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INTRODUCTION 

Successful delivery of local anesthesia is fundamental to 

pain control in dental practice, particularly during 

procedures involving the mandibular premolar and 

anterior regions.1 The effectiveness of local anesthetic 

techniques in the mandible largely depends on accurate 

knowledge of the anatomical landmarks related to the 

mental nerve and its point of emergence through the 

mental foramen.2 The mental foramen is a key anatomical 

structure located on the anterolateral surface of the 

mandible, through which the mental nerve and vessels exit 
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ABSTRACT 

Background: Successful local anesthesia in dental practice relies heavily on precise knowledge of mandibular 

anatomical landmarks, particularly the mental foramen. Variations in the position, shape and number of the mental 

foramen may contribute to anesthetic failure and neurovascular complications during dental procedures. Understanding 

these variations is therefore essential for improving clinical outcomes. 

Methods: This descriptive cross-sectional study was conducted in the Department of Dentistry at Rangpur Medical 

College Dental Unit from March 2024 to February 2025. A total of 120 patients undergoing mandibular radiographic 

evaluation for diagnostic or treatment purposes were included using a convenient sampling technique. Digital panoramic 

radiographs were assessed bilaterally, resulting in evaluation of 240 mandibular sides.  

Results: The majority of patients were aged 26–35 years (35.8%), with a slight male predominance (55.8%). The mental 

foramen was most commonly located between the first and second premolars (42.1%), followed by a position below 

the second premolar (40.4%). Oval-shaped mental foramina were most frequent (54.6%), while irregular shapes were 

rare. A single mental foramen was observed in 90.8% of patients, whereas accessory mental foramina were present in 

9.2%. Bilateral symmetry was noted in 64.2% of cases, while 35.8% showed asymmetry, often requiring modification 

of local anesthetic techniques. 

Conclusion: Anatomical variations of the mental foramen are common and clinically significant. Routine radiographic 

evaluation can enhance the accuracy of local anesthetic administration and reduce the risk of anesthetic failure and 

nerve-related complications. 
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to supply sensation to the lower lip, chin and gingiva of the 

anterior teeth.3 Variations in the position, shape, size and 

number of the mental foramen can significantly influence 

the success of mental nerve block and infiltration 

anesthesia.4 Although the mental foramen is commonly 

described as being located near the apex of the second 

mandibular premolar, numerous studies have 

demonstrated considerable inter-individual and 

population-based variations.5,6 The mental foramen may 

be positioned anterior or posterior to its typical location, 

may present as oval or round in shape, or may exist as 

multiple openings in the form of accessory mental 

foramina.6 Such variations can lead to difficulty in locating 

the mental nerve during local anesthetic administration, 

potentially resulting in incomplete anesthesia, patient 

discomfort, or iatrogenic nerve injury.7 

Radiographic evaluation plays a crucial role in identifying 

the anatomical characteristics of the mental foramen prior 

to dental procedures.8 Panoramic radiography is widely 

used in routine dental practice because it provides a 

comprehensive view of the mandible with relatively low 

radiation exposure.9 Assessment of the mental foramen 

using panoramic radiographs allows clinicians to 

anticipate anatomical variations and modify injection 

techniques accordingly. This is particularly important in 

settings where advanced imaging modalities may not be 

readily available.10 Understanding the anatomical 

variations of the mental foramen is also essential for 

surgical procedures such as implant placement, periapical 

surgery and management of mandibular fractures.11 

Inadequate recognition of these variations may result in 

nerve injury, postoperative paresthesia, or hemorrhagic 

complications.12 From an anesthetic perspective, 

knowledge of the exact location and possible variations of 

the mental foramen enhances the precision of mental nerve 

blocks and improves overall clinical outcomes.13 Despite 

the clinical importance of this anatomical landmark, data 

on the variations of the mental foramen in many regional 

populations remain limited. Local studies are necessary to 

provide population-specific information that can guide 

dental practitioners in routine clinical practice. Therefore, 

the present study was undertaken to evaluate the 

anatomical variations of the mental foramen using 

panoramic radiographs and to assess their relevance in 

local anesthetic techniques among patients attending the 

Department of Dentistry at Rangpur Medical College 

Dental Unit. 

