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Introduction:
Face, the most expressive part of the 
human body, determines an individual's 
social acceptance. Loss of teeth not only 
affects facial appearance but also creates 
psychological trauma to the person, 
hence it is essential that an esthetically 
pleasing and functionally comfortable 
replacement of the missing teeth should 

1be provided. The patient who wears a 
complete denture for the first time wants 
it to appear similar to the natural teeth. 
The esthetic restoration of the edentulous 
patient has an important psychological 
effect. It improves the self-esteem and 
self-confidence of a patient and, 
therefore, is an important part of the oral 

2rehabilitation treatment .

The maxillary anterior teeth are the key 
elements contributing to the esthetic 
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importance of what we call dentofacial 
beauty. However the selection and 
arrangement of maxillary anterior teeth 
for edentulous patients in a natural and 
esthetically pleasing form has remained 
an elusive and challenging endeavour. 
Over the years, norms, criteria and 
guidelines for esthetic tooth selection and 
arrangement have been suggested by the 
artisans of the dental profession.

However, no universally accepted 
parameter currently exists for selection of 
anterior teeth in local population, and no 
such studies have been carried out 
previously, this study was conducted to 
determine the correlation between the 
intercanine distance and interalar width; 
and the proportional relationships 
between the width of maxillary central 
incisor with the interpupillary distance, 

intercanthal width, and bizygomatic 
width in the local population.

Material And Methods:
The present study was conducted in the 
Department of Prosthodontics, Himachal 
Dental College, Sundernagar. The 
subjects were students, residents, staff, 
faculty and patients belonging to 
different parts of Mandi district of 
Himachal Pradesh.

A total of 100 subjects were selected from 
the local population. The subjects were 
separated into 2 groups:

Group I (50 males),

Group II (50 females).

The ages ranged from 17 to 33 years. 

Abstract
Purpose of Study : The purpose of this study was to determine the proportional relationships 
between some facial dimensions and anatomic landmarks with the width of the maxillary anterior 
teeth to potentially provide a guide for teeth selection.
Material and Methods : Hundred full dentate Himachal(Indian) adults (17-33years) , with well 
aligned maxillary anterior teeth and minimal attrition were selected for this study. Standardized 
digital images of the face, viewed frontally, were recorded. Using image analyzing software, the 
images were used to determine the interpupillary distance (IPD), inner canthal distance (ICD), 
interalar width (IA) and mesio distal width of central incisor. The intercanine tip width was recorded 
using wax impression. Bizygomatic width of each patient was measured using a face bow and a 
millimeter ruler. For all the subjects in the study, mean, standard deviation, maximum and minimum 
values (range) were calculated. "p-value" was calculated for the comparison between the genders. 
Pearson correlation test was done to estimate the correlation between all the variables. Ratios 
between the mean of all the variables was calculated.
Results : The means (standard deviations) of IPD, IA, ICD and BZ width of the subjects were 5.25 
(.292),2.90 (.279),  2.30 (.202), and 9.70 (.613) cm, respectively. The mesiodistal diameter of the 
maxillary central incisor, intercanine tip width were 7.10 (.436) mm, 2.50 (0.228) cm, respectively. 
There was positive correlation between interpupillary width, intercanthal distance and mesiodistal 
width of central incisor.  Interalar distance and intercanine tip distance were also correlated. 
However bizygomatic width was not significantly correlated. The same pattern was observed for 
both the sexes.
Conclusion : There are various methods of selection of teeth but their applicability varies due to the 
ethnic differences between populations. Hence these measurements can be used for determining 
the width and position of the maxillary anterior teeth in local population of Mandi district. The results 
can help to use the correlation of these measurements for rehabilitating local edentulous patients as 
their pre-extraction records are not available
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4from the front)

Greatest bizygomatic width of each 
patient was measured using a face bow 
and a millimeter ruler as suggested by 

5zarb et al.  To measure the intercanine 
distance, soft boxing wax was impressed 
on the incisal edges of the maxillary six 

6anterior teeth.  The wax record was 
removed and the straight line distance 
between the tips of maxillary canines was 
measured and recorded with the help of 
dividers and ruler.

