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Abstract 
 

Objective: The mandibular foramen serves as a reference point in the inferior alveolar nerve block and is 

at risk in some maxillofacial surgeries. Therefore, it is crucial to localize the position of the mandibular 

foramen. Worldwide many studies have been conducted regarding this but in Sri Lanka, there aren’t any 

recorded studies. The objective of this study was to determine the location of the mandibular foramen with 

reference to nearer anatomical landmarks of the Sri Lankans according to gender. 

Methods: A total of 20 dry mandibles collected from the Department of Anatomy, Faculty of Medicine, 

Wayamba University Sri Lanka were included in this study. The distances from the mandibular foramen 

to 8 bony landmarks were measured using the digital vernier caliper. The data were analyzed using SPSS 

23.0 Version. The mean distances were calculated and compared according to gender using the 

independent samples t-test. The differences in mean measurements between the right and left sides of the 

mandibles were compared according to gender using the paired samples t-test. 

Results: There was a significant difference between male and female mandibles in mean distances from 

the posterior border of the mandibular ramus on the left side, and from the angle of the mandible 

bilaterally. There was no statistically significant difference between any of the measurements of the right 

and left sides of the male mandibles, but there was a statistically significant difference in some of the 

measurements between the right and left sides of the female mandibles. Out of the 40 mandibular foramina 

observed, there was only one accessory mandibular foramen. 

Conclusions: According to the study it was proven that there’s a difference in the location of mandibular 

foramen according to gender. The location of the mandibular foramen in the Sri Lankan population was 

different from the documented locations of the mandibular foramen of various populations around the 

globe. 
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Introduction 

A bony hole that forms the inner side of the 

mandibular ramus is called the mandibular 

foramen.  It is situated immediately inferior to 

the mandibular notch. Its canal descends from 

its starting point inferior to the mandibular 

notch and ends slightly superior to the 

mandibular angle. The canal will bend in the 

direction of the anterior chin area at the point 

above the mandibular angle. The canal will 

proceed and terminate at the mental foramen, 

situated somewhat to the lateral side of the 

anterior chin region, after making this bend. 

The inferior alveolar artery a branch of the 

maxillary artery, inferior alveolar vein and the 

inferior alveolar branch of the trigeminal nerve 

are located in the mandibular foramen (1).          

The mandibular foramen may have different s

hapes depending on its content. The 

mandibular foramen opening can have a 

circular or even V shape in some individuals 

(2,3).  The inferior alveolar nerve and artery 

influence the position, thickness, and length of 

the mandibular foramen (2,3) The age of an 

individual also affects the position of the 

mandibular foramen. It is situated at the more 

superior part of the ramus of the mandible in 

adults. On the other hand, in children, the 

mandibular foramen is situated lower in the 

ramus of the mandible (4). There may be an 

additional foramen closer to the mandibular 

foramen in certain circumstances. This is 

referred to as accessory mandibular foramen 

(5,6). This is very crucial in clinical practice as 

the accessory foramen contains a branch of the 

inferior alveolar nerve.  The gross anatomy 

knowledge of the mandibular foramen is 

essential for dental and jaw surgery. To 

prevent unintended challenges, it is crucial to 

understand that the inferior alveolar nerve and 

vessels are housed in the mandibular foramen. 

For instance, when a third molar tooth is 

implanted or extracted, as well as lower jaw 

surgery the inferior alveolar nerve may sustain 

damage (11,12).  

The clinical importance of the mandibular 

foramen comes into play for nerve blocks. The 

inferior alveolar nerve is commonly a target for 

blocking during dental procedures.(14,15) The 

location of the inferior alveolar nerve block is 

usually before it enters the mandibular 

foramen. The landmarks for the inferior 

alveolar nerve block are the 

pterygomandibular raphe and the coronoid 

notch (7). The local anesthetic is usually 

injected between these two structures to 

successfully numb the sensory territory of the 

inferior alveolar nerve. In nerve blocking of 

the inferior alveolar nerve, the clinician should 

account for the age of the patient due to the 

location variation of the nerve in adults and 

children (4). Also, it is important to account for 

the possible variations, such as multiple 

number of inferior alveolar nerve branches. 

The precise location of mandibular foramen 

plays a pivotal role which ensures a proper and 

successful nerve block that would anesthetize 

the entire region innervated by the inferior 

alveolar nerve. 

It was reported that the location of mandibular 

foramen varies with gender, age, and with 

respect to population groups (2,3).  There are 

no reported studies on location of mandibular 

foramen in Sri Lankans. Thus, this study aimed 

to determine the location of the mandibular 

foramen with respect to several bony 
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landmarks nearer to the mandibular foramen. 

Predetermination of precise localization of 

mandibular foramen in Sri Lankan adult 

population will minimize the complications 

that may arise in dental and jaw surgery. 

