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Abstract 

Aim and Objective: The purpose of the present study was to radiographically determine the position and size of the mental foramen, its distance from adjacent 

teeth and mandibular borders, the angulation of the mental canal, by using CBCT.   

Material and Methods: 137 CBCT scans (78 females and 59 males) were evaluated that meet the inclusion criteria. The DICOM data was analyzed in CS3D 

software. X-slice (sagittal view): position of the MF related to long axis of adjacent teeth, height of MF (craniocaudal distance), length of MF (mesiodistal 

distance), shortest distance from MF to adjacent root. Y-slice (coronal view): course of the mental canal (MeC) in the vertical plane, angulation of MeC to 

buccal bone surface, distance from superior margin of MF to alveolar bone crest, distance from inferior margin of MF to lower border of mandible. Descriptive 

statistics like frequency (n) & percentage (%) of categorical data, mean & Standard deviation of numerical data in each group/subgroup was depicted. 

Result: Mental foramen in most subjects was present mesial to the second premolar (61.3%). The anterior loop was present in 35.8%. There was a non-

significant difference in the horizontal and vertical length of MF among various age groups. Angulation of MF increased with age; however, the difference in 

the angulation among various age groups was non-significant. The difference among various age groups was non-significant. There was a non-significant 

difference in the position of mental foramen according to the second premolar among various age groups. 

Conclusion: Application of CBCT analysis empowered a detailed determination of the size, position and shape of the mental foramen in relation to the adjacent 

anatomical structures on a representative group of Navi Mumbai patients. The results obtained may contribute to guidelines for dental procedures including 

dental surgery, anesthesia and most importantly for implantology in the second premolar region with regards to the location of mental foramen according to 

the sex and age of patients. 
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1. Introduction 

The mental foramen (MF) is an important landmark at the 

outer surface of the mandible in the area below the premolars. 

The clinician must be aware of the position when considering 

regional anesthesia, incisions, flap elevation, and osteotomy 

in the vicinity of the MF.1 The mental foramen is an important 

landmark when considering placing implants in the foramen 

region of the mandibular arch. Differences in its location, the 

number of foramens, and the possibility that an anterior loop 

of the mental nerve may be present mesial to the mental 

foramen need to be considered prior to preparing an 

osteotomy in this region.1,2 

Mental nerve represents one of the terminal branches of 

the mandibular nerve and divides into three branches 

supplying the lower lip, cheeks, chin, and the vestibular 

gingival of mandibular incisors.2,3 Anatomy of the 

mandibular nerve is well established, some anatomic 

variations have been reported which must be taken into 

consideration to avoid clinical complications. One of these 
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variations is the accessory mental nerve, which passes 

through small foramina in the area surrounding the MF 

known as accessory mental foramina (AMF).4,5 

The accessory mental nerve is a relevant anatomic 

structure in dental practice with particular importance for the 

placement of dental implants. The incidence of permanent 

sensory disturbance to the lower lip after dental implant 

surgery in the MF area is reported to range from 7 to 10%.5 

Sensation disturbance and severe pain may result if accessory 

mental nerve or mental nerve is entirely or partially damaged, 

and may lead to complications with significant impact on 

patients’ quality of life.5,6 

An issue of large debate in implant dentistry remains the 

so-called anterior loop (AL), an extension of the mandibular 

canal mesial to the MF and curving backward before exiting 

the MF. Prevalence and mesial extension of the AL appear to 

be highly dependent on the study method.7 With regard to the 

location of the MF, there is considerable anatomic variation 

in the vertical and sagittal planes. Ethnic differences of MF 

location have been reported by many authors.7,8  

The objective of the present study is to radiographically 

determine the position and size of the mental foramen, its 

distance from adjacent teeth and mandibular borders, the 

angulation of the mental canal, the mesial extension of the 

AL by using CBCT. 

2. Materials and Methods 

The retrospective analysis was based on 137 mandibular 

scans performed in CBCT center during the time period from 

January 2023 to January 2024. This retrospective 

observational study was done abiding to the STROBE 

guidelines (Strengthening the Reporting of Observational 

Studies in Epidemiology) after the ethical approval from the 

IEC (Institutional Ethics Committee) of Dental College. 

CBCT scanned data from the database of 2 centers located in 

Navi Mumbai was taken from January 2023 to January 2024. 