For the sake of consistency, the same 
examiner made all the records and 
performed all of the measurements three 
times, on different days and time. From 
the three results, a mean value was 
calculated to establish the consistency of 
the measurements and the intrarater 
reliability of the evaluator.

For all the subjects in the study, mean, 
standard deviation, maximum and 
minimum values (range) were calculated. 
“p-value” was calculated for the 

Their mean age was 21 years. Informed 
consent was obtained from all subjects 
prior to their participation.

The inclusion criteria for selection was
1.) No missing maxillary or mandibular 

teeth
2.) Absence of gingival or periodontal 

pathology
3.) Absence of anterior restorations of 

any kind
4.) No history of orthodontic treatment
5.) No interdental spacing or crowding

Standardized full-face digital images of 
the subjects viewed from the front were 
recorded. Photographs were made by the 
same examiner with the patients seated 
upright and looking straight ahead. The 
subjects’ heads were supported by the 
chin rest of a panoramic radiograph 
machine (Planmeca Proline PM 2002 
CC; Planmeca Oy, Helsinki, Finland). 
The distance between the tip of the nose 
and the lens of the camera (Nikon D40s; 
Nikon Corp, Tokyo, Japan) was fixed at 
150 cm to ensure distortion-free images. 
For the second photograph, the subject 
was asked to smile therby revealing the 

3maxillary anterior teeth.  Two metal 
rulers fixed perpendicular to each other 
were used as frames bordering the face 
for calibration of the measurements. 

Each file was opened in Microsoft Office 
Picture Manager and adjusted by using 
the millimeter ruler in the frame. The 
following procedure was used to adjust 
each picture. First, the picture was 
magnified to 92 % to get 1 inch = 97 
pixels. Then, the clever ruler function 
was chosen and adjusted so as to get 1:1 
ratio. To check the accuracy of these 
steps, the 10-mm area on the ruler was 
measured again. If done correctly, this 
measurement would read 10 mm, and 
thus direct measurements could be 
recorded. The various parameters that 
were studied using clever ruler software 
are

(1) Interpupillary distance from midpupil 
to midpupil

(2) Interalar width from external width of 
the alae of the nose recorded at the 
widest point

(3) Intercanthal width from inner canthas 
of one eye to inner canthas of the 
other

(4) Mesiodistal width (the widest 
distance between the mesial and 
distal sides of the tooth as viewed 
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comparison between the genders. 
Pearson correlation test was done to 
estimate the correlation between all the 
variables. Ratios between the mean of all 
the variables was calculated.

Results:
The total mean of 100 subjects was 
5.86cm, 2.84cm, 3.57cm, 11.2cm, 
3.38cm, 8.09mm for interpupillary 
width, intercanthal width, interalar 
width, bizygomatic width, intercanine tip 
distance, mesiodistal width of central 
incisor respectively.(Table I)

The values were greater for men than for 
women. No significant differences were 
found between sexes with respect to 
intercanthal distance.

The paired t-test showed highly 
significant results in relation to 
interpupillary width , interalar distance, 
bizygomatic width, intercanine tip 
distance. However, intercanthal and 
mesiodistal width were found to be non 
significant.(Table II)

