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	 Background:	 The mental foramen (MF) is a key anatomical landmark in oral and maxillofacial surgery; its accurate localiza-
tion is critical for preventing neurovascular complications. This study aimed to radiologically evaluate MF po-
sition, morphology, symmetry, and interforaminal distance using panoramic radiographs, with particular em-
phasis on clinical relevance in surgical planning.

	 Material/Methods:	 This retrospective study included panoramic radiographs of 500 patients from the Department of Oral and 
Maxillofacial Surgery, Eskişehir Osmangazi University. MF position was classified into 6 categories based on re-
lationship to adjacent teeth. Shape, symmetry, and interforaminal distance were also assessed. Statistical anal-
yses were performed using SPSS software.

	 Results:	 The most common MF position was at the level of the second premolar (position 4, 50.9%), followed by the 
area between the first and second premolars (position 3, 38.9%). A round shape was the most frequently ob-
served morphology (40%), followed by irregular (34%) and oval (26%) forms. The MF was asymmetrically locat-
ed in most cases (80.2%). The mean interforaminal distance was 51.95 ± 7.08 mm. No statistically significant 
differences were observed among age groups (P = 0.308); men exhibited significantly greater interforaminal 
distances than women (P < 0.001).

	 Conclusions:	 Panoramic radiography is susceptible to positioning errors, magnification, and superposition artifacts; careful 
image acquisition and interpretation are thus essential for accurate evaluation of the MF. Although panoram-
ic radiography can provide useful preliminary information, advanced imaging modalities may be required in 
complex cases. These findings may assist clinicians in improving surgical safety and reducing mental nerve in-
jury risk during dental procedures.
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Introduction

The mental foramen (MF) is a critical anatomical landmark 
with substantial relevance in various oral surgical interven-
tions. Before clinicians perform such procedures, it is essential 
to evaluate the position, shape, and possible anatomical vari-
ations of the MF to minimize mental nerve injury risk. Due to 
its consistent location and identifiable morphology, the MF is 
frequently used as a reference in diagnostic evaluations and 
clinical practice. A thorough understanding of its anatomical 
characteristics—including location, shape, and size—is vital for 
ensuring safety and precision during surgical procedures such 
as dental implant placement, endodontic treatment, and oste-
otomies [1]. Injury to neurovascular structures traversing the 
MF during oral surgical interventions can result in a serious 
postoperative complication known as paresthesia. This condi-
tion occurs when delicate neurovascular bundles are damaged, 
underscoring the importance of careful surgical planning and 
anatomical awareness to prevent sensory disturbances in the 
affected region [2]. Additionally, the mental nerve may follow 
various anatomical courses as it approaches and enters the 
MF [3]. The anterior loop of the mental nerve represents an-
other clinically important anatomical variation in the MF re-
gion, particularly during implant placement and other surgical 
procedures in the premolar area; failure to recognize its pres-
ence can increase the risk of neurosensory injury [1].

Various methods have been used to evaluate the MF [4]. 
Anatomical approaches, such as cadaveric dissections, have 
historically provided fundamental information regarding its 
morphology and position [5]. In contrast, radiological imag-
ing techniques are widely used in clinical practice for in vivo 
assessment. These include panoramic radiography, periapical 
radiography, computed tomography, cone-beam computed to-
mography (CBCT), magnetic resonance imaging, and ultrasonog-
raphy [3,6,7]. Additionally, ultrasonography has been proposed 
as a noninvasive, radiation-free alternative for evaluating the 
MF region [7]. Among these imaging modalities, CBCT is con-
sidered particularly important because of its ability to provide 
3-dimensional visualization, high spatial resolution, and more 
accurate assessment of anatomical structures, making it a high-
ly reliable method for preoperative localization of the MF [4].

Although CBCT is more precise in determining the location 
and morphology of the MF, it is not routinely used as a stan-
dard diagnostic method in oral surgical practice. In contrast, 
panoramic radiography is widely used due to its accessibility 
and practicality. However, its diagnostic value for precise an-
atomical localization is limited by the inherent constraints of 
2-dimensional imaging (eg, distortion, magnification, and su-
perimposition). Thus, panoramic radiography may be consid-
ered a useful tool for the preliminary assessment of MF loca-
tion, shape, continuity, and symmetry [3,8,9].

