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ABSTRACT 
 

Objective: The mental foramen is an important landmark to facilitate surgical, local anesthetic, and other 
invasive procedures. Knowledge of its position is central to perform block anesthesia of the mental nerve or to 
avoid nerve damage during surgical procedures in the premolar area of the mandible. The present radiographic 
study aimed to evaluating the location and dimension of the mental foramen and measuring distances to 
neighboring structures by using cone-beam computed tomography. Methods: Sagittal, axial, and coronal CBCT 
images of 50 patients (25 bilateral) were retrospectively screened to determine the location of the mental 
foramen with respect to adjacent teeth and to take linear measurements of the size of the mental foramen and its 
distances to the upper and lower borders of the mandible. In addition, the course and angulation of the mental 
canal exiting the mental foramen were assessed.  Results: The majority of mental foramen (66%) were located   
apically between the 2 premolars, and another 34% of the mental foramen were positioned below the second 
premolar. On average, the mental foramen was localized 5.0 mm from the closest root of the adjacent tooth 
(range, 0.3–9.8 mm). The mean size of the mental foramen showed a height of 3.0 mm and a length of 3.2 mm; 
however, individual cases showed large differences in height (1.8–5.1 mm) and in length (1.8–5.5 mm). All 
mental canals exiting the mental foramen demonstrated an upward course in the coronal plane, with 70.1% of 
the mental canal presenting an anterior loop (AL) in the axial view. The mean extension of AL in cases with an 
AL was 2.3 mm. Conclusions:  The current study is consistent with previous x-rays studies to evaluate the 
diameter and site of the mental foramen and distances between the mental foramen and adjacent anatomic 
structures. The assessed bilateral cases showed a high intra individual concordance for certain features when 
comparing right and left sides 
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Introduction 
 

The dentist must be aware of the position of the mental foramen when considering regional anesthesia, 
incisions, flap elevation, and osteotomy in the vicinity of the MF. The mental foramen (MF) is an important 
landmark at the outer surface of the mandible in the area below the premolars(Greenstein and  Tarnow,2006). 

During surgical procedures, like the insertion of dental implants, endodontic surgery, surgical removal of 
roots or teeth, cyst, tumor or orthognathic surgery, and fixation of bone fractures, the clinician must avoid 
damage to the neurovascular bundle emerging from the MF(Bartling et al., 2011). 

The safety distance of 2 mm has been recommended between an implant and the margin of the MF. Yet, 
studies evaluating altered sensation of the mental nerve have reported temporary and permanent sensitivity 
changes of perioral soft tissues after mandibular implant placement (Kalk, (1997). 

The extension of the mandibular canal mesial to the MF is called anterior loop (AL), and curving 
backward before exiting the MF. Prevalence and mesial extension of the AL appear to be highly dependent on 
the study method, and panoramic radiographs seem to overestimate the extension of the AL. However, a recent 
study comparing anatomic dissection of the AL and cone-beam computed tomography (CBCT) scans of cadaver 
specimens has demonstrated good concordance of measurements, and the authors concluded that CBCT is 
sufficiently reliable to determine the extension of the loop (Walton, 2000; Noguchi et al., 2009 and Cutright et 
al., 2003). 

In the fact there is considerable anatomic variation in the vertical and sagittal planes. Whereas the 
majority of (cadaver) studies have located the MF below the second premolar, positions may range from below 
the canine to below the first molar(Hershkowith and  Kaffe,1976; Yosue and Brooks,1989 and Yosue and  
Brooks,1989) .  
After tooth extractions with subsequent ridge resorption, the MF may become located close to the crest, and the 
mental nerve will beparticularly prone to injury during surgical procedures (Phillips et al., 1990 and  Phillips et 
al., 1992).  
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Previous ‘‘anatomic’’ studies concerning the MF were mainly performed by using cadavers, with or 

without dissection. Recently, CBCT technology has gained increasing popularity in the dental community 
because of the outstanding image quality, with the possibility of taking precise measurements of anatomic and 
pathologic findings(Phillips et al., 1992; Loffredo and  Scaf, 2012 and Guo et al., 2009). 

Radiographic tracing of the MF is important in various dental procedures. However, several studies have 
documented the limitations of Periapical and panoramic radiography for correct identification of the MF 
(Kalender et al., 2012; Shankland, 1994 and Gupta, 2008).  