Table I mean, standard deviation, maximum and minimum values of 100 subjects

Gender

Male

Female

Total

Mean

N

Std. Deviation

Minimum

Maximum

Mean

N

Std. Deviation

Minimum

Maximum

Mean

N

Std. Deviation

Minimum

Maximum

Interpupillary Width

5.9776

50

.30506

5.50

6.71

5.7560

50

.23316

5.25

6.21

5.8668

100

.29218

5.25

6.71

Intercanthal Disatance

2.8636

50

.18997

2.45

3.31

2.8260

50

.21418

2.30

3.50

2.8448

100

.20230

2.30

3.50

Interalar Distance

3.7414

50

.24776

3.15

4.19

3.3994

50

.19190

2.90

3.91

3.5704

100

.27954

2.90

4.19

Bizygomatic Width

11.4362

50

.69537

9.70

13.30

11.0426

50

.44479

10.45

13.00

11.2394

100

.61349

9.70

13.30

Intercanine Distance

3.4968

50

.21050

3.15

3.92

3.2776

50

.19230

2.50

3.81

3.3872

100

.22884

2.50

3.92

Mesiodistal Width

8.1714

50

.49462

7.13

9.50

8.0278

50

.36109

7.10

8.80

8.0996

100

.43684

7.10

9.50

Table II: Independent t-test

Interpupillary Width

Intercanthal Disatance

Interalar Distance

Bizygomatic Width

Intercanine Distance

Mesiodistal Width

t

4.081

.929

7.717

3.372

5.436

1.658

df

98

98

98

98

98

98

Sig. (2-tailed)

<.001**

.355

<.001**

.001**

<.001**

.100

Mean Difference

.22160

.03760

.34200

.39360

.21920

.14360

Std. Error Difference

.05430

.04049

.04432

.11674

.04032

.08661

Lower

.11384

-.04275

.25405

.16194

.13918

-.02827

Upper

.32936

.11795

.42995

.62526

.29922

.31547

t-test for Equality of Means

95% Confidence Interval of the Difference



T h e  p e a r s o n  c o r r e l a t i o n  t e s t  
demonstrated positive correlation 
b e t w e e n  i n t e r p u p i l l a r y  w i d t h ,  
intercanthal distance, mesiodistal width  
and interalar and intercanine tip distance . 
However bizygomatic width was not 
significantly correlated . The same 
pattern was observed for both the 
sexes.(Table III, IV)

The ratios between the mean of 
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interpupillary width, intercanthal 
distance , bizygomatic width and 
mesiodistal width of central incisor was 
7.3, 3.5, 14.0 respectively in males and 
7.1, 3.5, 13.7 respectively in case of 
females. The ratio between mean of 
interalar distance and intercanine tip 
distance was 1.07 in males and 1.03 in 
females.(Table V)

Discussion:
Mesiodistal width of central incisor :
 In the present study, all tooth dimensions 
were significantly larger in men than in 
women. Gillen et al reported that the 
maxillary anterior teeth of men were 
wider and longer than those of women in 

4,7both white and black populations.  
Similarly, Sterrett et al reported the mean 
width and length of the clinical crowns of 
the maxillary anterior teeth of men to be 
s i gn i f i c an t l y  g r ea t e r  t han  t he  
corresponding dimensions in women in a 

8white population.  In the present study, 
the mean mesiodistal width of central 
inc i so r  fo r  men  (8 .7mm)  was  
s i gn i f i c an t l y  g r ea t e r  t han  t he  
corresponding dimensions for women 
(8.02mm). These findings are in 
agreement with the results of related 
studies.

Bizygomatic width :
Berry has said that the width of maxillary 
central incisor exists in a ratio of 1:16 to 

9that of the bizygomatic width.  Later, 
House and Loop evaluated the ratio 
published by berry, and found a range of 
ratios from 1:13 to 1:19, with 1:16 as an 

10average midpoint.  In the present study 
the ratio between mesiodistal width of 
central incisor and the bizygomatic width 
was found to be 1:14 for males and 1:13.7 
for females which is in accordance with 
the ratios found out by house and loop. 
The paired t-test performed on the data at 
95 percent confidence interval of the 
difference showed bizygomatic width to 
be highly significant(p=.001) . However 
there was no correlation between the 
bizygomatic width and the central incisor 
width which is in concurrence with 
Wazzan et al .