Given the anatomical variability of the MF and its importance 
in oral surgical procedures, accurate preoperative assessment 
is essential for safe surgical planning. Whereas many previ-
ous studies primarily relied on CBCT, the present study en-
compassed a large-scale evaluation based on panoramic ra-
diographs, reflecting routine clinical practice conditions. The 
aim of this study was to radiographically evaluate MF position, 
shape, symmetry, and interforaminal distance on panoramic 
radiographs and to expand anatomical knowledge relevant to 
preoperative planning in oral surgical practice.

Material and Methods

Study Design

This study was conducted at the Faculty of Dentistry, Eskişehir 
Osmangazi University, and was approved by the Non-
Interventional Clinical Research Ethics Committee (IRB 2024-
55; decision date: July 23, 2024). The study adhered to the 
principles of the Declaration of Helsinki; informed consent 
had been obtained from all patients at the time of treatment. 
All participants were informed verbally and in writing about 
the purpose and methods of the study, and written informed 
consent was obtained from each participant.

All patients who presented to the Department of Oral and 
Maxillofacial Surgery, Eskişehir Osmangazi University, be-
tween January 1, 2022, and January 1, 2024, were retrospec-
tively screened. Within this population, patients who met pre-
defined inclusion and exclusion criteria were included in the 
study. The localization, shape, and symmetry of 1000 MFs in 
500 patients (right and left sides) were evaluated using ortho-
pantomograms. Patient age, sex, and side (right/left) were ana-
lyzed, along with the position, shape, and symmetry of the MF. 
Patients were categorized into the following 4 age groups: ad-
olescents (< 20 years), young adults (20-34 years), middle-aged 
adults (35-49 years), and older adults ( 50 years). Information 
regarding residency status and nationality was not available in 
the archived records and thus could not be evaluated.

Inclusion and Exclusion Criteria

Patients were eligible for inclusion if they were older than 18 
years; had no missing teeth between the right and left first pre-
molars and second molars; had no radiolucent or radiopaque le-
sions affecting the mandibular arch on panoramic radiographs; 
and had no systemic disease affecting dentition. Patients were 
excluded if they exhibited crowding, spacing, or misalignment 
of the mandibular teeth; had a fracture line in the maxillary 
or mandibular arch; had a history of orthognathic surgery; or 
had panoramic radiographs in which anatomical structures 
(eg, MF and mandibular canal) could not be clearly identified.
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Radiologic Analysis

All panoramic radiographs were obtained using the same de-
vice (Planmeca ProMax; Planmeca, Helsinki, Finland; 65 kVp, 
6 mA, 16-s exposure time) and evaluated under standardized 
conditions. Patient positioning was carefully standardized, 
with the Frankfurt horizontal plane parallel to the ground, to 
minimize image distortion and magnification errors inherent 

to panoramic imaging. The use of panoramic radiography re-
flects routine clinical conditions; however, it may provide less 
precise measurements than CBCT.

The anteroposterior position of the MF was determined in rela-
tion to adjacent teeth, according to the Tebo and Telford clas-
sification [10]. Position 1 was defined as mesial to the apex 
of the first premolar (between the canine and first premolar); 

Figure 1. �Classification of mental foramen positions based on relationship to adjacent teeth (Tebo and Telford classification).

Figure 2. �Panoramic radiographic evaluation of interforaminal distance measurement.
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position 2 corresponded to the level of the apex of the first 
premolar; position 3 was located between the apices of the 
first and second premolars; position 4 was located at the level 
of the apex of the second premolar; position 5 was defined as 
the area between the apices of the second premolar and first 
molar; and position 6 corresponded to the level of the apex 
of the first molar (Figure 1).

If a patient’s MFs were located in the same anteroposteri-
or position relative to adjacent teeth, they were considered 
symmetrical; otherwise, they were classified as asymmetrical.

MFs were morphologically classified as round, oval, or irregu-
lar. Bilateral symmetry was determined based on whether an 
MF was located at the same anteroposterior position relative 
to adjacent teeth on both sides. The center of an MF was de-
fined as the geometric midpoint of its radiographically visible 
borders. Interforaminal distance comprised the linear distance 
between the centers of right and left MFs according to digital 
imaging software (Figure 2).

All radiographic evaluations were performed by a single exam-
iner under standardized conditions. Although formal intrao-
bserver and interobserver reliability analyses were not per-
formed, all measurements were conducted using consistent 
criteria and imaging protocols to minimize potential variability.

