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Abstract 

The medial surface of the ramus of the mandible nearly close to the center presents a mandibular foramen which leads into a 

canal in the body of the mandible. Inferior alveolar vessels and nerve branch of posterior trunk of mandibular nerve passes 

through this foramen. This foramen leads downwards and forwards within the body of the mandible into a mandibular canal. 

Inferior alveolar nerve block is a common procedure in surgery for dental operations and operations of the mandible like 

mandibular implant treatment and osteotomies and teeth extraction. Aim of our study is to find exact location of the 

mandibular foramen from 30 dry human mandible, on both right and left side i.e. total 60 measurements were taken. The 

present study also aims to find the incidence of accessory mandible foramen its location and distance from mandibular 

foramen which maybe the cause of failure of anesthetic techniques and also complications. Angle of the mandible was 

measured with the help of Goniometer. This study will add to data and provide information about source of morphometric 

parameters of mandible. 
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Introduction 

Mandibular foramen which is situated close to the center of the medial surface of the ramus of the mandible 

forms a canal in the body of the mandible through which passes inferior alveolar vessels and nerves which are 

very vital in the anesthetic procedure in dental surgery. [1,2,3] The position of the mandibular foramen varies in 

different ethnic groups and variations from cranio facial growth [4]. A knowledge of the position from different 

anatomical parameters is essential for maxilofacial, dental surgeons, oncologist and radiologists. The incidence 

of accessory mandibular foramen was also noted which accounted for many failures in anesthetic techniques of 

dental surgeons and the failure rates were as high as 10-39% [5,6] . 

Aims and objectives 

To study the variation of position of mandibular foramen of dry adult human mandible and incidence of 

accessory mandibular foramen. To measure the width of the ramus of mandible and locate the position of 

mandibular foramen from different anatomical landmarks. 

Materials and methods 

The present study was conducted in North Bengal Medical College and hospital in Anatomy Department, 

Shushrutnagar, Darjeeling. 30 dry human mandibles of unknown age and sex were collected. Both right and left 

side of each mandible was studied i.e. total 60 sides. Damaged bones were excluded from the study and those 

bones that were intact, had socket for 3rd molar tooth were collected.  
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Data was collected with the aid of 

1. Sliding Vernier caliper 

2. Magnifying glass 

3. Probe 

4. Goniometer 

With the help of probe and with the aid of magnifying glass accessory mandibular foramen was observed. 

Accessory mandibular foramen were those other than mental, accessory mental foramen, lingual or retromolar 

foramen[7]. Accessory mandibular foramen were identified as probe did not pass through the mandibular canal. 

Measurements of the following parameters were taken. 

1. MF-AB 

2. MF-PB 

3. MF-MN 

4. MF-MB 

5. Angle of mandible (Gonion) 

6. AB-PB 

7. MF-AG 

MF-AB : Was measured which was the distance from nearest anterior border (external oblique line) of 

mandibular ramus to the midpoint of anterior margin of mandibular foramen. 

MF-PB : Was measured from the midpoint of posterior point of the mandibular ramus to the nearest point on 

posterior border of mandibular ramus. 

MF-MN: It was measured from the lowest limit of mandibular notch to upper limit of mandibular foramen. 

MF-AG: The distance of inferior limit of mandibular foramen to the farthest point of the angle of mandible. 

MF-MB : Was measured from upper border of mandibular foramen to the nearest lower border of base of 

mandible. 

Gonion : The angle of the mandible was measured with the help of goniometer. Data was collected in a 

tabulated sheet and statistically analyzed. 
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Observation and results 

Table 1 

Measurements in millimeter from the mandibular foramen to the various landmarks of the mandible 

Measurements Side Range Mean SD 

MF-AB Rt 
9 15.86667 2.459792 

Lt 
10 16.56667 2.528231 

MF-PB Rt 
6 11.4 1.499425 

Lt 
5 11.4 1.452703 

MF-MB Rt 
11 23 2.665229 

Lt 
10 23.3 2.972866 

MF-MN Rt 
11 24.06667 2.790789 

Lt 
15 23.73333 3.300296 

AB-PB Rt 
11 29.96667 2.953471 

Lt 
11 30.33333 3.009563 

Gonion Rt 
33 121.4333 6.279047 

Lt 
32 123.9667 6.930608 

MF-AG Rt 
15 20.8 3.02176 

Lt 
13 20.56667 3.28721 

 

 

Table 2 

Width of the ramus of mandible in mm 

Side Number Range Mean SD 

Right 30 
11 29.96667 2.953471 

Left 30 
11 30.33333 3.009563 
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Table 3 

Incidence of accessory mandibular foramen 

 Right Left Number % 

Single unilateral accessory foramen 0 6 6 20% 

Bilateral single foramen   20 66.667% 

Double accessory mandibular foramen 1  1 3.333% 

Absent accessory foramen   3 10% 

 

Table 4 

Width of mandibular foramen in mm 

Number Right Side (mm) Left Side (mm) 

1 2 2 

2 4 2 

3 3 3 

4 2 2 

5 2 3 

6 3 2 

7 4 4 

8 2 2 

9 3 2 

10 3 2 

11 2 2 

12 3 2 

13 2 3 

14 3 2 

15 3 2 

16 2 2 

17 3 2 

18 2 3 

19 3 2 

20 2 3 

21 3 2 

22 2 2 

23 3 2 

24 3 2 

25 4 2 

26 2 2 

27 3 3 

28 3 4 
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29 3 2 

30 2 3 

 

Discussion 

The position of the mandibular foramen differs in different ethnic groups[8]. It is of great importance in dental 

procedures and the incidence of accessory mandibular foramen is also important because it accounts for a 

number of failures rates in anesthetic procedure in dental surgery. So a knowledge and data of the variability is 

important for dental surgeons, radiologist and oncologist. 

In our present study with 30 dry human mandible the mandible foramen was situated at a mean 

distance of 15.86 mm and 16.56 mm from anterior border of right and left side, and a mean distance of 11.4 mm 

and 11.4 mm from posterior border. The mean distance from mandibular base was 23 mm and 23.3 mm. In right 

and left side and from the mandibular notch 24.06 mm and 23.73 mm in right and left side. Our study showed 

90% accessory mandibular foramen which was about 95% as stated by V.Janaki[9]. The accessory mandibular 

foramen were identified as a probe did not pass through the foramen. 20% of samples showed single unilateral 

accessory foramen, 66.667% showed single bilateral and 3.333% showed double accessory foramen. Accessory 

foramen was absent in 10%. The embryological basis of the development of accessory mandibular foramen is 

stated that initially there are 3 inferior alveolar nerves which supplies the 3 groups of mandibular teeth. Later 

there is fusion of the nerves and a single inferior alveolar nerve is formed. The failure of fusion of these 3 nerves 

lead to formation of accessory mandibular canals[8]. Accessory mandibular foramen may have only blood 

vessels and devoid of sensory component which hampers the nerve block and accounts for the anesthetic failure. 

The average angle of gonion in our study is 122.7°Where as it is 125.6° as stated by Jussura et al and 

117.47° as stated by R. Shalini et al. It is stated by Jussarapexioto et al that Go angle is related to AP width of 

mandibular ramus and to the distance between MF and MB in an inversely proportional relation. Individuals 

with wider Go angle requires inferior alveolar nerve block with a puncture lower than the conventional one and 

with a smaller Go angle with a block and puncture higher than the routine one. 

Conclusion 

The present study will add to data regarding the position of mandibular foramen from different morphometric 

parameters and incidence of accessory mandibular foramen. A knowledge of it is essential for dental surgeons, 

radiologist and oncologist[10,11,12] 
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