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Abstract  
BACKGROUND: The face is considered to be the most attractive and appealing part of the human body therefore this 

intercanthal  measurement also serves as an important parameter in understanding and diagnosing various facial 

complications.  
AIM:  
The aim of the study is to evaluate and compare the mean intercanthal distance in males and females of chennai population. 

MATERIALS AND METHODS: This cross-sectional study was conducted among the undergraduate students of a private dental 

college in chennai.  Intercanthal distance was measured among the study population using digital vernier calipers.The data  

collected were tabulated and analysed with Pearson’s  chi-square tests for correlating between the two groups and t-test for 

equality of means, using IBM SPSS software, version 21.81.  
RESULTS: The study consisted of 100 participants.  The mean intercanthal distance of the study samples was 21.78± . The 

mean intercanthal distance of male participants was       (21.81 ± 1.96) and that of female participants was (21.69 ± 4.86).The 

significant difference between the groups were statistically insignificant (chi-square, p value =0.84) CONCLUSION:  
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The study infers that there exists greater Intercanthal distance in Males compared to that in females. Normal canthal values 

can function as a guide for the diagnosis of pathology and interventions for craniofacial abnormalities.The Intercanthal 

distance becomes the single major criteria for aesthetic selection of teeth and their arrangement.   
KEYWORDS: Intercanthal distance, Diagnosis, Dysmorphic syndrome, Implications,  cosmetic surgery, Novel analysis. 

Running title: Gender based comparison of intercanthal distance  

  

Introduction:   

     The face is the most attractive and appealing part of the human body; it influences visual judgement 

of a person(1). Knowledge of variation in the morphological and anatomical relationships of periorbital 

structures among different ethnic groups helps the surgeons to retain the ethical features and to 

derive an ideal outcome in the reconstructive and cosmetic surgeries(2).Even though the constant 

relation of golden proportion and inner canthal distance (ICD) with the width of the maxillary central 

incisor (CIW) has been found in European population, it may not be applied to Indian population as we 

differ from Europeans racially and genetically (3) (4),(5),(6),(7),(8),(9)  

Various anatomical measurements have been suggested, such as intercanthal distance, interpupillary 

distance, outer-canthal distance, interalar distance, bizygomatic distance, intercommis- sural distance, 

intercondylar width, and philtrum to overcome these circumstances. All these relations may be used 

in combination and utilized as reference for deter- mining the width of the maxillary anteriors, 

although the measurements may be different considering race and gender differences 

(3)(10),(11),(12),(13),(14)Anthropometry is a branch of anthropology, which is all about measuring 

human physical dimensions(15). Measuring  soft tissue with the help of anthropometric instruments 

is one of the direct quantitative methods that can help in assessing the physical dimensions and this 

method is also considered to be non-invasive and it is also easy to 

perform(16),(17),(18),(19),(20),(21),(22). The canthal distance is of two types: the inner inter-cancel 

distance ICD and the outer canthal distance OCD. The inner intercanthal distance is the distance 

between medial canthus of eyes and the outer canthal distance is the distance between lateral Canthi 

of eyes(23). Normal values of canthal distances can help in various diagnostic purposes and also help 

in understanding the pathological studies and the morphological changes.  

Abnormalities in intercanthal distance can cause Dysmorphic syndrome, congenital and post traumatic 

deformities, Ocular hypotelorism, craniosynostosis and various other clinical complications(24). 

Knowledge on variation in different morphological and anatomical relationships of varied periorbital 

structures amidst varied ethnic groups helps the surgeons during reconstructive and other cosmetic 

surgeries(24,25). Varied guidelines have been provided for determining the Width of maxillary anterior 

teeth, when the  records for the pre-extraction is missing or not available these guidelines that we 

mentioned here also includes canthal distance as a major parameter (26). Variations in these 

measurements do exist as a result of the changes and variations that persist among different 

ethnicities age groups and sex((27). We came up with this research, with the objective of comparing 

the intercancel distance within the two genders in the normal South Indian population.  

Materials and methods:   

This cross-sectional study was conducted in February 2021 and was carried out in the study 

population. The research was SRB approved. The sample size was 100. The study selected a population 

among the undergraduate students of the Saveetha Dental College, and the sampling was convenient. 