Statistical Analysis

Statistical analysis was performed using SPSS version 22.0 
(IBM, Armonk, NY, USA). Normality was assessed using the 
Shapiro-Wilk test. The Kruskal-Wallis test was used to compare 
interforaminal distances among age groups, and the Mann-
Whitney U test was used for sex-based comparisons. The sig-
nificance threshold was set at P < 0.05. Descriptive statistics, 
including mean, standard deviation, and range, were calculat-
ed for all variables.

Results

In total, 500 patients were included in the study (285 women 
[57%] and 215 men [43%]). The distribution of MFs according 
to side was equal: 50% were located on the right side, and 
50% were present on the left side.

Demographic Characteristics

Among the participants, 57% of MFs (n = 570) belonged to wom-
en and 43% (n = 430) belonged to men, based on the total of 
1000 MFs evaluated in 500 patients. The majority of the sam-
ple consisted of young adults (65.2%), followed by middle-aged 
adults (24.8%), older adults (7.8%), and adolescents (2.2%).

MF Shape

The most frequently observed MF shape was round (40%), 
followed by irregular (34%) and oval (26%). When evaluated 
according to sex, a round shape remained most common in 
both men (42.8%) and women (37.9%). An irregular shape was 
slightly more frequent in women (35.3%) than in men (32.3%).

MF Position

The distribution of MFs based on position relative to adjacent 
teeth is presented in Table 1. The most common MF location 
was position 4 (50.9%), corresponding to the level of the sec-
ond premolar. This was followed by position 3 (38.9%), locat-
ed between the first and second premolars. Less frequently, 
the MF was observed at position 5 (6.1%), between the sec-
ond premolar and first molar, and position 2 (3.4%), at the lev-
el of the first premolar. Positions 1 and 6 were rarely detect-
ed, representing only 0.4% and 0.3% of cases, respectively.

MF Symmetry

The MF was asymmetrical in most cases (80.2%); only 19.8% 
of cases exhibited symmetry. Sex-based evaluation showed 
that asymmetry was slightly more frequent in women (82.5%) 
than in men (77.2%). Asymmetry was predominant across all 
age groups, and the highest rate was observed among old-
er adults (87.2%).

Interforaminal Distance According to Age Group

A comparison of interforaminal distance according to age group 
is presented in Table 2. The mean MF-MF distance gradually 
increased with age. The mean value was lowest in the adoles-
cent group (50.16 ± 7.71 mm) and highest in the older adult 
group (53.04 ± 7.70 mm). Mean distances in the young adult 

Position n = 1000

1 4

2 34

3 389

4 509

5 61

6 3

Table 1. �Mental foramen position according to adjacent teeth 
(frequency).

Positions: 1, between canine and first premolar; 2, at the level of 
first premolar; 3, between first and second premolars; 4, at the 
level of second premolar; 5, between second premolar and first 
molar; 6, at the level of first molar.
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(51.71 ± 6.93 mm) and middle-aged adult (52.39 ± 7.18 mm) 
groups were intermediate between these values. Although a 
trend toward increasing MF-MF distance with advancing age 
was observed, differences among age groups were not statis-
tically significant (Kruskal-Wallis test, P = 0.308).

A comparison of interforaminal distance according to sex 
is presented in Table 3. The mean MF-MF distance was sig-
nificantly greater in men (53.88 ± 7.01 mm) than in women 
(50.49 ± 6.78 mm). The overall mean interforaminal distance 
for the entire sample was 51.95 ± 7.08 mm; values ranged 
from 26.79 mm to 76.09 mm. The difference between men 
and women was statistically significant (Mann-Whitney U test, 
P < 0.001), indicating that sex had a substantial effect on in-
terforaminal distance.

The distribution of mental foramen positions according to 
sex and age group is presented in Tables 4 and 5. Chi-square 
analysis revealed no statistically significant association be-
tween mental foramen position and sex (c2 = 4.844, P = 0.435). 
Similarly, no statistically significant association was observed 
between mental foramen position and age group (c2 = 18.144, 
P = 0.255). The second premolar region (position 4) was the 
most common location across all age and sex categories, fol-
lowed by position 3.

Discussion

A thorough understanding of the anatomical location and 
morphology of the MF is essential to achieve successful men-
tal nerve blocks and avoid neurovascular complications dur-
ing surgical interventions in the labiomental region. Therefore, 
the present study was designed to systematically evaluate 
morphological variation and anatomical positions of the MF 
in the study population. Morphological variation is common 
and expected. Literature concerning the MF describes diverse 
structural patterns, including differences that impact its typi-
cal oval shape, the presence of accessory foramina, and, rare-
ly, its complete absence [11,12].