 

Methods 

The present study has been designed to locate 

the mandibular foremen from several nearer 

bony landmarks of male and female dry 

mandibles of Sri Lankans. The dry mandibles 

were collected from the Department of 

Anatomy, Faculty of Medicine, Wayamba 

University of Sri Lanka for the study. The 

fragmented mandibles and mandibles with 

abnormal morphologies were excluded from 

the study. A total of 20 mandibles were 

included in this study. The gender of the 

selected mandibles for the study was 

determined by assessing the morphological 

characteristics of the mandibles such as degree 

of alveolar resorptions and the attrition 

patterns of molar teeth reported by Williams et 

al., 2000. The age of each mandible was 

determined by following the methods 

described by Williams et al., 2000. The 

distance from the several bony landmarks 

(anatomical loci) to mandibular foramen 

(Figure 1) were measured using a digital 

vernier caliper. 

All the measurements were taken thrice and the 

mean value of each distance of each mandible 

were taken, and mean value was taken for the 

analysis. The mean value of each measurement 

was taken for male and female mandibles 

separately to generate minimum distance from 

respective bony landmarks to the mandibular 

foramen. In addition, the presence of accessory 

mandibular foramina was also observed. 

 
Figure 1: Mandibular foramen and bony 

landmarks 

1. Anterior border of the ramus-MF, 2. Posterior 

border of the ramus-MF, 3. Mandibular notch-

MF, 4. Base of the mandible-MF, 5. The third 

molar tooth-MF, 6. Apex of retromolar trigone-

MF, 7. Mandibular condyle-MF, 8. Angle of the 

mandible-MF 

 

Results 

Forty mandibular foramina were observed in 

the 20 mandibles included in this study. 

According to the morphology, there were 11 

male mandibles and 9 female mandibles. In 

terms of the degree of alveolar resorptions and 

the attrition pattern of their teeth, their ages 

varied from sixty to eighty. One left sided 

accessory mandibular foramen was observed 

in this study. It was the proportionately 

represented population (2.5%).   

The data were analyzed using SPSS 23.0 

version. The mean distance + standard 

deviation of mandibular foramina to various 

locations described in the methodology were 

calculated (Table 1 and 2). 
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Table 1: Mean distance to the mandibular foramen from different anatomical locations (Right 

side) among gender 

 

 

 

 

 

 

 

 

 

 

Table 2: Mean distance to the mandibular foramen from different anatomical locations (Left 

side) among gender 

 

 

 

 

 

 

 

 

 

 

 

 

Different anatomical loci from 

the mandibular foramen 

Right side mean ± sd (mm) P value 

 Male  Female  

Anterior border of the ramus 17.69±2.46                     16.54±2.39                        P=0.305 

Posterior border of the ramus 13.51±1.08                       11.88±2.47                        P=0.062 

Mandibular notch 22.69±3.85         21.69±0.80           P=0.457 

The base of the mandible 27.68±2.75 26.99±1.37                P=0.502 

The third molar 27.74±4.56            28.34±3.69            P=0.754 

Apex of retromolar trigone 14.99±2.13                     14.47±1.73                      P=0.567 

Mandibular condyle 41.66±2.88 41.85±2.16    P=0.871 

The angle of the mandible  24.48±2.72   19.92±3.13    P=0.003 

Different loci from the 

mandibular foramen 

Left side mean± sd (mm) P Value 

 Male  

 

Female 

Anterior border of the ramus 17.96±1.52                        16.38±2.28                        P=0.078 

Posterior border of the ramus 13.83±1.03                         12.56±1.42                         P=0.034 

Mandibular notch 22.53±4.25          20.58±1.93            P=0.221 

The base of the mandible 27.60±3.15               27.21±1.48                P=0.734 

The third molar  27.61±4.86           27.83±3.42           P=0.911 

Apex of retromolar trigone 14.53±2.66 14.15±1.53                    P=0.704 

Mandibular condyle 41.05±2.71    40.56±2.13   P=0.663 

The angle of the mandible  24.50±3.31 20.24±1.73   P=0.003 
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The mean values of the measurements of male 

and female mandibles were compared using 

the independent sample t-test. The 

measurements of the right and left sides of 

males and females were compared separately 

using the paired samples t-test. 

There were differences in the mean 

measurements between the male and female 

mandibles. Male values were higher than 

female values for the mean distance from the 

anterior border of the ramus, the posterior 

border of the ramus, the mandibular notch, the 

base of the mandible, the apex of the 

retromolar trigone, and the angle of the 

mandible to the mandibular foramen on both 

sides. The mean distances from the mandibular 

condyles on both sides and from the third 

molar on the left side to the mandibular 

foramen were greater in females than in males.  

There was a significant difference (p<0.05) 

between male and female mandibles in mean 

distances from the posterior border of the 

mandibular ramus on the left side, and from the 

angle of the mandible bilaterally.  

There was no statistically significant 

difference between any of the measurements of 

the right and left sides of the male mandibles. 

However, there was a statistically significant 

difference (P<0.05) between the distance from 

the mandibular notch and the mandibular 

condyle on the right and left sides of the female 

mandibles. 