Interpupillary width :
Cesário and Latta showed a mean value 
of 59.16mm, after measuring 100 

11subjects of the US Army.  In the present 
study the mean of interpupillary width 
was found to be 59.77 mm in males and 
57.56 mm in females, males having 
greater measurements than females. The 

Table IV: Pearson correlation (for all subjects and by sex) for IA and ICTW 

Gender

Male

Female

Interalar Distance

Intercanine Distance

Interalar Distance

Intercanine Distance

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Interalar Distance

1

50

.385(**)

.006

50

1

50

.499(**)

.000

50

Intercanine Distance

.385(**)

.006

50

1

50

.499(**)

.000

50

1

50

** Correlation is significant at the 0.01 level (2-tailed).

TABLE III .Pearson correlation (for all subjects and by sex) for MD, IP, IC, BZ

Gender

Male

Female

Mesiodistal Width

Interpupillarywidth

Intercanthal Disatance

Bizygomatic Width

Mesiodistal Width

Interpupillarywidth

Intercanthal Disatance

Bizygomatic Width

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

Mesiodistal Width

1

50

.481(**)

.000

50

.322(*)

.023

50

.060

.678

50

1

50

.135

.350

50

.139

.336

50

-.110

.448

50

Interpupillarywidth

.481(**)

.000

50

1

50

.644(**)

.000

50

.281(*)

.048

50

.135

.350

50

1

50

.704(**)

.000

50

.317(*)

.025

50

Intercanthal Disatance

.322(*)

.023

50

.644(**)

.000

50

1

50

-.016

.911

50

.139

.336

50

.704(**)

.000

50

1

50

.233

.104

50

Bizygomatic Width

.060

.678

50

.281(*)

.048

50

-.016

.911

50

1

50

-.110

.448

50

.317(*)

.025

50

.233

.104

50

1

50

TABLE V.  Ratios between means of different parameters

Gender

Male

Female

Total

Mean

N

Std. Deviation

Mean

N

Std. Deviation

Mean

N

Std. Deviation

IPW/ MD

7.3307

50

.41569

7.1829

50

.41129

7.2568

100

.41805

ICD /MD

3.5124

50

.26048

3.5260

50

.29554

3.5192

100

.27723

BZ/MD

14.0420

50

1.15492

13.7867

50

.92749

13.9144

100

1.04996

IA/ICTW

1.0722

50

.07704

1.0393

50

.06582

1.0558

100

.07317



distance:
The interalar width of the total sample 
showed a mean of 35.704 mm, ranging 
from 29.0 mm to 41.9mm . Latta, Weaver, 
and Conkin found in edentulous patients 
a mean of 43.93 mm, with a range from 

1329.00 to 63.00mm. 

The interalar width was significantly 
correlated to the mesiodistal width 
measured on the photo, both between the 
tips of the maxillary canines.

Mavroskoufis and Ritchie also found the 
interalar width and the distance between 

14the tips of maxillary canines correlated.

In the present study the intercanine tip 
distance ranged between 25.0mm to 
39.2mm with a mean of 33.8mm. 
Hoffman, Bomberg, and Hatch, after 
measuring the structures by a Boley 
gauge, found mean values of 34.28 mm 
for the interalar width, 35.35mm for the 
distance between the tips of maxillary 
canines ,  and 44.85mm for  the 
circumferential arch distance between 
the distal surfaces.

They concluded that when interalar width 
was multiplied by 1.31 (or increased by 
31%), the calculated value was equal to 
the circumferential arch distance 
between the distal surfaces. When the 
interalar width was multiplied by 1.03 
(increased by 3%), the result was equal to 
the distance between the tips of maxillary 
canines.

In the present study the ratio between the 
interalar width and intercanine tip width 
was 1:1.0558 which is in accordance with 
Gomes et al who found a ratio of 1:1.03 in 
Brazilian dentate subjects. The interalar 
width is highly significant in relation to 
intercanine tip width. Hoffman, 
Bomberg, and Hatch points out that 
although the interalar width and the 
intercanine tip width are not equivalent, 
as suggested in previous references in the 
literature, there is sufficient correlation to 
use the interalar width increased by 3% as 
an approximate intercanine tip width 
when arranging denture teeth.

