW=Inter-alar width; RCIW= Right central incisor width; LCIW=Left
central incisor width; RLIW= Right lateral incisor width; LLIW= Left
lateral incisor width. N=Number of subjects; r= Correlation coefficient

Figure 3: Mean of inter-canthal distance, inter-alar width, right central
incisor width, right lateral incisor width, left central incisor width, left
lateral incisor width.

Discussion
While numerous methods have been suggested for estimating
the combined width of the maxillary anterior teeth and the
central incisor, there seem to be few reliable guidelines and
many conflicting views.[3-10] In the construction of complete
dentures, the estimation of the combined width of maxillary
six anterior teeth is an important clinical procedure when preextraction records are not available.
When anterior teeth are selected for edentulous subjects, the
mesiodistal width of the maxillary central incisors is important
because they are the most prominent teeth in the arch when
viewed from the frontal aspect. Shillingburg et al. reported that
the combined width of the maxillary central incisors occupied
37% of the circumferential arch distance between the distal
surface of the maxillary canines. The combined width of the
lateral incisors and canines accounted for 31% and 32% of the
distance, respectively [11].
Authors have suggested that the width of the nose serves as a
guide for the selection of width of maxillary anterior teeth. They
stated that “parallel” lines extended from the lateral surface
of the alae of the nose onto the labial surface of occlusal rim
could be used to estimate the position of maxillary canine [12].
According to the embryogenic philosophy, the nose has been
considered as an essential guide for the selection of the size
of the upper incisors. The nose and the four upper maxillary

incisors develop from the same embryonic origin called the
fronto nasal process. Furthermore the interalar width is a facial
landmark that is at the closest distance from the teeth [13].
It is a moral responsibility of Prosthodontist to preserve the
natural dignity of advancing age while fabricating prosthesis,
with appropriate and careful selection and arrangement of
teeth. Further demographic variation may exist with repeat to
anthropometric measurements [4]. This study was conducted to
determine the relationship of the inter canthal distance (ICD)
and Inter-Alar width (IAW) with the width of Maxillary right
and left Central Incisors and Lateral Incisors.
The mean value of Inter-Canthal distance in present study was
30.19 mm. Deogade et al. [14]. in their study on Indian population
found the mean value of inter canthal distance as 28.04 mm in
males and 24.4 mm in females. The mean inter canthal distance
in this study was lesser than the value reported by Esan et al.
as 36.1 mm in the Nigerian population [15]. The measurements
being recorded in different populations and of different countries
might be the reason for variation in the value. The mean InterAlar width was 34.17 mm. This distance was lesser than the
value reported by Miranda et al. as 38.52 mm [8].
However, this study has shown that this approach cannot be
applied as a gold standard in all cases. From the current study
it may be stated that a proportional relationship exists between
the widest part of the nose and the front of the dental arch as
was presented in past studies. This study brings to light that
the Inter- Alar width and the width of maxillary right and left
central and lateral incisors are not always equivalent. However
there is sufficient correlation to use the Inter-Alar width to
obtain the approximate width of maxillary right and left central
and lateral incisors while selecting the maxillary anterior teeth
for complete dentures.
The limitation of this study was resiliency of the soft tissue.
Further this study was done within the institutional set up and
subjects of the age group between 18 to 24 years were only
evaluated. Hence the results may be applicable to just a small
population in the said age range. The study can be more complete
if variety of age and variety of Indian sub population groups
are considered. The result of the study should be validated
including a large population size spread over the entire Indian
subcontinent. This would help to generate multiplication factor
for various anthropological measurements for use limited to the
Indian population.

Conclusion
There was significant correlation found between inter-alar width
with maxillary right and left central incisors and maxillary right
lateral incisor. Hence it can be concluded that inter alar width
is a good predictor of width of maxillary right and left central
incisor and maxillary right lateral incisor whereas inter canthal
distance is not at all a good predictor for width of maxillary
central and lateral incisors.
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