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ABSTRACT 

Objective: To establish the prevalence, anatomy, and demographic correlates of AMF in a Saudi sub-population in 

the Qassim region using Cone-Beam Computed Tomography (CBCT). 

Study Design: Cross-sectional retrospective study 

Place and Duration of Study: This study was conducted at the Department of Oral and Maxillofacial Radiology, 

College of Dentistry, Qassim University, Kingdom of Saudi Arabia from August 2025 to October 2025. 

Methods: 415 CBCT scans were used to evaluate the frequency, laterality and location of AMFs in relation to 

mental foramen. SPSS version 2.0 was used for statistical evaluation of correlations with gender and side of 

occurrence.   

Results: AMF was found in 3.4% of the population under study. The diversity was mainly on the left side (78.6%), 

located superior to the mental foramen (35.7%). Majority (85.7%) cases had one accessory foramen. There was no 

statistically significant difference in terms of gender or age as per AMF characteristics.   

Conclusion: Even a low prevalence of AMFs has significant implications for dental implants in the mandibular 

premolar region, emphasizing the essential role of preoperative CBCT to ensure safe and precise implant placement. 
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INTRODUCTION 

The mental foramen is an important anatomical 

structure that appears on the anterolateral side of the 

mandible and is the conduit of the mental nerve and 

vessels that serve the lower lip, chin and other soft 

tissues. Its morphology, location, and its potential 

anatomical changes directly relate to local anesthesia, 

implantation, endodontic treatment, and managing 

trauma.[1,2] These variations include the accessory 

mental foramen (AMF), which is an extra opening 

through which branches of the mental nerve can be 

found, mostly as a result of patterns of neural branching 

during early mandibular development.[3]  
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The presence of AMF can increase the risk of 

anesthesia failure, compromised implant osteotomy, 

postoperative neurosensory deficits, and unintended 

neurovascular injury during implant placement in the 

mandibular premolar region.[4] 

AMFs have a significant degree of variation among 

populations. The reported prevalence can be as low as 

1% and as high as over 10% based on ethnicity, sample 

features, and the imaging technique.[5,6] The prevalence 

estimates are more likely to increase when assessment 

is performed with CBCT, which is more sensitive in the 

detection of small accessory foramina.[7,8] Muinelo-

Lorenzo et al. explained a high heterogeneity of AMF 

dimensions and laterality, highlighting the necessity of 

region-specific anatomical databases.[3] Morphometric 

variations were observed in Brazilian and Turkish 

populations.[2,9] Similar variations in ethnic populations 

in South and West Asia were linked to genetic or 

developmental factors.[10,11] 

In Saudi Arabia, AMFs literature is still small even 

though there is now developing evidence that 

mandibular neurovascular anatomy exhibits population-

specific features. A multicenter CBCT study in a Saudi-

based cohort indicated that detailed mapping of these 

structures is necessary.[12] Bilateral asymmetry and 

other anatomical diversity should be incorporated in 

clinical treatment planning.[13] 
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The accidental damage of accessory mental branches is 

likely to cause neurosensory losses that are challenging 

to undo and create complications in the treatment 

process. Orofacial injury and post-surgery nerve 

complications are a non-trivial global burden that can 

lead to functional impairment, decreased oral health-

related quality of life, and increased healthcare 

utilization. By utilizing CBCT, proper identification of 

AMFs are needed to reduce avoidable iatrogenic 

damages. 

There exists a significant gap in AMF-specific 

information in the Qassim region, a central population 

in Saudi that has very specific demographic features. 

The prevailing national literature has been, in most 

cases, multicentric or concerned itself with overall 

morphology of foramen of the mesencephalon without 

in-depth studies of accessory foramina. Since AMFs 

have clinical relevance, and geographical variability in 

the mandibular anatomy is known, the evidence 

required to establish safe clinical practice and improve 

surgical planning is region-specific. 

The present research offers a CBCT-based analysis of 

prevalence, laterality, frequency, morphometry, and the 

related demographic traits of AMFs within a Qassim 

subpopulation. The study aims to present clinically 

utilizable anatomical information, to enhance safer and 

more accurate dental and maxillofacial practices in the 

area. 

METHODS 

This cross-sectional, retrospective study was done at the 

Department of Oral and Maxillofacial Radiology at 

Qassim University, over a period of 3 months. Ethical 

clearance was obtained from the institutional ethics 

committee, with order number 25-37-19. Strict 

confidentiality was followed by anonymizing the data 

before analysis. The CBCTs were retrieved from the 

radiology archives. The sample size was determined to 

be 415; calculated by taking the expected prevalence of 

8.9%.  

