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Abstract: Canthal and cephalic indexes are important components of craniofacial anthropmentry. The 
normal values of these indexes, derived from the measured parameters, are also important tool to 
anatomists and craniofacial surgeons for a successful reconstruction in the canthal area. A total of five 
hundred and eighteen (518) children; aged 2-18 comprising of 309 males and 209 females who are 
students and pupils of the University of Port-Harcourt Kindergarten, Demonstration Primary and 
Secondary Schools as well as First International Academy Secondary School, Rumuokoro, Port 
Harcourt. The results revealed a significant difference in the canthal index between male and female 
subjects in only age group 11-14years. The cephalic index recorded a statistical significant difference 
between the males and females in groups 7-10 and 11-14years. Besides, there was a high degree of 
correlation between the canthal and cephalic indexes in both sexes. The results of this study will be of 
use in the craniofacial related surgeries. 
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INTRODUCTION 

 
Anthropometry is the Science of measuring size, weight and other physical proportions of the human body 

and its parts. It is the branch of Physical Anthropology that deals with differences in measurement of various 
structures of living and deceased people (Dorland, 1994). In general, Anthropometry is a technique of 
measuring the human body in terms of dimensions, proportions, and ratio such as those provided by cephalic 
index and subnasale to gnathion distance. 

Applied Anthropometry has been useful as a standard approach to racial classification, in assessing the 
Nutritional and Health Status of populations and in drawing up nomogram for populations to determine standard 
sizes that will assist in Prediction Anthropometry, Posology and in the construction of such things as car seats, 
range of clothing sizes for children and military uniforms. Prediction anthropometry demonstrates the variability 
of physical characteristics in various populations and provides a formula for anthropometric parameters in some 
investigations. 

Physical measurements and assessment of growth and development of children from different ethnic groups 
within a Country are gaining prominence as a highly desirable tool in determining the health status of children 
in these communities (Tanner, 1981). 

Anthropometry has greatly enhanced subtle differences in body size and form. The need has been felt for 
new measurements to be devised to be able to answer questions about form and its relationship to function 
(Ihenko, 1984). 

Anthropometric data are useful in analyzing localized aspects of body composition with the hope that such 
sites are representative of the entire body. The development in the last 25 years of techniques for estimating the 
components of body composition for the whole body has given a significant boost to research in body 
composition. Human biologists have in particular been interested in finding such parameters of the body’s 
composition such as density, fat and muscle weight, lean body mass, total body water etc. These have correlated 
significantly with anthropometric indicators such as mid arm circumference, skin fold thickness, basal metabolic 
index, relative weight etc.  

Many investigators have used different techniques to establish Prediction Formulae or Guidelines for the 
estimation of body composition from anthropometry. Anthropometry has been incorporated into research 
methodologies in Anthropology and Archeology to determine sex and age of skeletons, in Anatomy, Nutrition, 
Physiology, Endocrinology, Paediatrics, Community Medicine etc. 

Classification of people using physical measurements involved the assemblage of inheritable physical 
characteristics such as head and nasal forms, proportions of arm and leg and other areas which showed great 
stability.  

Despite the fact that Nigerian is known as the most populous black nation, craniofacial data is still scanty. 
Thus the aim of this study was to determine the canthal and cephalic indexes amongst Nigerian children.  
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MATERIALS AND METHOD 
 

1. Design of the Study:  
The measurements were taken with standard anthropometry instruments with great accuracy and 

reproducibility by trained workers, using recognized skeletal landmarks. 
Most often, the measurements were carried out in the class room not in session. Craniofacial 

anthropometric measurements were taken from a total of 518 subjects aged 3-18 years in a longitudinal study 
that spanned 3 year (2004 to 2007). 518 normal growing children who are pupils of the University Kindergarten, 
Demonstration Primary and Secondary Schools as well as First International Academy Secondary School, 
Rumuokoro, Port Harcourt.  

Children with craniofacial malformations or a history or signs of craniofacial syndromes were excluded 
from the study. The Biodata of the Children which include their Names, Sex, Age, and Fathers Occupation (to 
determine Socioeconomic Status) was obtained and recorded from the School registers and by direct questioning 
of their parents. The measuring techniques followed internationally accepted standards in anthropometry and 
were taken to the nearest 0.01 cm. 

