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ABS TRACT  
 

 

BACKGROUND 

The mesio-distal width of anterior teeth can be determined by certain 

anthropometric measurements of face. The inter pupillary width is a facial 

landmark that is stable and does not modify after the age of 14 years. This study 

intended to determine if any relationship exists between inner canthal distances 

(ICD), inter-pupillary width (IPW), and golden proportion in determining the 

association between them and the maxillary central incisor width (CIW). 

 

METHODS 

252 adult dentate subjects of age group 18 - 26 years who were free from dento- 

facial deformities were evaluated in the present in vivo study. The mesiodistal 

measurement of each maxillary central incisor, inner canthal distance (ICD), inter-

pupillary width (IPW) was measured. The inner canthal distance of each subject 

was multiplied by a decreasing function of the geometric progression value (0.618) 

to provide the total width of two central incisors. The product was divided by 2 to 

get the width of a maxillary central incisor. A 't' test was used to establish significant 

differences if any in the mesiodistal width of the maxillary central incisors (CIW), 

inner canthal distance (ICD), and inter-pupillary width (IPW). Concurrence between 

the measured and calculated central incisor widths was evaluated using Pearson's 

correlation coefficients. 

 

RESULTS 

The mean ICD of male and female subjects was 33.03 ± 3.037 mm and 30.75 ± 2.89 

mm, respectively. The mean IPW of male and female subjects was 62.26 ± 2.99 mm 

and 58.46 ± 2.73 mm, respectively. The mean CIW of male and female subjects was 

19.98 ± 1.96 mm and 18.54 ± 1.87 mm, respectively. A high correlation was found 

between the measured and calculated width of central incisors (r=0.954 and 

r=0.974 in males and females). 

 

CONCLUSIONS 

There is a high positive correlation between ICD and CIW and it exists in the golden 

proportion. On the other hand, it was seen that the IPW and CIW were not in golden 

proportion. The mean of calculated CIW was significantly higher compared to the 

measured CIW in both males and females. ICD was seen as a significant factor in 

determining the CIW in males and females. All the facial and dental measurements 

were greater for men than for women; however, no significant differences were 

found between sexes with respect to ICD. 
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BACK GRO UND  
 

 

 

The oral cavity is of significant importance to one’s social 

image. The teeth constitute one of the important structures in 

this complex which enhances the aesthetic value of the 

person. The majority of individuals seek dental care following 

the loss of teeth due to functional and aesthetic reasons. 

Maxillary central incisors play a substantial role in devoting 

to the pleasing appearance of an individual. Aesthetics is one 

of the important aspects of complete denture fabrication.1-7 

and when the pre-extraction records are not obtained, it is 

exceedingly laborious to select teeth to bring out the 

harmony with facial appearance.8-11 The tooth size and facial 

appearance must be harmonious. To appear aesthetically 

acceptable, maxillary anterior teeth must be in proper ratio 

or proportion to facial morphology. Ratio or proportion is the 

study of the allegiance of structures in space. The golden 

proportion has been in use for many generations. It has been 

well illustrated in Greek architecture E.g.: Acropolis and 

Leonardo da Vinci used the golden proportion in their 

drawings. Because of their monumental importance in 

geometry and architecture and their demonstration in nature, 

these ratios are called golden proportions.12-14 

Levin15 used the golden proportion to relate the ensuing 

widths of the anterior teeth and stated that “width of the 

central incisor should be in golden proportion to the width of 

the lateral incisor and that the width of the lateral incisor to 

the width of the canine”. Lombardi stated that when this 

repeated ratio is equal to the golden mean, the composition is 

said to be esthetic.16 Studies were conducted and 

anthropometric evaluations of the face have been utilized as a 

guide in determining appropriately sized anterior teeth 

which include bizygomatic width, inter commissural width, 

inter pupillary width, inter alar width, and inner canthal 

distance.17,18 The inner canthal distance (ICD) of 28 to 35 mm 

is considered to be normal irrespective of sex, race, and age.19 

Thus, this distance is a reliable anatomic value that will give a 

credible approach to anterior teeth selection. A study,19 

showed a high positive correlation between inner canthal 

distance and central incisors width, combined incisor widths, 

and the combined width of anterior teeth. The inter-pupillary 

width is the distance measured from the mid-pupil of one eye 

to mid-pupil of the other eye. Only inter-pupillary distance 

probably remains constant irrespective of age changes.20 

Although, Colossal of efforts have been put in the past by 

numerous clinicians to gauge the relationship between 

various landmarks of the face with the width of central 

incisors,21-24 the results are contradictory. As there is lack of 

clarity in literature, a study has to be done to see if the 

various landmarks of face such as inner canthal distance, the 

inter-pupillary width, and the golden proportion were helpful 

in determining the maxillary central incisors width. 