According to classical human anatomy literature, the typical MF 
location is between the roots of the first and second premolars 
[5]. In the present study, the most frequent MF location was 
position 4, corresponding to the level of the second premolar 
(50.9%), followed by position 3, located between the first and 
second premolars (38.9%). These findings are largely consis-
tent with a systematic review by Pelé et al [3], which identified 
the MF primarily between the premolars or at the level of the 
second premolar. Similarly, Abdullah Bahamid et al [8] noted 
that positions 3 and 4 were predominant in a Saudi popula-
tion. Aldosimani et al [13], Mahabob et al [14], and Srivastava 
[15] also demonstrated that the MF is predominantly located 

Age group N
Min 

(mm)
Max 
(mm)

Mean 
(mm)

Standard 
geviation

MF-MF 
distance

Adolescent 11 41.39 69.02 50.16 7.71

Young adult 326 26.79 73.93 51.71 6.93

Middle-aged adult 124 35.47 72.40 52.39 7.18

Older adult 39 42.16 76.09 53.04 7.70

P-value 0.308*

Table 2. Interforaminal distance according to age group.

* Kruskal-Wallis test. Age groups: adolescents, < 20 years; young adults, 20-34 years; middle-aged adults, 35-49 years; older adults, 
 50 years.

Variable Group N 
Mean ± standard 

deviation
Min-Max 

(mm)
P-value

Sex

Men 215 53.88 ± 7.01 37.58-76.09
< 0.001*

Women 285 50.49 ± 6.78 26.79-69.02

Overall 500 51.95 ± 7.08 26.79-76.09 –

Table 3. Interforaminal distance according to sex.

* Mann-Whitney U test.
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below or near the second premolar in distinct populations. Our 
results support this common anatomical pattern. It is important 
to note a methodological distinction when comparing these 
findings. Most aforementioned studies, with the exception of 
work by Pelé et al [3], used CBCT for their analyses; measure-
ments in our study were obtained from orthopantomographic 
radiographs. Although CBCT provides superior visualization of 
3-dimensional anatomical structures, panoramic radiography 
offers a practical alternative that is more cost-effective, easi-
er to perform, and simpler to interpret [16]. Despite its wide-
spread clinical use, panoramic radiography has inherent limi-
tations that must be considered when interpreting the present 
findings. As a 2-dimensional imaging modality, panoramic radi-
ography is subject to distortion, magnification errors, and su-
perimposition of anatomical structures, which may affect lin-
ear measurement accuracy and MF localization. Standardized 
patient positioning and imaging protocols were used to mini-
mize these effects, but slight deviations cannot be completely 
eliminated. Thus, advanced imaging techniques such as CBCT 

may provide more precise 3-dimensional evaluation when de-
tailed anatomical assessment is required [6,16].

Our findings identified the second premolar level (position 4) 
as the most frequent location of the MF, which contrasts with 
some reports from various geographic regions. For instance, 
studies by Green [17] and by Santini and Land [18] demon-
strated that the longitudinal axis between the first and sec-
ond premolars (position 3) is the predominant location within 
Chinese, British, and European populations [19]. This discrep-
ancy highlights the influence of ethnic and regional variation 
on MF position and underscores the need for population-spe-
cific anatomical assessments [20].

When evaluating interforaminal distance (MF-MF) across dif-
ferent age groups, we observed a gradual numerical increase 
with advancing age, ranging from a mean of 50.16 mm in ado-
lescents to 53.04 mm in older adults. However, this trend was 
not statistically significant (P = 0.308). This observation aligns 
with the broader context of age-related anatomical changes 

Position Men, n (%) Women, n (%) Total, n (%)

1 	 3	 (75.0) 	 1	 (25.0) 	 4	 (0.4)

2 	 12	 (35.3) 	 22	 (64.7) 	 34	 (3.4)

3 	 169	 (43.4) 	 220	 (56.6) 	 389	 (38.9)

4 	 221	 (43.4) 	 288	 (56.6) 	 509	 (50.9)

5 	 27	 (44.3) 	 34	 (55.7) 	 61	 (6.1)

6 	 0	 (0.0) 	 3	 (100.0) 	 3	 (0.3)

Total 	 430	 (43.0) 	 570	 (57.0) 	 1000	 (100.0)

Table 4. Distribution of mental foramen positions according to sex.