These findings, together with the results 
of earlier published reports suggest that 
methods based on the relationship 
between the anterior teeth and certain 
facial measurements can be used as 
preliminary guides in estimating the 
width of the maxillary central incisors or 

mean value for all subjects was 58.66 mm 
which is in concurrence with Cesário and 
Latta. 
 Cesário and Latta showed a mean value 
of 59.16mm, after measuring 100 

11subjects of the US Army.  In the present 
study the mean of interpupillary width 
was found to be 59.77 mm in males and 
57.56 mm in females, males having 
greater measurements than females. The 
mean value for all subjects was 58.66 mm 
which is in concurrence with Cesário and 
Latta. 

Cesario and Latta found that a ratio of 6.6, 
which had previously been proposed, 
existed between the interpupillary 
distance and the central incisor width in 
white men and women, and also in black 
women.Values of 7.7 and 7.5 were found 
for men and women, respectively by 

8Hasanreisoglu.  The present study 
conducted showed a ratio of 7.3 for males 
and 7.1 for females. Pearson correlation 
showed positive correlation between 
interpupillary width and mesiodistal 
width of maxillary central incisor

Intercanthal Distance:
The ICD showed a median of 28.44 mm, 
ranging from 23.0 to 35.0 mm .  Abdullah 
found a mean of 28.30 mm and Al 
Wazzan, measuring the facial segment 
with a modified Boley gauge, described a 
range from 25.00 to 39.00mm, with a 

12mean of 31.92mm.  The different values 
cited previously possibly could be a 
result of the ethnic variation of the study 
sample analyzed. In the present study, the 
intercanthal distance was the only facial 
segment that shows no significant 
difference relative to gender. This finding 
is in accordance with Laestadius et al  and 

12Abdullah et al and Al Wazzan . The 
pearson correlation test showed positive 
correlation between intercanthal distance 
and mesiodistal width of maxillary 
central incisor. This finding is in 
accordance with Gomes et al. These 
findings indicate that the intercanthal 
distance could be used to select maxillary 
anterior teeth for edentulous patients.

Wazzan found a biometric ratio of 
1:0.267 between the mesiodistal width of 
central incisor and intercanthal distance. 
In the present study, a ratio of 1:0.285 for 
males and 1:0.284 for females was 
recorded  which is in accordance with the 
ratio determined by Wazzan.

Interalar width and intercnine tip 
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the location of the canines in local 
population. In the present study, 
limitations such as minor positional 
differences that can occur during 
photography might have affected the 
measurements. Additional research on a 
greater sample size selected more 
systematically is needed before 
extrapolating the results to the general 
population.

Summary And Conclusion:
Within the limitations of the present 
study, the following conclusions were 
drawn:
1. A l l  t h e  f a c i a l  a n d  d e n t a l  

measurements were greater for men 
than for women, however no 
significant differences were found 
between sexes with respect to 
intercanthal distance.

2. There was positive correlation 
between interpupillary width, 
intercanthal distance and mesiodistal 
width of central incisor.  Interalar 
distance and intercanine tip distance 
were also correlated. However 
b izygomat ic  wid th  was  no t  
significantly correlated. The same 
pattern was observed for both the 
sexes.

3. The ratios between the mean of 
interpupillary width, intercanthal 
distance , bizygomatic width and 
mesiodistal width of central incisor 
was 7.3, 3.5, 14.0 respectively in 
males and 7.1, 3.5, 13.7 respectively 
in case of females. The ratio between 
mean of interalar distance and 
intercanine tip distance was 1.07 in 
males and 1.03 in females.

It can be concluded that although various 
methods of selection of teeth are used, the 
applicability can vary due to the ethnic 
differences between populations. Hence 
these measurements can be used for 
determining the width and position of the 
maxillary anterior teeth in local 
population of Mandi district.  In future, 
studies should be carried out with greater 
sample size to authenticate the use of 
these parameters for selection and 
arrangement of maxillary anterior teeth 
and make sure that we provide 
“incredible smiles” with naturalistic 
looking dentures.
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