In the attempt to overcome of this drawback of different methods and studies have documented the 
limitations of Periapical and panoramic radiography for correct identification of the MF,   this study was 
introduced   and the MF could be identified in all cases by using CBCT.  

                                                                                                  
Aim of the study  

The objective of the present study was to radiographically determine the position and size of the mental 

foramen, its distance from adjacent teeth and mandibular borders, by using CBCT. 
 
Patient and Methods  

Sagittal, axial, and coronal CBCT images of 50 patients (25 bilateral) were retrospectively screened to 
determine the location of the mental foramen with respect to adjacent teeth and to take linear measurements of 
the size of the mental foramen and its distances to the upper and lower borders of the mandible.  

The current study was designed as a retrospective analysis of CBCT images taken in the department of 
pediatric and oral surgery from June 2012 to July 2013. Cases were enrolled provided the scans showed the area 
of the mental foramen including lingual, and buccal borders of the mandible, and adjacent teeth (canine to first 
molar) were present.  

Because of the retrospective nature of evaluation, the study was exempt from formal approval by the 
institutional review board. CBCT scans (3D Accuitomo XYZ Slice View Tomograph; Morita, Kyoto, Japan) 
were taken with a basic voxel size of 0.08 mm and exposure settings of 5.0–7.0 mA and 80 kV.  

The scanning time was 17.5 seconds. Cylindrical volumes (fields of view) measured 40 mm, 60 mm, or 
80 mm.  

CBCT images were viewed on a computer screen and were reformatted into multiplanar reconstructions 
to obtain the most appropriate sections for assessment and measurements. A single observer assessed all cases. 
The CBCT images were screened and evaluated for the following parameters: 
A. X-slice (Sagittal view) :position of the mental foramen  related to long axis of adjacent teeth ( as  showing in 

figure 1 ), height of the mental foramen  (craniocaudal distance), length of mental foramen  (mesiodistal 
distance), shortest distance from mental foramen  to adjacent root.(As showing in figure 2). 

 

 
Fig. 1  : Showing  3 D  CBCT (sagittal plane)  :   a- the high ,   c- width ,   c- angulation with long axis of the 

adjacent teeth  and  d- the  distance from inferior margin of the mental foramen  to lower border of 
mandible 
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B. Y-slice (coronal view): course of the mental canal (MeC) in the vertical plane, angulations of MeC to buccal 
bone surface, distance from superior margin of mental foramen to alveolar bone crest, distance from inferior 
margin of the mental foramen to lower border of mandible. (As showing in figure 3). 

 

 
 

C. Z-slice (axial view): course of MeC in the horizontal plane,angulation of MeC to buccal bone surface, 
mesial extension of AL (distance from mesial margin of mental foramen  to most anterior point of 
curve of MeC). (As showing in figure 4 ). 
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Statistical Analysis 
         To detect significant differences in the data sets for the location of the mental foramen in relation to age 
and gender, Fisher exact and c2 tests were applied. Kruskal- Wallis and Wilcoxon rank sum tests were 
performed to estimate the influence of age, gender, and location of mental foramen on the dimensions of the 
foramen and the distance to the nearest adjacent root surface in sagittal CBCT scans, and on the distances to the 
alveolar crest and lower border of the mandible in coronal CBCT image.The Holm-Bonferroni method was used 
for adjustment of multiple comparisons. A P value <.05 was chosen as the level of significance. All tests were 
performed by using the Internet-based R software package 
 
Results 
 

During the study period, a total of 30 CBCT scans had been taken in the mandible. Of these, 5 were 
excluded for various reasons, images did not completely show the region of interest, pathology (cyst, tumor) or 
impacted teeth resulted in a deviation of the MeC, missing adjacent teeth, and insufficient image quality.  

The final study sample comprised 25 patients (15 male, 10 female) with a mean age of 39.7 years 
(range, 10–86 years). The distribution of the patients among the 4 age groups was as follows: 25 years, 5 
patients; 26–40 years, 5 patients; 41–55 years, 5 patients; and 56 years, 5 patients.Patient images displayed the 
mental foramen on both sides of the mandible in 25 individuals (bilateral cases) . 

With regard to the mental foramen location, the mental foramen (66%) were found apically between 
the 2 premolars. The mental foramen (30%) were located below the second premolar. Only the mental foramen 
(4 %) were found below the first premolar. 

The size of the mental foramen displayed a mean height of 3.0 mm (range, 1.8–5.1 mm) and a mean 
length of 3.2 mm (range, 1.8–5.5 mm). There was a statistically significant difference for gender (P = .005) 
regarding height of the mental foramen, with male patients exhibiting greater values than female patients.  As in 
fig 5. 