 

 
 

ME TH OD S  
 

 

The present in vivo study was conducted for a duration of 24 

months from 2nd February 2014 to 1st February 2016   in the 

Department of Prosthodontics, Crown and Bridge, Yenepoya 

Dental College, Mangalore, Karnataka, India. A total of 252 

adult dentate subjects were selected among the students of 

Yenepoya Deemed to be University forth is study. All subjects 

examined were between the age group of 18 - 26 years. The 

252 subjects were equally divided into males and females’ 

group. The criteria for selection of subjects was the presence 

of full complements of periodontally healthy and caries-free 

teeth. All subjects with the history of orthodontic treatment, 

pathological migration, traumatic occlusion of anterior teeth, 

and or any periodontal disease, extractions, deflective 

occlusal contacts, spacing or crowding, attrition of maxillary 

anterior teeth were excluded. 

Ethical clearance with protocol number 2013 / 162 was 

obtained from the ethics committee of the university and 

informed consent was obtained from the study subjects. For 

measuring the maxillary central incisor width (CIW), subjects 

were made to sit on a dental chair, heads supported in an 

upright position. A digital vernier caliper (Aerospace, china) 

(Figure1) was placed such that the beaks of the instrument 

were at the widest dimension of the maxillary central 

incisors. The value on the digital vernier caliper was then 

recorded (Figure 2). The impression of the maxilla was made 

with alginate (Tropicalgin, Zhermack, Italy) and the cast was 

poured using type III dental stone (Ramraju surgical cotton 

mills, India) (Figure3). The combined mesiodistal width of 

the maxillary incisors was measured again at the widest 

dimension on the cast obtained and the measurement was 

recorded in millimetres. 

For measuring inner canthal distance, subjects were 

made to sit on a dental chair, heads supported in an upright 

position so that they look forward. A digital vernier caliper 

was placed against their forehead and then lowered towards 

their eyes. The median angle of the palpebral fissures of both 

eyes were made to come in contact with the arms of the 

digital vernier caliper (Figure 4). ICD was recorded as the 

distance between two anatomical landmarks. The measured 

distance was compared with the combined width of maxillary 

incisors in each subject and a correlation between the inner 

canthal distance and the golden proportion was obtained. The 

inter pupillary width was measured by asking the patient to 

sit upright. Mid pupil region of eye was made to be in line 

with the arms of the caliper, the value obtained on digital 

vernier caliper was recorded as the distance between two 

anatomical landmarks. The value on the digital vernier 

caliper was then recorded (Figure 5). The measured IPW was 

compared to the central incisor width. 

 

 

S ta ti s ti cal  An aly si s  

The data were entered into statistical software (SPSS version 

11) and analysed applying independent sample t test, it was 

used to establish any significant differences in the CIW, ICD, 

and IPW. Shapiro-Wilk test was used to assess the normality 

and paired sample t test was used for comparing measured 

and calculated CIW and Pearson’s correlation was used for 

comparison. P value less than 0.05 was considered as 

significant. 

 

 
 

 

RES ULT S  
 

 

 

Table 1 shows the observations and statistical calculations 

done using independent sample t test and shows the mean 
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CIW to ICD ratio, CIW to IPW ratio, ICD, CIW, and age 

compared between male and female subjects. 

Table 1 shows that the mean ratio of CIW to ICD in males 

was 0.605 ± 0.018 and in females, it was 0.603 ± 0.014, the 

difference is statistically not significant (P = 0.276). Both in 

males and females, the ration was very close to the golden 

proportion of 0.618 and was analysed that the ICD and CIW 

are in golden proportion. It was also inferred that the mean 

ratio of CIW to IPW in males was 0.322 ± 0.0335 and in 

females, it was 0.317 ± 0.0273, the difference is statistically 

not significant. Both in males and females, the ratio was not 

coinciding with the golden proportion of 0.618 and was 

analysed that the IPW and CIW are not in golden proportion. 