The scans were included according to the inclusion and 

exclusion criteria. The scans used in the present study were 

selected from the CBCT database and were not taken 

specifically for the study. The CBCT scans were captured 

using the Carestream CS9600 system. All images were taken 

according to the standard protocol. The exposure parameter 

(120 Kvp, 3- 7mA, 20 sec). For each CBCT scan, the DICOM 

(Digital Imaging and Communications in Medicine). The 

field of view (FOV) was standard, capturing the entire 

mandible and the inferior part of the maxilla. DICOM files 

were processed using an implant planning software (Care 

Stream 3D imaging software). The measurements were 

obtained on the transverse sections of the selected teeth with 

the use of Care Stream 3D imaging software. The distance 

between the obtained transversal sections was 1.0mm. The 

CBCT scans were evaluated by measuring the following 

parameters. 

X-slice (sagittal view): position of the Mental Foramen (MF) 

related to long axis of adjacent teeth, height of MF 

(craniocaudal distance), length of MF (mesiodistal distance) 

(Figure 1), shortest distance from MF to adjacent root 

(Figure 2). It will be classified according to: Tebo and 

Telford classification for location of mental foramen (Figure 

3), Horizontal location of the MF was classified into 6 

groups: (1) MF is between the canine and first premolar, (2) 

MF is at the level of the first premolar, (3) MF is between the 

first and second premolars, (4) MF is at the level of the 

second premolar, (5) MF is between the second premolar and 

the first molar, (6) MF is at the level of the first molar. 

Vertical relationships between MF and root apices of the 

lower premolars were classified into three types. (1) MF was 

located inferior to the level of the apex, (2) MF was located 

at the level of the apex, (3) MF was located superior to the 

level of apex. As given by Fishel et al (Figure 4), 2) Y-slice 

(coronal view): course of the mental canal (MeC) in the 

vertical plane, angulation of MeC to buccal bone surface, 

distance from superior margin of MF to alveolar bone crest, 

distance from inferior margin of MF to lower border of 

mandible (Figure 5). 

 

Figure 1: Height of MF (craniocaudal distance), length of 

MF (mesiodistal distance) 

 

Figure 2: Shortest distance from MF to adjacent root 
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Figure 3: Tebo and Telford classification9 

 

Figure 4: Fishel et al. Classification10 

 

Figure 5: Angulation of the mental foramen and distance 

from superior margin of MF to alveolar bone crest, distance 

from inferior margin of MF to lower border of mandible 

Anterior loop of the mental nerve will be evaluated for 

its presence and course and will be classified according to: 

Solar et al, Type I - the AL is not noticeable, and the anatomy 

is Y-shaped, and no loop is found, Type II - the AL is absent, 

and the anatomy is T-shaped, Type III - the AL is noticeable, 

and the anatomy is Y-shaped (Figure 6). The data was 

collected by a single primary examiner. The radio-graphic 

measurements was be done by the same primary examiner. 

Data collected will be compiled on to a MS Office excel 

worksheet & will be subjected to statistical analysis using an 

appropriate package like SPSS software. Descriptive 

statistics like frequency (n) & percentage (%) of categorical 

data, mean & Standard deviation of numerical data in each 

group/subgroup will be depicted. Frequency (n) & percentage 

(%) of various categories in each group/subgroup will be 

compared using Chi square test, Fisher exact test, Mann 

Whitney test, One-way ANOVA test and Kruskal Wallis test. 

 

Figure 6: Classification for anterior loop of mental nerve11 

3. Results 

In the study period, total 782 CBCT scans were taken of the 

mandible. Of which, 137 were selected for the study (78 

females and 59 males). The distribution of the patients was 

as follows: <20 years – 18 patients, 20-45 years – 101 

patients, 45-60 years – 14 patients, >60 years – 4 patients. 

Table 1 presents the descriptive details of the dimensions of 

mental foramen. Mental foramen's average horizontal and 

vertical lengths were 2.95mm and 2.84mm, respectively. The 

average angulation was 42.39°. The distance of the foramen 

from the superior and inferior margins of the mandible were 

11.34mm and 12.20mm respectively. The distance of the 

foramen from 2nd premolar was 4mm. 