METHODS 

This descriptive cross-sectional study was conducted in 

the Department of Dentistry at Rangpur Medical College 

Dental Unit over a one-year period from March 2024 to 

February 2025. A total of 120 patients who required 

mandibular radiographic evaluation for routine diagnostic 

or treatment purposes were included in the study using a 

convenient sampling technique. Patients aged 18 years and 

above with fully erupted permanent mandibular premolars 

were selected. Individuals with a history of mandibular 

trauma, previous surgical intervention in the mental 

foramen region, congenital craniofacial anomalies, 

pathological lesions affecting the mandible, or poor-

quality radiographs were excluded to avoid distortion of 

anatomical landmarks. Digital panoramic radiographs 

were obtained using standardized positioning and 

exposure parameters to ensure uniform image quality. The 

mental foramen was evaluated bilaterally on each 

radiograph, resulting in the assessment of 240 mandibular 

sides. The position of the mental foramen was determined 

in relation to adjacent mandibular teeth and categorized as 

lying below the first premolar, between the first and 

second premolars, below the second premolar, between the 

second premolar and first molar, or below the first molar. 

Additional parameters assessed included the shape of the 

mental foramen, the presence of accessory mental 

foramina and bilateral symmetry. 

All radiographs were independently examined by 

experienced dental surgeons to minimize observer bias and 

any disagreement was resolved through joint evaluation. 

Data were recorded using a structured data collection 

sheet. Statistical analysis was performed using the 

Statistical Package for Social Sciences (SPSS) version 25. 

Descriptive statistics were used to calculate frequencies 

and percentages for different anatomical variations of the 

mental foramen. The clinical relevance of the observed 

variations was interpreted in relation to their potential 

impact on mental nerve block and other local anesthetic 

techniques used in dental practice.  

RESULTS 

Table 1 shows the distribution of study participants by age 

and sex among 120 patients. The majority of participants 

were aged 26–35 years (43, 35.8%), followed by the 18–

25-year age group (33, 27.5%), with males (67, 55.8%) 

slightly predominating over females (53, 44.2%). Table 2 

presents the position of the mental foramen in relation to 

mandibular teeth based on 240 sides. The most common 

location was between the first and second premolars (101, 

42.1%), followed closely by a position below the second 

premolar (97, 40.4%), while locations below the first 

molar were least frequent (6, 2.5%). Table 3 illustrates the 

shape of the mental foramen observed on panoramic 

radiographs. An oval shape was most frequently identified 

(131, 54.6%), followed by a round configuration (97, 

40.4%), while irregular shapes were relatively uncommon 

(12, 5.0%). Table 4 shows the distribution of patients 

according to the number of mental foramina. A single 

mental foramen was observed in the vast majority of 

patients (109, 90.8%), whereas accessory mental foramina 

were present in a small proportion of cases (11, 9.2%). 

Table 5 depicts the symmetry of mental foramen position 

among the study participants. Bilateral symmetry was 

observed in most patients (77, 64.2%), while a 

considerable proportion showed bilateral asymmetry (43, 

35.8%). Table 6 highlights the clinical implications of 

anatomical variations of the mental foramen in relation to 

local anesthetic techniques. Asymmetrical positioning was 
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the most common variation requiring modification of the 

injection site (43, 35.8%), followed by posteriorly placed 

mental foramina associated with inadequate mental nerve 

block (27, 22.5%), while a typical position allowed 

effective use of standard anesthetic techniques in 39 

patients (32.5%). 

Table 1: Distribution of study participants by age and sex (n=120). 

Variable Frequency (N) % 

Age group (in years)     

18–25 33 27.5 

26–35 43 35.8 

36–45 29 24.2 

>45 15 12.5 

Sex     

Male 67 55.8 

Female 53 44.2 

Table 2: Position of the mental foramen in relation to mandibular teeth (n=240). 

Position of mental foramen Frequency (N) % 

Below first premolar 19 7.9 

Between first and second premolars 101 42.1 

Below second premolar 97 40.4 

Between second premolar and first molar 17 7.1 

Below first molar 6 2.5 

Table 3: Shape of the mental foramen observed on radiographs (n=240). 

Shape Frequency (N) % 

Oval 131 54.6 

Round 97 40.4 

Irregular 12 5 

Table 4: Number of mental foramina identified (n=120). 

Number of mental foramina Frequency (N) % 

Single mental foramen 109 90.8 

Accessory mental foramen present 11 9.2 

Table 5: Symmetry of mental foramen position (n=120). 

Symmetry pattern Frequency (N) % 

Bilaterally symmetrical 77 64.2 

Bilaterally asymmetrical 43 35.8 

Table 6: Clinical implications of mental foramen variations for local anesthetic techniques (n=120). 