Chi-square test: c² = 4.844, df = 5, P = 0.435. No statistically significant association was observed between mental foramen position 
and sex.

Position
Adolescent, 

n (%)
Young adult, 

n (%)
Middle-aged adult, 

n (%)
Older adult, 

n (%)
Total, 
n (%)

1 	 0	 (0.0) 	 3	 (75.0) 	 1	 (25.0) 	 0	 (0.0) 	 4	 (0.4)

2 	 0	 (0.0) 	 19	 (55.9) 	 10	 (29.4) 	 5	 (14.7) 	 34	 (3.4)

3 	 9	 (2.3) 	 259	 (66.6) 	 96	 (24.7) 	 25	 (6.4) 	 389	 (38.9)

4 	 10	 (2.0) 	 334	 (65.6) 	 127	 (25.0) 	 38	 (7.5) 	 509	 (50.9)

5 	 3	 (4.9) 	 34	 (55.7) 	 13	 (21.3) 	 11	 (18.0) 	 61	 (6.1)

6 	 0	 (0.0) 	 3	 (100.0) 	 0	 (0.0) 	 0	 (0.0) 	 3	 (0.3)

Total 	 22	 (2.2) 	 652	 (65.2) 	 248	 (24.8) 	 78	 (7.8) 	 1000	 (100.0)

Table 5. Distribution of mental foramen positions according to age group.

Chi-square test: c2 = 18.144, df = 15, P = 0.255. No statistically significant association was observed between mental foramen position 
and age group.
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reported by Babshet et al [21], who described a relative pos-
terior repositioning of the MF in older age groups due to con-
tinuous anterior drifting of the teeth. Although their study 
highlighted a relative shift in relation to dentition, our results 
suggest that the absolute transverse distance (MF-MF) also 
exhibits a slight, nonsignificant increase with age.

Regarding sex differences, our analysis revealed a statistical-
ly significant difference in interforaminal distance (P < 0.001). 
The mean MF-MF distance was noticeably greater in men 
(53.88 ± 7.01 mm) than in women (50.49 ± 6.78 mm). These 
observations are consistent with findings by Coban et al [4], 
who also reported a sex-based difference (P = 0.001): men ex-
hibited a mean distance of 53.40 mm compared with 51.08 
mm in women. Such consistent findings across different pop-
ulations support the tendency toward a broader mandibu-
lar structure in men. Recent imaging-based work has similar-
ly shown age- and sex-related differences in MF position and 
interforaminal relationships [22].

Regarding the morphological appearance of the MF, our study 
indicated that a round shape was most prevalent (40%), fol-
lowed by irregular (34%) and oval (26%) forms. Comparison 
with the literature reveals notable differences in shape distri-
bution. According to Pelé et al [3], the general population pre-
dominantly exhibits round or oval MF shapes, often represent-
ing more than 60% of cases; irregular shapes are much less 
common (11.14%). Although a round shape was also the most 
common morphology in the present study, the substantially 
higher prevalence of irregular forms suggests distinctive ana-
tomical variation within our patient cohort. Comparison with 
regional studies further highlights these differences. Abdullah 
Bahamid et al [8] similarly reported a deviation from classi-
cal anatomical patterns, identifying an irregular shape as the 
most prevalent morphology in their sample. In contrast, anoth-
er recent study showed clear predominance of an oval shape 
(83.33%), with bilateral round shapes representing only 16.67% 
of the examined mandibles [23]. Compared with our findings, in 
which an oval shape was the least common morphology (26%) 
and irregular forms were relatively frequent, these results em-
phasize considerable diversity in MF morphology among pop-
ulations. Collectively, such findings indicate that the structur-
al morphology of the MF is not uniform and may substantially 
vary according to population characteristics.