 

 
 

The mean distance from the mental foramen to the nearest adjacent root surface was 5.0 mm (range, 
0.3–9.8 mm). The frequency analysis of this distance showed that (1.8%) were located within 1 mm of an 
adjacent root, whereas (47%) were located >5 mm from the nearest root.  

In the coronal view, the superior margin of the mental foramen was located on average 12.6 mm 
(range, 5.7–19.6 mm) from the alveolar crest.  
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The inferior margin of the mental foramen was located 13.2 mm (9.7–19.3 mm) above the lower border 

of the mandible. Male patients tended to have larger values than female patients. 
No statistically significant differences were found when comparing dimensions of the mental foramen 

in sagittal CBCT views (P = .317 for height/ P = .731 for length), the distance from the mental foramen to the 
nearest adjacent root surface (P = .900), the distance from the superior margin of the mental foramen to the 
alveolar bone crest (P = .685.  

The mental foramen was located symmetrically on both sides, (76.9%) the height of the mental 
foramen was similar on right and left sides. In the axial plane, (80.8%) presented the same direction of the MeC 
on both sides. In the coronal plane, all MeCs showed an upward direction of the MeC on both sides, (s in fig 6.) 

 

 
Fig 6: showing The mental foramen was located symmetrically on both sides 

 
Discussion 
 

This radiographic study has assessed the mental foramen for location and size as well as evaluating the 
distances between the mental foramen and adjacent anatomic landmarks by using the CBCT imaging technique. 

Previous Loffredo and  Scaf, (2012)  ‘‘anatomic’’ studies concerning the mental foramen  were mainly 
performed by using cadavers, with or without dissection. Recently, CBCT technology has gained increasing 
popularity in the dental community because of the outstanding image quality, with the possibility of taking 
precise measurements of anatomic and pathologic findings. Radiographic tracing of the mental foramen is 
important in various dental procedures. However, several studies have documented the limitations of Periapical 
and panoramic radiography for correct identification of the mental foramen (Loffredo and  Scaf, 2012 ).  

In the present study, the mental foramen could be identified in all cases by using CBCT. Generally, 
comparison of CBCT data with data obtained from other imaging techniques or collected in cadavers must be 
cautiously translated because of differences in methodology and diverse interpretation of findings.  

Results of the present study showed that, the mental foramen was predominantly located apically between 
the 2 premolars (56%) or below the second premolar (35.7%). These findings are very similar to recently 
published data (59.8% and 30.4%, respectively) obtained also with CBCT. In contrast, most cadaver studies 
have reported the common position of the mental foramen below the second premolar, with figures ranging from 
50%–78%. This was in agreement with (Gupta, 2008). 
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From a surgical point of view (endodontic surgery), the distance between the mental foramen and adjacent roots 
is a very important issue to avoid damage to the neurovascular bundle exiting the mental foramen. In the 
evaluated sample, the mean distance was 5 mm, with 47% of mental foramen positioned more than 5 mm away 
from the nearest root. However,the mental foramen  were located critically close within 1 mm of an adjacent 
root, with the soft tissue bundle at high risk of being damaged during endodontic surgery . This was in full 
agreement with (Guo et al., 2009).Gupta, (2008) assessed 100 dentulous patients by using multi detector CT. 
The mean distance was 14.2 mm (range, 10.7–29.8 mm).  

Side and gender values were not significantly different. In the present sample, the mean distance from the 
mental foramen to the alveolar crest was 12.6 mm, with wide variations ranging from 5.7–19.6 mm. However, 
this distance might not be consistent because of crestal bone loss, and some authors have suggested the use of 
the cementoenamel junction of adjacent teeth as a more reliable reference point .In cadavers, the mean distance 
from the mental foramen  to the cementoenamel junction ranged from 15.5–16.6 mm. 

 
Conclusions 
 

The anatomic proximity of the mental foramen to adjacent root apices must be considered during 
endodontic surgery or removal of impacted teeth in the premolar area. In all cases of the present study, the MeC 
had an upward direction. In 70.1%, the MeC presented an AL loop in the axial plane with a mean mesial 
extension of 2.3 mm. A separate analysis of bilateral cases on an individual basis found good side concordance 
for location and vertical size of the mental foramen, the course of the MeC in coronal and axial planes, and the 
presence of an AL.  
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