
Journal of Health, Medicine and Nursing- An Open Access International Journal 

Vol.3 2014 

 

6 

 

A Study on the Dimensions of Hypoglossal Canal in Southern 

Nigerian Crania 

Osunwoke E.A (PhD-Corresponding author) 

Department of Human Anatomy, Faculty of Basic Medical Sciences, College of Health Sciences, University of Port 

Harcourt, PMB 5323 Port Harcourt- Nigeria 

E-mail: aeosunwoke@yahoo.com  

Okoseimiema S.C (M.sc) 

Department of Human Anatomy, Faculty of Basic Medical Sciences, College of Health Sciences, University of Port 

Harcourt, PMB 5323 Port Harcourt- Nigeria 

E-mail: okosonnycity@yahoo.com 

 Yorkhum K.L (M.sc) 

Department of Human Anatomy, Faculty of Basic Medical Sciences, College of Health Sciences, University of Port 

Harcourt, PMB 5323 Port Harcourt- Nigeria 

E-mail: kennethleyira@yahoo.com. 

 Uzomba G.C (B.sc) 

Department of Human Anatomy, Faculty of Basic Medical Sciences, College of Health Sciences, University of Port 

Harcourt, PMB 5323 Port Harcourt- Nigeria 

E-mail: uzombagodwinchinedu@yahoo.com. 

 

Abstract 

The hypoglossal canal is a bony canal in the occipital bone of the skull. It is the passageway for the hypoglossal 

nerves. This study was aimed at determining the incidence/dimensions of single and double hypoglossal canal, 

and if these varies with sex. 79 dry crania, out of which 55 were males and 24 females, were used for this study. 

A  Digital Vernier caliper was used to carry out measurements on the internal and external diameters of both 

sides. The result indicates that there was a significant difference in the size of all the dimensions measured from 

the hypoglossal canal (P<0.05) between the male and female groups of this population. The variation is both 

unilaterally and bilaterally present, with bilateral single hypoglossal canal being more prevalent. 

In conclusion, the size of the hypoglossal canal is sex specific since there are significant differences. 
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INTRODUCTION 

The hypoglossal canal is a bony canal in the occipital bone of the skull. It is the passageway for the hypoglossal 

nerves that supplies the muscles of the tongue. Measurements of the human body whether living or non living 

has proven to be useful in the science of understanding human variations. The studies of non cranial variants 

have been a field of considerable interest to researchers especially because of their racial and regional 

importance (Zaidi et al.., 2011). Many of such variants have been observed on a racial basis and are of 

considerable ethnic but lesser forensic interest (Berry and Berry, 1967). Non metrical human variants including 

double hypoglossal canal have been studied (Berry, 1975). The hypoglossal canal was divided into two by a 

small bony spicule in about 28.12% of canals studied (Bhuller, 1998). Hypoglossal canal has been found to be 

present in all the skulls studied but was double in 43% of human skulls (Wysocki et al., 2004). Apart from the 

hypoglossal nerve, an ample venous plexus, a small emissary vein and a branch of the ascending pharyngeal 

artery is present in the canal (Lang and Hornung, 1993; Leblanc, 1995; Reinhardt et al., 1962; Schwaber et al., 

1990; Sullivan, 1961; Wysocki et al.,1998). Considering such pathological symptoms as fracture of the occipital 

bone, intracranial and extracranial neoplasm and also congenital defects, the hypoglossal canal is of essential 

clinical importance (Canalis et al., 1993; Lang and Hornung, 1993; Leblanc, 1995; Schwaber et al., 1990; 

Tanzer, 1978). De Francisco et al., (1990) conducted a study on anatomical variations in the hypoglossal canal of 

492 dried human skulls grouped according to sex and race. Results showed that a double hypoglossal canal was 

observed in 97 skulls and no significant difference exists between race and sex. It may be hypothesized that the 

human tongue is supplied more richly with motor nerves than are those of living apes and propose that canal size 

in fossil hominids may provide an indication about the motor coordination of the tongue and reflect the evolution 

of speech and language (Richard et al., 1998). The venous plexus of the hypoglossal canal creates a link between 

the marginal sinuses and the superior jugular bulb and indirectly with the vertebral veins (Gisel, 1956; Leblanc, 

1995). 

The aim of this study is to determine the incidence/dimensions of hypoglossal canal among southern Nigeria 

crania. 

 

MATERIALS AND METHODS 

A total number of 79 dry human crania (consisting of 55 male crania and 24 female crania) obtained from 
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various Department of Human Anatomy within the universities in southern region of Nigeria were used for this 

study. A digital vernier caliper was used to take measurements of the anteroposterior (length) and transverse 

(width) diameters of the hypoglossal canal and the readings were taken twice to ensure accuracy. Skulls with any 

form of deformity or mutilation were not used for this study. Data was analyzed using SPSS i.e descriptive 

statistics and T-test. 

 

RESULTS 

The result of this study is as presented in the tables below. 