There was a random selection of students from different batches. All students male and female 

individuals who are between 17 to 21 years and greater, were eligible for inclusion criteria. The 

students were informed and voluntary consent was obtained before taking the measurements. The 

digital vernier caliper was the major instrument used, in few cases the readings were biased due to 

non cooperative students. Data was obtained on all the basis of two variables of gender and age group. 
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Then later the data collected was entered and analysed. Levene’s test for equality of variances and 

ttest for equality of means. For the quantitative outcome variables ICD the mean and the standard 

deviation was obtained using SPSS statistical software. The correlation between male and females was 

found using a chi-square test, the p value Of <0.05 was considered significant.  

Results:   

This study consisted of a total of hundred students of which 50 of them were females and 50 

of them were males. The overall mean value of the intercanthal distance was found to be 21.78 (Table 

1). The mean value of the inter-canthal distance for males  was found to be 21.81, whereas for the 

females it was found to be 21.69 (Table 2). The standard deviation for the intercanthal distance 

amongst females was found to be 4.86, whereas for males it was found to be 1.97 (Table 1). The P 

value was found to be  0.84 >0.05 (Figure 1), and therefore there was no significant difference in the 

intercanthal distance among males and females of the study population.  

  

TABLE 1: One-sample statistics revealed overall mean value of 21.78 and a standard deviation of 2.94  

              N             MEAN   Std.Deviation  

Intercanthal distance         100  21.7856  2.94356  

  

TABLE 2: Group statistics provided the mean values  of 21.81 and 21.69 for the two groups, males and 

females respectively and a standard deviation of 4.86 and 1.97 for females and males respectively.  

  sex     N        MEAN  Std.Deviation  p-value  

Intercanthal 

distance  

females  50  21.69  4.86883  0.84  

  males  50  21.81  1.97482    
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FIGURE 1: This bar graph represents the relation between gender and their intercanthal distance. X 

axis represents gender and the Y axis represents the number of participants having different 

intercanthal distances. Blue colour represents the intercanthal distance of the range 19-21mm , green 

represents the range of 22-23 mm and yellow represents the range of 24-25 mm. The range of 22-23 

mm are predominant in females and a range of 24-25 are predominant in males. The difference 

between the groups was statistically insignificant (chi-square, p value =0.84)  

  

  

  

Discussion:   

    In this study we observed that the intercanthal distance was found to be greater in males than in 

females.In a study conducted by Radha et al, it was observed that all the values were significantly 

higher in males than females of south Indian ethnic origin and there is a significant sexual dimorphism 

in inner intercanthal distance (3). In another study conducted the highest mean for inner canthal 

distance was found at age18 in males and age 15 in female. The highest mean for outer canthal 

distance in males is at age18 and a female is at age 18. The highest mean values for the canthal index 

in males is at age10 and females at age 15  ,whereas in this study there was no significant difference 

in the intercanthal distance between males and females (28).  

     It is absolutely essential to know the standard values of intercanthal distance in different specialties 

such as in orbital surgery, optometry, genetics and various other clinical complications (29). The facial 

profile varies from different ethnic groups, one of the dominant characteristics of Asian faces is a wider 

inner-canthal distance with relation to a shorter palpebral fissure comparatively (30). When a study 

was conducted on the Zairian Children, the ICD values showed a drastic progress, which increased 

From the age of 2 1/2 years to 18 years (31). Another study conducted revealed some major sources, 

which found that the Malaysian population reported that the ICD in case of the Malaysian South 

Indians was found to be similar to the Russians and Indians while that of the OCD was similar to 

Bulgarians, and it was found to be wider in Latvians and lesser in the middle eastern population (32). 

In a study conducted by Mohammad Etezard, he reported a linear correlation was found between the 

IPD and increasing age, just like that of ICD(33),(34),(35)(36). It is also found that the inner intercanthal 

distance set out as a guide in estimating the width of maxillary central incisors, which is one of the 

major determinants in the field of facial aesthetics (37). They have observed sexual dimorphism in all 

sorts of parameters whereas in an early study conducted there is significant sexual dimorphism in the 

inter-canthall distance only (38).   

      The study was limited  only to a small sample size, that is only within the study population. Further 

studies should encompass larger sample sizes for more accurate results, which will include different 

ethnicities and age groups.   

Future scope, through this research we provide the normative values for the inter canthal 

distance which will help in serving an important tool in diagnosing various orbital and clinical 

implications as well as planning an oculoplastic or orbital surgery.  

Conclusion:    

Through this study we can conclude that, there was no significant difference in the 

intercanthal distance between the two genders though males were found to have larger ICD than 

females. These data values will set out important aiding tools to  dentists in the estimation, aesthetic 

selection and the arrangement of the maxillary anterior teeth. Orbitofacial anthropometric 

measurements can be used in identification of gender in forensic anthropology as well.  
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