Mental foramen in most subjects was present mesial to 

the 2nd premolar (61.3%). The anterior loop was present in 

35.8% of subjects of which type 2 (According to 
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classification given by Solar et al 1994) was most common 

(65.3%). Position 3 was most common for both horizontal 

and vertical locations (According to Tebo and Telford’s 

classification). Table 2 presents the descriptive details of the 

position of mental foramen. Mental foramen in most subjects 

was present mesial to the 2nd premolar (61.3%). The anterior 

loop was present in 35.8% of subjects of which type 2 was 

most common (65.3%). Position 3 was most common for 

both horizontal and vertical locations. 

There was a non-significant difference in the position of 

mental foramen according to the 2nd premolar among various 

age groups. Also, there was a non-significant difference in 

the type of anterior loop among various age groups. For 

horizontal location, the position 3 was most common among 

<20, 20-45 & >60 age groups and position 5 was most 

common among 45-60 age group. For vertical location, the 

position 3 was most common among all the age groups. 

Table 3 compares the dimensions of mental foramen 

according to different age groups. There was a non-

significant difference in the horizontal and vertical length of 

MF among various age groups. Angulation of MF increased 

with age; however, the difference in the angulation among 

various age groups was non-significant. Similarly, the 

distance of MF from the superior and inferior margins of the 

mandible increased with age; however, the difference among 

various age groups was non-significant. Distance from 2nd 

premolar was greatest among the subjects with age greater 

than 60 years.  

Kruskal Wallis test and One-way ANOVA test was used 

for statistical analysis. There was a non-significant difference 

in the position of mental foramen according to the 2nd 

premolar among males and females. Also, there was a non-

significant difference in the type of anterior loop among 

males and females. For horizontal & vertical locations, the 

position 3 was most common among males and females. 

Table 4 compares the position of mental foramen according 

to different age groups. There was a non-significant 

difference in the position of mental foramen according to the 

2nd premolar among various age groups. Also, there was a 

non-significant difference in the type of anterior loop among 

various age groups. For horizontal location, the position 3 

was most common among <20, 20-45 & >60 age groups and 

position 5 was most common among 45-60 age group. For 

vertical location, the position 3 was most common among all 

the age groups, Chi-square test was used. 

Mental foramen's average horizontal and vertical lengths 

were 2.95mm (range 1.60mm – 6.20mm) and 2.84mm (range 

1.40mm – 5.70mm), respectively. The average angulation 

was 42.390(range 23° – 67o). The average distance of the 

foramen from the superior and inferior margins of the 

mandible were 11.34mm (range 6.40mm – 15.60mm) and 

12.20mm (range 8.30mm – 16.30mm) respectively. The 

average distance of the foramen from 2nd premolar was 4mm 

(range 0mm – 9.40mm). There was a non-significant 

difference in the horizontal and vertical length of MF among 

various age groups. Angulation of MF increased with age; 

however, the difference in the angulation among various age 

groups was non-significant. Similarly, the distance of MF 

from the superior and inferior margins of the mandible 

increased with age; however, the difference among various 

age groups was non-significant. Distance from 2nd premolar 

was greatest among the subjects with age greater than 60 

years. There was a non-significant difference in the 

horizontal and vertical length of MF among male and female 

subjects. Table 5 compares the dimensions of mental 

foramen according to gender. There was a non-significant 

difference in the horizontal and vertical length of MF among 

male and female subjects. Angulation was lesser among 

males; however, the difference in the angulation between 

males and females was non-significant.  

The difference in the distance from superior and inferior 

margins among males and females was non-significant. 

Distance from 2nd premolar also did not differ significantly 

among males and females, Mann Whitney test and One-way 

ANOVA test were used. Angulation was lesser among males; 

however, the difference in the angulation between males and 

females was non-significant. Table 6 compares the position 

of mental foramen according to gender. There was a non-

significant difference in the position of mental foramen 

according to the 2nd premolar among males and females. 

Also, there was a non-significant difference in the type of 

anterior loop among males and females. For horizontal & 

vertical locations, the position 3 was most common among 

males and females.  

The difference in the distance from superior and inferior 

margins among males and females was non-significant.  