 

 

 

Discussion 

Knowledge on the precise location of the 

mandibular foramen is important for various 

mandibular surgeries, including dental 

surgeries and general surgeries to the area such 

as vertical ramus osteotomy, inverted L 

osteotomy, and esthetic surgeries for 

dentofacial deformities. These procedures 

pose a higher risk to the inferior alveolar nerve. 

Additionally, the knowledge of the mandibular 

foramen location can assist in accurately 

performing a sagittal split of the mandibular 

ramus (20). 

The present study examined the 

morphometrical characteristics of Sri Lankan 

male and female mandibles, specifically 

focusing on the distance of the mandibular 

foramen from various anatomical locations 

highlighted in Figure 1. In terms of the 

comparison between male and female 

mandibles, it was observed that male distance 

values were generally higher than female 

values for most measurements.  

The results of this study were compared with 

the values obtained in number of previous 

studies form different populations to locate the 

mandibular foramen. A Turkish study by Oguz 

and Bozkir showed comparatively high 

distance to the posterior border of the ramus 

(14.09 mm on the right, and 14.37 mm on the 

left), comparatively low distance to the angle 

of the mandible (16.9 mm on the right and 

16.78 mm on the left low), and approximately 

similar distance to the mandibular notch (22.37 

mm on the right and 22.17 mm on the left) 

(21). 
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In contrast a Brazilian study by Ennes and 

Medeiros showed comparatively low distance 

to anterior border of the ramus (13.9mm in 

right side 14.3mm in left side), to the angle of 

the mandible angle of the mandible (13.18mm 

in right side and 13.1mm in left side) and to the 

posterior border of the ramus 10.6 mm in right 

side and   11.1 mm in left side (22). 

In contrast to our results where there was 

statistically significant difference (P<0.05) 

between the distance from the mandibular 

notch and the mandibular condyle on the right 

and left sides of the female mandibles a 

Brazilian study by Prado et al. showed non 

statistically significant difference in left and 

right-side distance to   mandibular notch and 

the mandibular condyle on the right and left 

sides. However, some of their findings were 

compatible with our results where the distance 

to anterior and posterior borders of the ramus 

showed no statistically significant difference 

(23). 

In this study the mean distances from the 

anterior border of the ramus, posterior border 

of the ramus, mandibular notch, base of the 

mandible, apex of the retromolar trigone, and 

angle of the mandible to the mandibular 

foramen were all higher in male mandibles. On 

the other hand, the mean distances from the 

mandibular condyles on both sides and the 

third molar on the left side to the mandibular 

foramen were greater in female mandibles. 

These findings are compatible with two recent 

studies done on Turkish and Jordan 

populations (24,25). 

To further investigate the differences between 

male and female mandibles, the mean values 

of the distance measurements were compared 

using the independent sample t-test. This 

analysis revealed a significant difference 

(p<0.05) between male and female mandibles 

in the mean distances from the posterior border 

of the mandibular ramus on the left side and 

from the angle of the mandible bilaterally. 

Furthermore, the measurements of the right 

and left sides of male and female mandibles 

were compared separately using the paired 

samples t-test. The results indicated no 

statistically significant difference between any 

of the measurements of the right and left sides 

of male mandibles. However, for female 

mandibles, there was a statistically significant 

difference (P<0.05) between the distance from 

the mandibular notch and the mandibular 

condyle on the right and left sides. 

According to research by Kilarkaje et al., the 

mandibular foramen exhibits bilateral 

symmetry in dry mandibles at all ages.  But we 

could not observe bilateral symmetry of 

mandibular foramen from different mandibular 

ramus landmarks in females (26). The 

presence of accessory mandibular foramina 

(AMF) is an anatomical variation that can have 

implications for dental and surgical 

procedures. In this study, we observed a single 

left-sided accessory mandibular foramen, 

representing 2.5% of the studied population. A 

comparison of our findings with those reported 

in similar studies from diverse geographical 

regions, such as Brazil, Iran, and India, reveals 

notable variations in the prevalence and 

laterality of AMFs. The Brazilian study 

reported relatively higher frequencies of 

AMFs, with 27.93% and 43.24% of mandibles 

Location of mandibular foramen. Chandimal et al., 
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presenting at least one mandibular accessory 

foramina (27). 

On the other hand, the Iranian study reported a 

high frequency of AMFs, with a mean 

frequency of 88% in males and 80% in females 

(28). In contrast, the Indian study reported a 

prevalence of 12% on the right side and 4% on 

the left side of the mandible, showing a lower 

frequency of AMFs in the Indian population 

compared to the other studies mentioned (29). 

In conclusion, the variations in the different 

morphometric distances to the mandibular 

foramen and the prevalence of AMFs and 

across different populations highlights the 

significance of considering population-

specific anatomical variations in clinical 

practice. This study on Sri Lankan mandibles 

has provided valuable insights into the 

morphological characteristics and distances of 

the mandibular foramen from different 

anatomical landmarks. The results have shown 

significant differences between male and 

female mandibles, with male values generally 

being higher for most measurements. Overall, 

this knowledge can aid in the accurate 

performance of mandibular surgeries, 

ultimately improving patient outcomes.
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