In terms of bilateral positioning, the present study revealed a 
striking predominance of asymmetry. MFs were asymmetrical-
ly located in the vast majority of cases (80.2%), whereas only 
19.8% exhibited true bilateral symmetry. Further demograph-
ic analysis indicated that this asymmetrical presentation was 
slightly more common in women (82.5%) than in men (77.2%); 
its prevalence was highest among older adults (87.2%). In con-
trast to our findings, Abdullah Bahamid et al [8] reported that 

MFs predominantly exhibited a symmetrical distribution in their 
sample. They noted that clinically significant asymmetry was 
primarily associated with dental crowding, rather than repre-
senting a common anatomical pattern. Similarly, Ghandourah 
et al [24] reported symmetrical positioning in 64.7% of partici-
pants, and only 35.3% of MFs were classified as asymmetrical. 
Relative to these findings, the considerably higher asymme-
try rate observed in our study represents a distinct anatom-
ical divergence. A particularly striking finding in the present 
study was the high prevalence of bilateral asymmetry (80.2%) 
in MFs. This rate is substantially higher than observations in 
several previous studies and may reflect population-specific 
anatomical variability [8,24]. Additionally, differences in imag-
ing modalities and classification criteria may have contribut-
ed to this discrepancy [3,8].

In some radiographs, minor patient-positioning errors (eg, mid-
line deviation) may result in unequal magnification between 
the right and left sides. These factors can affect the accuracy 
of linear measurements, particularly interforaminal distance, 
and may have contributed to variability observed in the pres-
ent study. Furthermore, these findings should be interpreted 
with caution because panoramic radiography is a 2-dimension-
al imaging modality inherently susceptible to magnification, 
distortion, and positioning errors [6,16]. Such limitations can 
affect symmetry assessment and potentially lead to misclas-
sification in some cases [25]. Recent CBCT-based studies have 
highlighted the superiority of 3-dimensional imaging for accu-
rately assessing MF position and morphology [3]. Therefore, 
the high asymmetry rate observed in the present study may 
not fully reflect true anatomical variation. Another limitation 
of the present study is the absence of formal intraobserver 
and interobserver reliability analyses for radiographic assess-
ments. Consequently, the reproducibility of the measurements 
could not be objectively verified; this limitation should be con-
sidered when interpreting the findings.

Conclusions

Standard anatomical literature presents varying descriptions of 
the MF, given that its characteristics considerably differ among 
populations. The present study used panoramic radiographs 
to evaluate MF position, shape, symmetry, and dimensional 
characteristics. Within the limitations of this study, it can be 
concluded that the MF exhibits substantial anatomical vari-
ability. The most common location was at the level of the sec-
ond premolar (position 4). Although a round shape was the 
most prevalent morphology, a high rate of bilateral asymme-
try (80.2%) was a key characteristic of the evaluated cases. 
Furthermore, although age did not substantially affect inter-
foraminal distance, sex played a prominent role: men exhibit-
ed a greater interforaminal distance compared with women. 
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Precise preoperative knowledge of these anatomical variations 
is essential for dental professionals. Accurate radiographic as-
sessment is critical to avoid nerve injury and paresthesia dur-
ing surgical procedures such as implant placement.

Data Availability

The datasets used and/or analyzed during the current study 
are available from the corresponding author upon reason-
able request.

Department and Institution Where Work Was Done

Department of Oral and Maxillofacial Surgery, Faculty of 
Dentistry, Eskisehir Osmangazi University, Eskisehir, Türkiye.

Declaration of Figures’ Authenticity

All figures submitted have been created by the authors who 
confirm that the images are original with no duplication and 
have not been previously published in whole or in part.

References:

	 1.	Greenstein G, Tarnow D. The mental foramen and nerve: clinical and ana-
tomical factors related to dental implant placement: A literature review. J 
Periodontol. 2006;77(12):1933-43

	 2.	González-Martín M, Torres-Lagares D, Gutiérrez-Pérez JL, Segura-Egea JJ. 
Inferior alveolar nerve paresthesia after overfilling of endodontic sealer 
into the mandibular canal. J Endod. 2010;36(8):1419-21

	 3.	 Pelé A, Berry PA, Evanno C, Jordana F. Evaluation of mental foramen with 
cone beam computed tomography: A systematic review of literature. Radiol 
Res Pract. 2021;2021:8897275

	 4.	Coban D, Unal Erzurumlu Z, Sadik E, Yasa Y. Evaluation of mental foramen 
and accessory mental foramen using cone beam computed tomography 
in a Turkish population. BMC Med Imaging. 2025;25(1):140

	 5.	Kqiku L, Sivic E, Weiglein A, Städtler P. Position of the mental foramen: An 
anatomical study. Wien Med Wochenschr. 2011;161(9-10):272-73

	 6.	Aminoshariae A, Su A, Kulild JC. Determination of the location of the men-
tal foramen: A critical review. J Endod. 2014;40(4):471-75