Table 1: Descriptive details of dimensions of mental foramen 

Variable Mean ± SD Median (IQR) Min - Max 

Horizontal length 2.95 ± 0.91 2.70 (0.90) 1.60 – 6.20 

Vertical length 2.84 ± 0.86 2.70 (1.0) 1.40 – 5.70 

Angulation 42.39 ± 8.94 42.00 (12) 23 – 67 

Distance from Superior margin 11.34 ± 1.96 11.30 (2.5) 6.40 – 15.60 

Distance from Inferior margin 12.20 ± 1.82 12.10 (2.80) 8.30 – 16.30 

Distance from the second premolar 4.00 ± 2.27 3.90 (3.10) 0 – 9.40 
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Table 2: Descriptive details of the position of mental foramen 

Variable Category n % 

Position Below 2nd PM 32 23.4 

Distal to 2nd PM 21 15.3 

Mesial to 2nd PM 84 61.3 

Anterior loop (present/absent) Absent 88 64.2 

Present 49 35.8 

Anterior loop type Type 2 32 65.3 

Type 3 17 34.7 

Horizontal location Position 2 4 2.9 

Position 3 69 50.4 

Position 4 32 23.4 

Position 5 32 23.4 

Vertical location Position 1 2 1.5 

Position 2 24 17.5 

Position 3 111 81 

PM: Premolar 

Table 3: Comparison of dimensions of mental foramen according to different age groups 

Variable <20 (n=18) 20-45 (n=101) 45-60 (n=14) >60 (n=4) p-value 

Mean SD Mean SD Mean SD Mean SD 

Horizontal Length 3.23 0.73 2.91 0.92 2.76 0.76 3.65 1.71 0.106# 

Vertical Length 2.79 0.75 2.84 0.91 2.95 0.73 2.85 0.58 0.840# 

Angulation 39.56 7.64 42.58 9.49 44.07 6.83 44.25 4.19 0.362# 

Distance from Superior margin 10.86 1.97 11.36 2.05 11.75 1.24 11.78 2.03 0.596¥ 

Distance from Inferior margin 12.08 1.35 12.21 1.92 12.27 1.86 12.13 1.20 0.991¥ 

Distance from 2nd premolar 4.51 2.10 3.76 2.20 4.26 2.59 6.78 2.17 0.072# 
#Kruskal Wallis test; ¥ One-way ANOVA test 

Table 4: Comparison of position of mental foramen according to different age groups 

Category   <20 20-45 46-60 >60 p-value 

Position 

Below n 4 26 2 0 0.339 

% 22.20% 25.70% 14.30% 0.00% 

Distal n 1 15 3 2 

% 5.60% 14.90% 21.40% 50.00% 

Mesial n 13 60 9 2 

% 72.20% 59.40% 64.30% 50.00% 

Anterior loop 

Type 2 n 0 25 6 1 0.428 

% 0.00% 64.10% 75.00% 100.00% 

Type 3 n 1 14 2 0 

% 100.00% 35.90% 25.00% 0.00% 

Horizontal location 

Position 2 n 1 1 1 1 0.132 

% 5.60% 1.00% 7.10% 25.00% 

Position 3 n 11 52 4 2 

% 61.10% 51.50% 28.60% 50.00% 

Position 4 n 3 24 4 1 

% 16.70% 23.80% 28.60% 25.00% 

Position 5 n 3 24 5 0 

% 16.70% 23.80% 35.70% 0.00% 
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Table 4 Continued…. 

Vertical location 

Position 1 n 0 2 0 0 0.798 

% 0.00% 2.00% 0.00% 0.00% 

Position 2 n 4 19 1 0 

% 22.20% 18.80% 7.10% 0.00% 

Position 3 n 14 80 13 4 

% 77.80% 79.20% 92.90% 100.00% 

 

Table 5: Comparison of dimensions of mental foramen according to gender 

Variable Male (n=59) Female (n=78) p-value 

Mean SD Mean SD 

Horizontal Length 3.09 1.01 2.86 0.82 0.336# 

Vertical Length 2.98 0.97 2.74 0.75 0.301# 

Angulation 41.41 9.16 43.13 8.75 0.192# 

Distance from Superior margin 11.51 2.24 11.22 1.73 0.391¥ 

Distance from Inferior margin 12.38 1.94 12.06 1.72 0.314¥ 

Distance from 2nd premolar 4.07 2.31 3.94 2.25 0.553# 

 