Table 1. Table showing the types of hypoglossal canal as observed in both sexes. It shows that bilateral single 

hypoglossal canal is prevalent over other forms of variation of the hypoglossal canals as observed in 40 male 

skulls and 18 female skulls as against others like unilateral double found in 7 male skulls and 6 female skulls, 

bilateral double hypoglossal canal found in 4 male skulls and 3 female skulls, unilateral single found in 1 male 

skull and non in the female skulls. 

Table 2. Table showing the mean parameters measured in double hypoglossal canal of both sexes, analysis of 

this table shows that mean for the first external diameter(length ) in males was 3.44 ± 1.03mm while the second 

external diameter(width) was 2.25± 1.09mm on the right side. In the females, it was 3.61± 0.99mm for the first 

external diameter and 2.67± 1.21mm for the second external diameter on the right side also. This was 

statistically significant (P< 0.05).On the left side, the first external diameter (length) was 3.63± 1.33mm, while 

the second external diameter (width) was 2.67± 1.35mm for males and in females it was 3.69± 1.16mm for the 

first and 3.17±1.97mm for the second. There was also a significant difference (P<0.05) between the males and 

the females. The mean of the first internal diameter (length) for the males was 3.78± 0.68mm for the right side 

and 3.45±121mm for the left while in females it was 3.45± 1.16mm for the right and 3.50± 1.02mm for the left 

side. The mean for the second internal diameter (width) for the males was 2.00±1.17mm for the right and 2.33± 

0.80mm for the left while in the females it was 2.10± 0.95mm for the right and 2.70± 2.03mm for the left. Figure 

1. This shows double hypoglossal canal in the skull studied. 

  

DISCUSSION 

The present study has given an insight into the cranial variants of the hypoglossal that exists in both sexes in the 

southern Nigerian population. It was observed that there were sex differences in the dimensions of most of the 

measured hypoglossal canals. Wood Jones (1933-34) was the first to propose that the differing incidences of 

these minor variants which occurred in different races might be useful in anthropological studies. This study has 

also revealed that these variants are both unilaterally and bilaterally present among the population. Berry and 

Berry, (1967) suggested that a wide range of these variants could be used to calculate distance statistics. It was 

also observed that bilateral single hypoglossal canal was prevalent over other forms of occurrence of hypoglossal 

canal in this population with the females having greater dimensions than the males. This study has also shown 

that 74.6% of the skulls studied had a single hypoglossal canal of which 72.9% is bilateral single and 1.68% 

unilaterally single. While double hypoglossal canal was present in 25.4% of the population studied of which 16.4% 

was unilaterally double and 9.0% was bilaterally double. This is in line with the research conducted by Wysocki 

et al; (2004) on the study of the hypoglossal canal of both human and other mammalian species in which they 

found out that 43% of the cases had double hypoglossal canal and all the skulls had hypoglossal canal though the 

figures from this study were higher. A study by Zaidi et al; (2011), also confirmed that the cranial variant 

(double hypoglossal canal) incident was present in 12.5% crania. Out of which in 5% crania it was bilaterally 

present and in 7.5% cases it was unilaterally present. In north india (U.P) the incidence of this variant was 

greater (12.5%) than in Nigeria (11.6%), Palestine (7%), Palestine modern (8.3%) and Burma (9.8%) and lesser 

in Egypt (16.6%), India (Punjab, 17.9%), North America (24%) and South America (27.4%) (Zaidi et al., 2011). 

 

CONCLUSION 

The incidence/dimensions of the hypoglossal canal have significant differences in the crania found southern 

Nigerian population.  

The findings from this study will be relevant to anthropologists, clinicians and surgeons. 
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Table 1: Table showing the types of hypoglossal canal as observed in both sexes. 

Types  USHC BSHC UDHC BDHC Total No of  

single 

hypoglossal 

canals 

Total No of 

double 

hypoglossal 

canals 

Total No of 

hypoglossal 

canals measured 

MALE 1 40                                                                                   7 4 41 11   52 

FEMALE  18 6 3 18 9 27 

 

USHC: Unilateral Single Hypoglossal Canal.  

BSHC: Bilateral Single Hypoglossal Canal 

UDHC: Unilateral Double Hypoglossal Canal 

BDHC: Bilateral Double Hypoglossal Canal  

 

Table 2: Table showing the mean parameters measured in double hypoglossal canal of both sexes. 

 

Parameters                    Male                                                                    Female  

                           Right                              left                                 Right                      Left  

 

                                   Mean±SD (mm)                                                  Mean±SD (mm) 

 

1
st
 External    3.44±1.03                     3.63±1.33                       3.61±0.99                3.69± 1.16                 

diameter 

 

2
nd

 External   2.25± 1.09                    2.67± 1.35                      2.67± 1.21               3.17± 1.97      

diameter 

 

1
st
 Internal     3.78± 0.68                    3.45 ± 1.21                     3.45± 1.16               3.50± 1.02         

Diameter      

  

2
nd

 Internal    2.00± 1.17                    2.33± 0.80                      2.10± 0.95               2.70± 2.03 

diameter 
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1
st
 external diameter= length,   2

nd
 external diameter= width  

1
st
 internal diameter = length,   2

nd
 internal diameter = width 

P< (0.05) 

 

 

 
 

 

   Fig 1.   Showing double hypoglossal canal 

  