From Table 1, the mean ICD value in males (33.03 ± 3.037 

mm) was significantly higher (P value = 0.001) compared to 

mean ICD of females (30.75 ± 2.89 mm). Here, it was 

observed that there was a gender-based difference in ICD 

(males: 33.03 ± 3.037 mm; females: 30.75 ± 2.89 mm). The 

mean IPW value in males (62.26 ± 2.99 mm) was significantly 

higher (P value = 0.001) compared to mean IPW of females 

(58.46 ± 2.73 mm). There was a significant difference in CIW 

(P value = 0.001) observed between males (19.98 ± 1.96 mm) 

and females (18.54 ± 1.87 mm). Also, no significant difference 

in age (P value = 0.053) was observed between males (20.8 ± 

2.69 years) and females (21.46 ± 2.68 years). 

Tables 2, 3, 4 and 5 show the measured and calculated 

maxillary central incisor width in males as well as females. 

The Shapiro-Wilk test was used to assess the normality of 

measured and calculated CIW. The normality assumption was 

verified, and paired t test was used for comparison. Table 2, 

showed the calculated value of CIW (20.41 ± 1.88 mm) was 

significantly higher compared to measured CIW (19.98 ± 1.96 

mm) in males (P value = 0.001). Table 3, shows the Pearson’s 

correlation between measured and calculated CIW in males (r 

= 0.954) was significant (P value = 0.001). Table 4 shows the 

calculated value of CIW (19.00 ± 1.78 mm)significantly higher 

compared to measured CIW (18.54 ± 1.87 mm) in females (P 

value = 0.001).Table 5, shows the Pearson’s correlation 

between measured and calculated CIW in females (r = 0.974) 

was significant(P value = 0.001). From the Tables 2, 3, 4 and 

5, it was found that, there was a high positive correlation 

between the measured and calculated values of CIW in males 

(r = 0.954), as well as females there was a correlation 

between the measured and calculated CIW (r = 0.974). 

 

 
 

 

DI SCU S SI ON  
 

 

Aesthetics is a prime factor in the present age that 

determines the outcome of any prosthesis. In situations 

where the pre-extraction records may be unavailable, the 

selection of anterior teeth becomes a task. The mesio-distal 

width of the maxillary central incisor when seen from frontal 

aspect is considered to be most pivotal as they are more 

pronounced. The golden proportion is a mathematical term 

that is incorporated in nature. It describes the ratio between 

a large and small length. Golden Proportion is 1.618 : 1 and 

its reciprocal is 0.618 in geometry. The inner canthal distance 

and interpupillary distance remain constant and do not 

change after acertainage.25,26Serving as a reliable 

prognosticator of the width of maxillary central incisors. The 

present study was overseen to find whether there is a 

correlation between the inner canthal distance (ICD), the 

interpupillary width (IPW), and the golden proportion in 

determining the width of the maxillary central incisors (CIW). 

A total of 252 subjects among the age group of 18 - 26 were 

assessed. The subjects covered were the students of 

Yenepoya Deemed to be University, who were free from any 

malocclusion or restoration. A total of 252 subjects were sub 

classified into males and female group with each consisting of 

126 subjects. A digital vernier caliper was used to determine 

the distance between the inner-canthus, inter-pupillary, and 

maxillary central incisors, by placing it contrary to the 

patient's face. 

Previous investigators have focused on estimating the 

mesio-distal width of maxillary central incisors with the aid 

of inner canthal distance and golden proportion. Abdullah 

M.A.11 reported a higher mean maxillary central incisor width 

and inner canthal distance. It was recorded that the mean 

CIW recorded (8.7 mm) compared favourably with that 

reported by Cesario et al.20(8.90mm). When the subjects were 

segregated based on gender, a higher mean CIW was found 

for males than for females. He concluded that the ICD may be 

a safe predictor of the width of the maxillary central incisor. 

In a study conducted by George S. et al. 7it was also found that 

a high positive correlation between the ICD and CIW was in 

golden proportion. In a study by Wazzan. A.13 reported that 

the mean mesio-distal width of the central incisors in males 

was higher than females. These findings were congruent with 

that of the present study where the mean findings of the CIW 

and ICD were 0.605 in males and 0.603 in females. An 

observation that the value for males was higher than females. 

The resultant values also proved that the ICD and CIW were 

in golden proportion (0.618). 