Table 6: Comparison of position of mental foramen according to gender 

Category   Male Female p-value 

Position 

Below n 15 17 0.341# 

% 25.40% 21.80% 

Distal n 6 15 

% 10.20% 19.20% 

Mesial n 38 46 

% 64.40% 59.00% 

Anterior loop 

Type 2 n 15 17 0.135¥ 

% 78.90% 56.70% 

Type 3 n 4 13 

% 21.10% 43.30% 

Horizontal location 

Position 2 n 1 3 0.515# 

% 1.70% 3.80% 

Position 3 n 29 40 

% 49.20% 51.30% 

Position 4 n 12 20 

% 20.30% 25.60% 

Position 5 n 17 15 

% 28.80% 19.20% 

Vertical location 

Position 1 n 2 0 0.229# 

% 3.40% 0.00% 

Position 2 n 9 15 

% 15.30% 19.20% 

Position 3 n 48 63 

% 81.40% 80.80% 
#chi-square test; ¥ Fisher exact test 



92 Jaiswar et al. / IP International Journal of Maxillofacial Imaging 2025;11(3):86–93 

4. Discussion 

The study has determined the mental foramens size and 

location, the distance between the mental foramen and the 

adjacent anatomical landmarks using CBCT in the population 

based in Navi Mumbai metropolitan region. Previous studies 

about mental formen were performed by using cadavers, 

recently CBCT imaging has gained popularity in the dental 

field due to its enhanced image quality. Radiographic 

measurements of the mental foramen is important in many 

dental procedures.8-13 

Position of the mental foramen, in the current study, the 

mental foramen was located mesial to the second premolar 

root in between the two premolars (61.3%) next highest was 

below the root apex of the second premolar (23.4%). These 

findings are similar to many studies that are been published 

on mental foramen.16,19,23,26-29 No differences were seen 

between males and females. Distance between mental 

foramen and 2nd premolar root apex, from an immediate 

implant surgical point of view, the distance between the 

mental foramen and the root apex is very important to avoid 

injury to the nerve bundle and to obtain primary stability of 

the implant.5,12,17,19 Primary stability in immediate implant 

cases in the mandibular premolar region is gained from the 

apical bone below the root apex.4,6,13,15-17 In the current study, 

the mean distance of the mental foramen from the root apex 

of the second premolar was 4.00 ± 2.27 mm with a range of 

0 – 9.40 mm. According to different age groups in the study, 

<20 years, 20-45 years, 45-60 years, >60 the mean distance 

was 4.51mm, 3.76mm, 4.6mm and 6.78mm respectively (p-

value = 0.072#). Gender vise the distance was greater in males 

4.07±2.31mm compared to females 3.94±2.95mm. A CBCT 

scan is always recommended for precise presurgical implant 

planning.15,8,17,19 

Size of mental foramen, the mean horizontal 

measurement of the mental foramen was 2.95 ± 0.91mm with 

a range of 1.60 – 6.20mm, the mean vertical measurement of 

the mental foramen was 2.84 ± 0.86mm with a range of 1.40 

– 5.70mm. Distance from mental foramen to the alveolar 

crest is a constantly changing value due to crestal bone loss 

and alveolar bone resorption. The mean distance from mental 

foramen to the alveolar crest was 11.78mm (range, 6.40 – 

15.60mm). There was no significant difference between the 

distances in males and females. On the other aspect, distance 

from the mean distance from mental foramen to the inferior 

border of the mandible was 12.20 ± 1.82mm (range, 8.30 – 

16.30mm) this distance was greater than the superior margin. 

In the present study, angulation of the long axis of the 

emerging mental foramen canal was less then 90°. The mean 

angulation was 42.39 ± 8.94° with a range of 23 – 67°. 

Anterior loop was present in 35.8% of the cases. In this 

65.3% had a type 2 anterior loop. The presence of anterior 

loop has a low frequency in the Navi Mumbai based 

population. 

5. Conclusion 

For the first time in Navi Mumbai population CBCT imaging 

is used to accurately determine the location and shape of the 

mental foramen in relation to the adjacent anatomical 

landmarks. The proximity of the mental foramen should be 

considered during implant surgical procedures in the 

mandibular posterior region. The results that are obtained 

from this study may contribute in forming guidelines for 

implant surgery and dental surgeries in the mandibular 

posterior region.  
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