 
2. Measurement Procedures: 

(a) The cephalic measurements were obtained by cranial measurements using a spreading caliper using 
Hrdlika’s (1956) method. The measurable points for head breadth was the widest bi-pairetal diameter of the 
head from euryon (eu) on one side of the head to euryon (eu) on the other side while the head length was 
measured between the glabella (g) which is the frontal eminence above the supra-orbital ridge and above the 
nasal depression in front of the head and opistocranion (op) which is the highest point of the occipital 
protuberance behind the head. Subjects with their hair done were either excluded or had their hair parted before 
measurements were taken so as to reduce error to the barest minimum. 

(b) The method used for assessing the canthal index was that of Cem et al., (2001) study. A Sliding 
(Venier’s) Caliper was used to measure the lateral canthal distance as the distance from the right lateral 
commissure (ec) to the left lateral commissure (ec), and medial canthal distance or interocular breadth as the 
distance measured from the medial canthus of the right eye to the medial canthus of the left eye. The tips of the 
caliper were mandatorily cleaned with methylated spirit soaked in cotton wool between each subject to prevent 
cross-transmission of any infection and great care was taken during measurements to avoid injury. 

Parallax was avoided in the visual read out of the values. To reduce inter-observer error an attempt was 
made for a particular research assistant to take the majority of measurement of a particular index even though 
each is able to do the task of the others. All data were analyzed statistically and separately for different ages and 
sex and their mean or centile values obtained with standard error of mean and plotted against that of normal 
growing children in Port Harcourt. 

 
Ethical Considerations: 

We obtained permission to conduct the study from the authorities of the selected schools and participating 
students were properly briefed on the purpose and procedure of the research. Only verbally consenting 
volunteers were sampled for the study and each of them was given a token of appreciation. 

 
Analysis of Data: 

The data obtained from the measurements of Head Length (HL), Head Breath (HB), Inner Canthal Distance 
(IC); Outer Canthal Distance (OCA) were used to calculate: 

 
(a). Canthal Index =        Medial Canthal Distance X  100 
           _____________________ 
            Lateral Canthal Distance 
      
                                                    Head breadth      X  100 
(b). Cephalic index                  _______________ 
                     Head length  
                                                                     
 Test of Significance was carried out to find out if there was sex dimorphism and was set at p<0.05. The 

correlation coefficient was determined by Pearson Product Movement Correlation formula (Woodward and 
Francis, 1980) 
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r2=   (∑xy)-( ∑x)( ∑y) 
                 ________ 
                        n 
     _______________________ 
     √{∑x2-(∑x)2}{∑y2-(∑y)2} 
            ____             ____ 
               n                   n 

Results: 
Overall, 518 children including 309 male (59.7%) and 209 female (40.3%) subjects were evaluated. Mean 

values for canthal and cephalic indexes for both sexes are presented in table 1 and 2 respectively. There was a 
significant difference in the canthal index between male and female subjects in only age group 11-14years. The 
cephalic index recorded a statistical significant difference between the males and females in groups 7-10 and 11-
14years. 

Table 3 illustrates the degree of correlation between the canthal and cephalic indexes in both sexes. In all 
the age groups, there was a strong correlation between the canthal index and the cephalic index in age group 3-
6years and very strong correlation in age groups 7-10, 11-14 and 15-18years in both sexes as shown in table 3. 

 
Table 1:  Canthal index of male and female children. 

Age group                            Male children                                                                      Female Children  
(Years) 
                            N            Mean           SD                                                    N            Mean          SD 
3-6                      63           34.67         1.75                                                   56           34.56          1.33 
7-10                    94           34.34         0.43                                                   54           35.67          0.79 
11-14                  74           35.21          0.63                                                  52           35.85          1.10 *  
15-18                  78           35.85          0.83                                                  47           35.17          1.22  
N=sample size, SD= standard deviation, *=significant difference (p<0.05) 

 
Table 2:  Cephalic index of male and female children. 