Inclusion criteria included the presence of high-quality 

CBCTs of patients of at least 18 years of age (both 

genders), that were scanned within the period of 2021 

to 2025 and had a clear visualization of the mental 

foramen area. Patients with history of craniofacial 

syndromes, congenital anomalies, mandibular fractures, 

prior mandibular surgeries or bone pathology were 

excluded. Two independent examiners with experience 

in the special imaging programs were asked to analyze 

the CBCT images and evaluate the presence, location, 

side, and number of AMFs. A third expert validated the 

findings. Position of the AMF was determined in 

relation to the mental foramen. 

SPSS version 26.0 was used to record and analyze data. 

The data were summarized using descriptive statistics 

(frequency, meaning percentage, mean, and standard 

deviation). Categorical differences (gender and side of 

occurrence) were determined by chi-square tests, 

whereas continuous variables (age or distance to the 

mental foramen) were compared with the help of t-tests. 

p-value below 0.05 was assumed to be statistically 

significant. 

RESULTS 

The scans included 260 males (62.7%) and 155 females 

(37.3%). 14 participants (3.4%) showed the presence of 

AMF (Figure 1), which were mostly unilateral. 78.6% 

(n=11) occurrence was on the left side. A single 

accessory foramen was the most frequent presentation 

(85.7%. n=12), while 14.3% (n=2) had two accessory 

foramina. 

 
Figure No. 1: Pie Chart representing the prevalence 

of AMF  

 

The AMF position relative to the primary Mental 

Foramen (MF) varied (Table 1). The highest prevalence 

was in the superior aspect of the MF (35.7%). 

 

Table No. 1: Anatomical Location of Accessory 

Mental Foramina Relative to the Mental Foramen 

(n=14) 

Location Relative 

to MF 

Frequency 

(n) 

Percentage (%) 

Superior 5 35.7 

Posterior 3 21.4 

Anterior 2 14.3 

Inferior 2 14.3 

Anterior and 

Inferior 

1 7.1 

Posterior and 

Superior 

1 7.1 

Total 14 100.0 

 

Of the 14 positive cases,11 were male and 3 were 

female, with the mean age of the sample being 30.14 

years (SD ± 8.23).  
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Table No. 2: Distribution of Accessory Mental 

Foramina Characteristics by Gender (n=14) 

Charac-

teristic 

Category Female Male  Total  

Side of 

Occurrence 

Left 2 9 11 

Right 1 2 3 

Location 

Relative to 

MF 

Anterior 0 2 2 

Anterior 

and Inferior 

0 1 1 

Inferior 2 0 2 

Posterior 0 3 3 

Posterior 

and 

Superior 

0 1 1 

Superior 1 4 5 

 

Most of the males presented with AMF on the left-side 

(n=9). The superior position was most prevalent in 

males (n=4), and in females the most prevalent position 

was inferior to the MF (n=2). (Table 2) 

The mean distance between the AMF and the Mental 

Foramen was 4.82 mm (SD ± 2.21), and had a range of 

3.20 mm to 12.00 mm. (Table 3) 

Table No. 3: Descriptive Statistics of AMF–MF 

Distance  

Para-

meter 

Mean 

± SD 

(mm) 

Median 

(mm) 

Min. 

(mm) 

Max. 

(mm) 

IQR 

(Q1–

Q3) 

(mm) 

AMF–

MF 

Distance 

4.82 ± 

2.21 

4.54 3.20 12.00 3.60 – 

5.10 

 

There were no significant gender differences in relation 

to age (p=0.63) or distance of the AMF to the MF 

(p=0.489) (Table 4). 

 

Table No. 4: Comparison of Age and AMF–MF Distance Between Male and Female Subjects 

Variable Gender N Mean Std. Deviation P-Value 

Age (years) Male 11 30.73 9.06 0.630 

 Female 3 28.00 4.58 

Distance from 

MF (mm) 

Male 11 5.05 2.43 0.489 

 Female 3 4.00 0.96 

 
Figure No. 2: Position of AMF (a, b, c – Superior to MF: d, e, f - Inferior to  

MF: g - Posterior to MF: h – Anterior to MF: i – Multiple AMFs.) 
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Figure 2 illustrates the various positional relationships 

of AMFs relative to the primary mental foramen (MF), 

and multiple accessory openings as visualized on 

CBCT images. 