Anatomical variation Potential clinical impact Frequency (N) % 

Posteriorly placed mental foramen Inadequate mental nerve block 27 22.5 

Accessory mental foramen Incomplete anesthesia 11 9.2 

Asymmetrical position Need for modified injection site 43 35.8 

Typical position Effective standard technique 39 32.5 

DISCUSSION 

Accurate identification of the mental foramen is essential 

for effective local anesthesia and prevention of 

neurovascular complications during dental procedures. 

The present study evaluated anatomical variations of the 

mental foramen and their clinical relevance in local 

anesthetic techniques and the findings are largely 

consistent with previously published literature. In this 
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study, the mental foramen was most frequently located 

between the first and second premolars (42.1%), followed 

closely by a position below the second premolar (40.4%). 

This distribution aligns well with the observations of 

Adisen and Aydogdu et al who reported that the mental 

foramen commonly lies in the premolar region, although 

considerable individual variation exists.14 Similar findings 

were also described by Eskef et al in a Syrian population 

using CBCT, reinforcing that the premolar region remains 

the most reliable landmark for mental nerve block, while 

still requiring individual radiographic assessment.15 

The predominance of an oval-shaped mental foramen 

(54.6%) in the current study is comparable to the results 

reported by Khalifa et al who found oval and round shapes 

to be the most common radiographic appearances.16 The 

shape of the mental foramen has practical implications, as 

oval foramina may suggest a longer anteroposterior course 

of the mental nerve, potentially influencing the diffusion 

of local anesthetic agents. Skrzat et al emphasized that 

such morphological variations may partly explain 

inconsistent anesthetic outcomes even when standard 

techniques are applied.17 Accessory mental foramina were 

identified in 9.2% of patients in the present study. 

Although relatively uncommon, this finding is clinically 

significant. Mejías et al and en Niños et al highlighted that 

accessory mental foramina are often underreported and 

may lead to incomplete anesthesia or postoperative 

paresthesia if unrecognized.18,19 The presence of accessory 

foramina supports the need for careful radiographic 

evaluation prior to procedures involving the mental nerve, 

particularly in patients with unexplained anesthetic failure. 

Bilateral symmetry of the mental foramen position was 

observed in 64.2% of patients, while 35.8% showed 

asymmetry. Bagheri et al reported similar asymmetrical 

distributions and suggested that skeletal pattern, facial 

growth and sex may influence the three-dimensional 

position of the mental foramen.20 From a clinical 

standpoint, asymmetry is highly relevant, as demonstrated 

in the present study where asymmetrical positioning was 

the most frequent variation necessitating modification of 

the injection site (35.8%). Roi et al also emphasized that 

reliance on contralateral symmetry may be misleading 

during locoregional anesthesia.21 Posterior placement of 

the mental foramen was associated with inadequate mental 

nerve block in 22.5% of cases in this study. This finding is 

consistent with the observations of Alali et al who noted 

limitations in accurately localizing mandibular foramina 

using panoramic radiographs alone, particularly when 

foramina are positioned posteriorly.22 Menditti et al further 

discussed that variations in the mandibular canal and its 

terminal branches may alter the expected location of the 

mental foramen, thereby affecting anesthetic success.23 

The clinical implications observed in this study underscore 

the importance of adapting anesthetic techniques based on 

individual anatomy. While a typical mental foramen 

position allowed effective use of standard techniques in 

32.5% of patients, a substantial proportion required 

modification of injection approach due to anatomical 

variation. This supports the views of Roi et al. and 

Challana et al who emphasized that applied anatomical 

knowledge is fundamental for improving anesthetic 

outcomes and minimizing complications.21,24 

Limitations 

This study was conducted at a single center with a 

relatively limited sample size, which may restrict the 

generalizability of the findings to broader populations. 

Additionally, assessment of the mental foramen was based 

on panoramic radiographs, which, although routinely used 

in clinical practice, may be less precise than three-

dimensional imaging modalities such as cone-beam 

computed tomography in detecting subtle anatomical 

variations. 

CONCLUSION 

Anatomical variations of the mental foramen are common 

and have important implications for the success of local 

anesthetic techniques. The mental foramen was most 

frequently located in the premolar region, with a 

considerable proportion of cases showing asymmetry or 

accessory foramina that required modification of standard 

injection approaches. Careful radiographic evaluation and 

awareness of these variations can improve anesthetic 

efficacy, reduce complications and enhance patient 

outcomes in routine dental practice. 
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