	 7.	 Tohumcu A, Gorgun EA, Efeoglu S. Localization of the mental foramen in 
relation to the mandibular bone using ultrasonography and orthopanto-
mography: A comparative study in the Turkish population. BMC Oral Health. 
2025;25(1):1671

	 8.	 Abdullah Bahamid A, Yousef Alsaif S, Mohamed Almansouri AS, et al. Mental 
foramen position, shape, continuity, and symmetry among malocclusion 
patients: A radiographic study. Cureus. 2023;15(12):e51056

	 9.	Kaya S, Tartuk GA, Eskibağlar M, et al. Determining the mental foramen lo-
cation in a Turkish population: A cone beam computed tomography study. 
Turk Endod J. 2021;6:87-91

	10.	 Tebo HG, Telford IR. An analysis of the variations in position of the mental 
foramen. Anat Rec. 1950;107(1):61-66

	11.	Aljarbou F, Riyahi AM, Altamimi A, et al. Anatomy of the accessory mental 
foramen in a Saudi subpopulation: A multicenter CBCT study. Saudi Dent 
J. 2021;33(8):1012-17

	12.	Voljevica A, Talović E, Hasanović A. Morphological and morphometric anal-
ysis of the shape, position, number and size of mental foramen on human 
mandibles. Acta Med Acad. 2015;44(1):31-38

	13.	Aldosimani MA, Aljarbou FA, Althumairy RI, et al. Analysis of mandibular 
premolar root position in relation to adjacent cortical plates and mental 
foramen using cone beam computed tomography in the Saudi population. 
Saudi Med J. 2019;40(3):298-301

	14.	Mahabob MN, Sukena SA, Al Otaibi ARM, et al. Assessment of the men-
tal foramen location in a sample of Saudi Al Hasa population using cone-
beam computed tomography technology: A retrospective study. J Oral Res. 
2021;10(3):1-9

	15.	 Srivastava KC. A CBCT aided assessment for the location of mental fora-
men and the emergence pattern of mental nerve in different dentition sta-
tus of the Saudi Arabian population. Braz Dent Sci. 2021;24(1):2372

	16.	 Thanyakarn C, Hansen K, Rohlin M. Measurements of tooth length in pan-
oramic radiographs. 2: Observer performance. Dentomaxillofac Radiol. 
1992;21(1):31-35

	17.	Green RM. The position of the mental foramen: A comparison between the 
southern (Hong Kong) Chinese and other ethnic and racial groups. Oral Surg 
Oral Med Oral Pathol. 1987;63(3):287-90

	18.	 Santini A, Land M. A comparison of the position of the mental foramen in 
Chinese and British mandibles. Acta Anat (Basel). 1990;137(3):208-12

	19.	 Santini A, Alayan I. A comparative anthropometric study of the position of 
the mental foramen in three populations. Br Dent J. 2012;212(4):E7

	20.	Ahmad Y, Alajmy N, Almobiedh K, et al. Panoramic assessment of mental 
foramen location in adult patients in Riyadh, Saudi Arabia: A retrospective 
cross-sectional study. Cureus. 2024;16(10):e72656

	21.	Babshet M, Sandeep R, Burde K, Nandimath K. Evaluation of the position of 
mental foramen and its correlation with age in selected Indian population, 
using digital panoramic radiograph. Int J Dent Sci Res. 2015;3(4):87-91

	22.	Kawamoto M, Kondou H, Ichioka H, et al. Age- and sex-related changes in 
the position of the mental foramina and age estimation methods that use 
these changes. Sci Rep. 2024;14(1):31560

	23.	Udhaya K, Saraladevi KV, Sridhar J. The morphometric analysis of the men-
tal foramen in adult dry human mandibles: A study on the South Indian 
population. J Clin Diagn Res. 2013;7(8):1547-51

	24.	Ghandourah AO, Badaoud MB, Dahlawi A, et al. A radiographic analysis of 
the location of the mental foramen. Saudi Dent J. 2023;35(4):354-58

	25.	 Jacobs R, Quirynen M. Dental cone beam computed tomography: 
Justification for use in planning oral implant placement. Periodontol 2000. 
2014;66(1):203-13

8
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

Çağlar Koşar Y. et al. 
Mental foramen position and morphology

© Med Sci Monit, 2026; 32: e953535
CLINICAL RESEARCH

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

A
P
P
R

O
V

E
D

 G
A

L
L
E
Y
 P

R
O

O
F