 

 

In ner  C an tha l  Di st an ce ( ICD)  

The inner canthal distance was selected as a reference guide 

because it is a stable landmark that has a slow growth rate in 

contrast to the outer orbital dimensions. At the age of 5, 93 % 

of ICD growth has been achieved and maturity is reached 

between 8 - 11 years. The ICD of 28 mm to 35 mm is 

considered to be normal irrespective of sex, race, and age.25 

The subjects were made to sit on the dental chair with the 

mandible parallel to the floor of mouth and ICD was 

measured. The median angle of the palpebral fissures of both 

eyes were made to come in contact with the arms of the 

digital vernier caliper. ICD was recorded as the distance 

between two anatomical landmarks. 

The ICD showed a median of 31.89 mm. Studies have 

shown a mean of 28.30 mm12and 31.92 mm.19 Pearson’s 

correlation test showed a positive correlation between the 

ICD and the CIW. These findings indicate that the ICD could 

be used to select maxillary anterior teeth for edentulous 

patients. 

 

 

In ter -Pupi l lar y  Wi d th ( I PW)  

IPW was also measured similarly to the ICD. The arms of the 

digital vernier Calliper’s were adjusted such that they were 

placed right in the center of the pupils on either side. The 

distance from the mid pupil to mid pupil was recorded as the 

IPW. 
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It has been seen that the interpupillary distance remains 

fairly constant once the growth of the individual stops.26-28 

In a previous study, the mean IPW value was 59.16 mm, 

after measuring 100 subjects of the US Army.20 In the present 

study, the mean IPW was found to be 62.26 mm in males and 

58.46 mm in females, males having greater measurements 

than females. The mean value for all subjects was 60.36 mm 

which is in concurrence with the previous study. (Table1) 

 

Variable Gender Mean 
Standard 

Deviation 
t-Value P-Value 

CIW / ICD 
Male 0.605 0.018 

1.091 0.276 
Female 0.603 0.014 

CIW / IPW 
Male 0.322 0.033 

1.172 0.242 
Female 0.317 0.027 

ICD 
Male 33.03 mm 3.037 mm 

6.11 0.001 
Female 30.75 mm 2.89 mm 

IPW 
Male 62.26 mm 2.99 mm 

10.54 0.001 
Female 58.46 mm 2.73 mm 

CIW 
Male 19.98 mm 1.96 mm 

5.98 0.001 
Female 18.54 mm 1.87 mm 

Age 
Male 20.80 mm 2.69 mm 

1.95 0.053 
Female 21.46 mm 2.68 mm 

Table 1. Comparison of Mean - Independent Sample t-Test 

 

 

Cen tr a l  I nci sor  Wi d th ( CIW)  

The combined width of the maxillary central incisors was 

measured at their contact points intra-orally with the arms of 

the digital vernier calliper placed against the widest point of 

the central incisors. In the present study, the contact area was 

taken into consideration because the mesio-distal width of 

the incisors is maximum at their contactpoints.12,19,29-35This 

measurement was recorded as the CIW. 

In the present study, all the tooth dimensions were larger 

in males than in females. The mean CIW for males being 

19.98 mm and for females being 18.54 mm. This result was in 

concurrence to previous studies where Gillen et al. and 

Sterret et al. noted that the maxillary anterior teeth of men 

were wider and longer than those of women.36-38 (Table1) 

The present study also showed that the calculated CIW 

was higher compared to the measured CIW in males (20.41 

mm > 19.98mm) as compared to females (19.00 mm > 18.54 

mm). (Table 2-5) 

 
Central Incisor Width n Mean Std. Dev. t-Value P - Value 

CIW (measured) 126 19.98 mm 1.96 mm 
8.22 0.001 

CIW (computed) 126 20.41 mm 1.88 mm 

Table 2. Comparison of Measured and  
Computed CIW in Males - Paired t-test 

 
 n Correlation ‘r’ P - Value 

Male Measured CIW & Computed CIW 126 0.954 0.001 

Table 3. Pearson’s Correlation 

 

Central Incisor Width n Mean 
Standard 

Deviation 
t - value P - Value 

CIW (measured) 126 
18.54 

mm 
1.87 mm 

12.19 0.001 

CIW (computed) 126 
19.00 

mm 
1.78 mm 

Table 4. Comparison of Measured and  

Computed CIW in Females - Paired t-Test 

 
 n Correlation ‘r’ P - Value 

Female Measured CIW & Computed CIW 126 0.974 0.001 

Table 5. Pearson’s Correlation 

 