DISCUSSION 

The current study adds to an accumulating literature 

which shows that mandibular neurovascular 

heterogeneity is much more intricate and population-

based, and suggests that AMFs, despite being 

historically discussed as rare anatomical anomalies, do 

have frequent occurrence such that they should be 

regarded as common clinical entities.[6] The 

observations are in agreement with multiethnic studies 

that suggest that superior imaging modalities 

significantly enhance the identification of small 

accessory openings.[3,7] Studies that use CBCT always 

indicate relatively high rates of AMF, which supports 

the methodological assumption that underreporting in 

the past was not as a result of biological rarity.[5,14] 

Relative studies with global data shows that there is a 

large dispersion among the populations. Barbosa et al. 

showed significant diversity of AMF dimensions in 

Brazilian people, whereas Alma Voljekova et al. 

showed the clinical significance of AMF morphology in 

Bosnian groups.[9,15] AMFs were found in Turkish 

cohorts with a range of variability in the number, 

diameter, and neurovascular pathway.[2] Coban et al. 

proposed that craniofacial patterns in the past could be 

a root of regional variation.[2,16] Results of studies in 

Iranian, Indian, and Chinese subpopulations also 

provide generalized morphometric results, which would 

support the safe practice of oral surgery.[10,11,17-19] 

The patterns of lateralities in the present research are 

similar to a number of published data. Bruna-Mejias et 

al. reported that unilateral double mental foramina 

prevailed, however Sakalem et al. reported bilateral 

replications in a smaller proportion of specimens 

pointing to a possible developmental process in which 

bilateral replications are rarer than bilateral 

divergences.[4,20] The bilateral AMF case-report 

described by Karabıyık and Kıranatlı is another 

example of how extensive an anatomical variation  

can be.[21] The morphometric parameters in the current 

study; especially the distance between AMFs and the 

primary mental foramen, is in line with previous 

studies, which found that most AMFs are positioned 

closely to the main mental foramen, and that accessory 

branches are likely to arise due to early bifurcation of 

the mental nerve.[22-25] 

The demographic variable is still not fully 

comprehended, as the data shows that there is 

inconsistent correlation between AMF characteristics, 

age, and gender. Khalifa and Ahmad et al. found 

gender-specific variations in general anatomy of mental 

foramen, although they seldom touch conclusively on 

AMFs.[26,27] CBCT studies by Mostafavi et al and 

Çimen et al. have shown no significant demographic 

effects.[5,6] The lack of effective demographic predictors 

in the current results may indicate that AMF formation 

can be more tied to the developmental morphology 

rather than the sex-based or age-related variance. 

Shan et al. and Muinelo-Lorenzo et al. showed through 

pooled studies that accessory foramina form a 

nontrivial anatomical category in world populations, 

which go against the assumption they are rare 

anomalies.[3,8] Thomaidi et al, further explored this 

knowledge by combining the methods of dry mandible 

analyses and meta-analytic synthesis, finding that 

AMFs are present in a wide variety of human 

populations, albeit with significant changes in their 

level of expression. Such multi-study syntheses 

reinforce the interpretive case that AMFs should not be 

treated as exceptions but as morphological variants to 

which considerable clinical implications can be 

expected.[28] 

The results of the current study also add to the overall 

research of the variations of the mandibular canal and 

the neural pathways. An example is a study by Muley  

et al in which the mandibular arch is often characterized 

by complex accessory canals, making the operation in 

the areas around the premolar area difficult.[29] In a 

similar vein, Shan et al. found heterogeneity in the 

mandibular canal branching, among which AMFs are a 

peripheral expression.[8] Placed in this anatomical 

context, the existing data supports the notion of the 

mandibular neurovascular system as a complex 

construct that can vary and be highly patterned and 

needs to be captured accurately with regard to safe 

intervention. 

These studies highlight that AMFs are not rare to be 

considered not of clinical significance. Regional 

difference is a significant predictor of the anatomical 

structure.[30] CBCT is the most dependable method of 

identification of accessory foramina and surgical 

planning. The results of the current research can help 

advance this dynamic area by determining baseline 

AMF features in the Qassim region. AMFs and their 

morphometry have a direct impact on surgical safety in 

case of implant placement, apical surgery, premolar 

extraction, genioplasty, and periapical curettage. 

Clinicians must incorporate AMF mapping in their 

regular diagnostic procedures particularly during the 

procedures undertaken in the premolar area. In terms of 

research, the results indicate that more regional 

databases that would reflect the anatomical variation of 

the Saudi subpopulations are necessary. In the future, 

multi-center datasets and three-dimensional mapping of 

nerve trajectories should be included to better establish 
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functional pathways associated with accessory 

foramina. 

CONCLUSION 

The present research contributes to the anatomical 

literature on AMFs, with strong region-specific 

evidence of the existence of anatomically significant 

variation and quantifiable prevalence in a Qassim 

subpopulation. Placed in the wider context of the 

international evidence base, the results support the fact 

that AMFs are a consistent morphological type that has 

high implications to dental and maxillofacial 

interventions. 
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