Age Group                        male children female children  
(Years) 
                          N            Mean           SD                                                         N            Mean           SD 
3-6                      63           79.06          0.54                                                      56          80.25         1.00                
7-10                    94           79.07          1.49                                                      54          79.78         1.02 *             
11-14                  74           80.26          1.24                                                      52          79.30         0.48 *        
15-18                  78           80.54          0.43                                                     47          80.88         0.74            

N=sample size, SD= standard deviation, *=significant difference (p<0.05) 
 

Table 3:  Correlation coefficient between cephalic index and canthal index 
Age Group                                       male children                                                       female children  
(Years) 
                                                          r2                                                                   r2            
3-6                                                  0.6400                                                         0.7400                       
7-10                                                0.9400                                                         0.9500                      
11-14                                              0.9600                                                         0.9500                
15-18                                              0.9970                                                         1.0000                    

 
Discussion: 

Fronto-occipital circumference, inner and outer canthal distances are important measurements in the 
evaluation of several systemic syndromes and craniofacial abnormalities and in the surgical treatment of post-
traumatic telecanthus (Laestadius et al.,1979; Farkas et al., 1992a, 1992b). The normal values of canthal index, 
derived from the measured parameters, are also an important tool to anatomists and craniofacial surgeons for a 
successful reconstruction in the canthal area. (Lakshminarayana et al., 1991; Evereklioglu et al., 2001). 
Craniofacial dimensions may be determined by a single gene, gene groups, or environmental factors (Poswillo, 
1963). In diagnosing certain anomalies and syndromes, abnormal facial features such as telecanthus, ocular 
hypertelorism, or hypotelorism are taken into consideration by many clinicians, geneticists, and maxillofacial 
surgeons. However, this description is not adequate because of variations in facial features such as wide nasal 
bridge, epicanthus, and telecanthus. When comparing normative population values as in this case, groups are 
matched for age and sex. This is especially important in the early ages. 

The results in this study were in agreement with that of Cem et al., (2001) but at variance with Oladipo et 
al., (2009). This may be probably due to the ethnicity within Nigerian nationality that formed the bulk of the 
sample size in this study as oppose to the restriction to the Urhobos and Itsekiris in their studies. Most similar 
studies performed previously (Pryor, 1969; Singh and Banerjee, 1983; were also not in conformity with ours. 
This further shows that genetics and environmental factors are responsible for the variation in canthal and other 
craniofacial indices between and within popularions. 
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Furthermore, because the common measures used by dysmorphologists include inner canthal distance, outer 
canthal distance, and fronto-occipital circumference, once these measures are provided, a true appreciation of 
the degree of hypertelorism can be made. 

In this research, the mean cephalic index was 79.73 and 80.08 for males and females respectively. The head 
type in this study is mesocephalic according to Banister (1995) classification. There are three classifications of 
cephalic index which can be used to describe the human race. The African negroes are mostly dolicocephalic 
which means that the individuals are long headed with a cephalic index of 75.0 or less, the Alpines of Bavaria 
and the Armenians in Europe are brachycephalic having a cephalic index of 81.0 or more while the caucasians 
which includes the Japanese and Australian populations and the Kangaja race have a mean cephalic index of 
79.5 which makes them mesocephalic (CI between 76 and 80.9) (Kasai et al 1993, Basu 1963, Golalipour et al 
2005).  

The dominant type of head type in our study did not resemble those reported in Jordaan’s study in South 
Africa which was brachiocephalic.(Tuli et al., 1995)  and in India (Nakashima, 1986) which was dolicocephalic.  

With respect to the variation in head shape in different races and geographical zones, we believe that head 
shape is primarily affected by hereditary factors and that the environment has a secondary effect on it. It must be 
recalled that the reaction to a given environment represents the interaction of the genotype of the population 
being studied with the environment (Jordaan, 1976). Anthropological studies based on racial changes have 
determined that the peoples of Africa, India, Australia and the central part of Europe and North America are 
dolicocephalic; The head shapes of peoples in the Pacific Ocean are of the bracycephalic type, while in the 
Middle East, Russia and central part of Europe they are mesocephlic and that most people in on Atlantic Ocean 
border are of the mesocephalic type (Chamella, 1997). Head shape is affected by the factor of time which 
changes over 30 years (Nakashima, 1986) 

In conclusion, measurements in the inner, outer canthal and cephalic distances and  the high correlation 
between cephalic and canthal indexes in all age groups in both sexes show that evaluation of telecanthus, ocular 
hypotelorism, or hypertelorism is a function of canthal and occipito-frontal measurements . Knowledge of 
normal values for this region will produce the best esthetic and functional result in the management of both 
congenital and posttraumatic telecanthus. Therefore, standards based on ethnic data are desirable because these 
standards reflect the potentially different patterns of craniofacial growth resulting from racial, ethnic, and sexual 
differences. 
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