When all the 252 subjects were analyzed together their 

mean ICD was found to be 31.89 mm. The mean CIW was 

found to be 19.26 mm and the mean IPW was found to be 

60.36 mm. Scandrett et al.11suggested that more than one 

anatomic reference is needed to predict the width of 

maxillary anterior teeth. (Table 1) 

The ICD was found to be exceeding than the combined 

widths of the maxillary central incisors. Hence, the ICD of 

each subject was multiplied by a decreasing function value of 

the geometric progression term (0.618) to provide the 

combined width of two central incisors. The product was 

then divided by 2 to obtain the width of a single maxillary 

central incisor.13It was found that there was a high positive 

correlation between the measured and calculated values of 

CIW. Since the calculated central incisor width is the product 

of golden proportion with ICD (ICD*0.618), the measured 

central incisor width also should be in golden proportion to 

ICD. That is, ICD and CIW are in golden proportion.12 

The present study was in concurrence with the study 

done by Abdullah M.A et al.6 as the mean ratio of CIW to ICD 

in males was 0.605 and in females, it was 0.603 (P value = 

0.276). (Table1) 

 

 

Gold en Pr o por ti o n  

The golden proportion is 1.618 : 1 and it's reciprocal 0.618 in 

geometry. Any decreasing function is multiplied by 0.618 and 

any increasing function by 1.618 to get the next result.12 Since 

ethnic differences can exist between populations, universal 

application of the research work can only be possible when it 

is applied and studied in different populations. So, further 

studies regarding these parameters should be carried out to 

find ways to predict the width of the maxillary central 

incisors, preserving in mind the aesthetic standpoint. The 

present study inferred that the inner canthal distance is a 

reliable guide for the prediction of the width of the maxillary 

central incisors and was in congruence with the golden 

proportion. The inter papillary width did not show any 

significant difference with the maxillary central incisors and 

could also be adapted as a predictor for the CIW. But, the IPW 

did not concur with the golden proportion. 

The mean CIW to ICD ratio, CIW to IPD ratio, ICD, CIW and 

age was compared between male and female subjects, 

applying independent sample t-test. The mean computed 

value of CIW (20.41mm) was significantly higher compared 

to measured CIW (19.98mm) in males (P value < 0.05) (Table 

2). High positive correlation was observed between 

measured and computed CIW. Pearson’s correlation between 

measured and computed CIW in males (r = 0.954) was 

significant (P value < 0.05) (Table 3). The mean computed 

value of CIW (19.00mm) was significantly higher compared 

to measured CIW (18.54mm) in females (P value < 0.05) 

(Table 4). High positive correlation was observed between 

measured and computed CIW. Pearson’s correlation between 

measured and computed CIW in females (r = 0.974) was 

significant (P value < 0.05) (Table 5). 

 

 
 

 

CONC LU S ION S  
 

 

 

Within the limits of the present study and on the basis of the 

results obtained, it can be concluded that, there is a high 

positive correlation between ICD and CIW and it exists in the 

golden proportion. On the other hand, it was seen that the 
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IPW and CIW were not in golden proportion. The mean of 

calculated CIW was significantly higher compared to the 

measured CIW in both males and females. ICD was seen as a 

significant factor in determining the CIW in males and 

females. All the facial and dental measurements were greater 

for men than for women; however, no significant differences 

were found between sexes with respect to ICD. 

 

 

Li mi t a ti on s o f  the  S tudy  

Standard and uniform protocol in measuring the ICD, IPW, 

and CIW were carried out. Discrepancy, if any due to human 

error was unavoidable. Only students of Yenepoya (Deemed 

to Be) University were evaluated and subjects were selected 

within a narrow age range. It is possible that ethnic related 

differences in inner canthal distance may exist. The sample 

size selected is small and may not represent the group 

completely. 

 

 

Scop e for  F ur ther  S tudi es  

The present study utilized three criteria namely, ICD, IPW, 

and golden proportion to predict a correlation between them 

and the CIW. A further study will be required to see if these 

factors along with other anthropometric measurements will 

be useful for predicting the width of the CIW in geriatric 

patients. 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jemds.com. 
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