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 ABSTRACT 

Introduction: The division of mental nerve to smaller branches can be the cause of accessory mental foramen 
(AMF) formation. Patients may encounter post-operative complications if this anatomical variation is neglected 
during invasive treatment procedures. The present research aimed to determine the prevalence of AMF in a 
selected Iranian population using Cone Beam Computed Tomography (CBCT).  Materials and methods: In this retrospective cross-sectional study, CBCT images of 159  patients were 
evaluated to assessment of presence or absence of AMF and its size and location in relation to main mental 
foramen (MF). The SPSS v. 24 software and logistic regression model were used for data analysis.  Results:  AMF was present in 3.77% cases, 83.33 % of which were reported to be unilateral. In 28.57% of 
patients, the AMF was located mesial to the main foramen, while in 57.14% percent it was located distal to the 
main foramen and only in one case (14.28%), the main and AMF were located aligned. The mean diameter of 
AMF were 1.57 mm.  Conclusion: The results showed that, AMF is not uncommon, hence to prevent the inadvertent injuries during 
surgeries in premolar teeth region, pre-treatment assessment using CBT images is recommended. Keywords: AMF, Anatomic landmarks, Cone Beam Computed Tomography, Mental foramen 

 INTRODUCTION 
Mental foramen (MF) is a round or oval foramen located on 
the buccal surface of the lower jaw [1]. The main role of this 
foramen is to transmit the terminal branch of the inferior 
alveolar nerve and vessels in this area. The inferior 
alveolar nerve and vessels, exit the MF as supplying 
vessels and nerves of the inferior teeth, lip, gingiva, and 
soft tissues of chin after passing through the mandibular 
foramen and inferior alveolar canal [2]. 
 It seems that mental nerve can divides into some 
small branches before the 12th week of gestation and can 
lead to the formation of the AMF [3]. AMF can be located 
superior, inferior, or posterior to the MF. It can appear 
either as a single foramen or multiple foramina, unilateral or 
bilateral and it is generally smaller than 1 mm [4].  
 The anatomical location of the main and AMF is of 
great importance for local anesthesia, oral surgeries such 
as endodontic surgeries, treatment of parasymphysis 
fractures and etc. [5]. Patients may encounter post-
operative complications if this anatomical variation is 
neglected during invasive treatment procedures. The most 
important and severe complication of AMF injury is sensory 
disturbance of the lower lip [6, 7]. 
 CBCT has been commonly used for diagnosis and 
treatment planning, because of its examination accuracy 
[8]. Using CBCT a precise anatomic structures analysis is 
possible, due to the better quality and lower distortion in 
comparison with conventional radiographs [9]. 
 The great variety of surgical interventions in the chin 
region including oral implants placement, , endodontic 
surgery, bone grafting etc. require an exact evaluation of 

structures of this region like mandibular canal, MF and 
AMF. CBCT is reliable diagnostic tools for this purpose [6]. 
 Due to the importance of awareness about the 
prevalence and location of the AMF in different treatment 
plans, this study aimed to determine the prevalence of AMF 
in a selected Iranian population using CBCT.  MATERIALS AND METHODS 
This is a retrospective cross-sectional study in which 
archived CBCT images prepared for various purposes in 
radiology centers in the north of Iran were used. The 
images were taken by NewTom VGi (QR SRL Co., Verona, 
Italy) with 110 kVp, 20 mA and voxel size of 0.3×0.3×0.3 
and were taken with different fields of view (8×8, 12×8 
,15×12 and 15×15). The study protocol was approved in 
the ethics committee of medical studies of Dentistry Faculty 
of Tehran University of Medical Sciences. 
 The inclusion criteria for this study were the presence 
of first and second premolars in both sides of the mandible, 
absence of any pathology (radiolucencies that might 
represent cyst and tumor or periapical lesion), fracture, 
supernumerary or impacted teeth in this region, images 
with high geometric resolution and availability of precise 
information about patient’s age and gender. Ultimately, 159 
CBCT images fulfilling the inclusion criteria were evaluated. 
 Demographic information of patients such as age and 
gender were recorded. CBCT images were evaluated in 
sagittal, coronal, axial, cross-sectional planes to find 
accessory mental foramina. First, the pathway of the 
inferior alveolar nerve canal was tracked in axial sections 
on both sides until it reached the main MF. Then, any small 
branches of main canal pathway were tracked to the 
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opening orifice on the labial surface of the bone. If the 
orifice of AMF was observed, all cross-sectional sections, 
multiplanar reconstruction, and 3D views were also 
evaluated to approve the finding. In images that approved 
the presence of the AMF, those being unilateral or bilateral 
were also recorded. 
 To measure the diameter of the AMF, images of 
different sections were reviewed to determine the greatest 
diameter present using the measurement tool of NNT 
Viewer software and its size was recorded. The location of 
the AMF relative to the main MF (i.e. being medial, distal, 
coronal, and apical) was evaluated. 
 SPSS v. 24 and logistic regression statistical tests 
were used for data analysis and the level of significance 
was set at 0.05.  
 RESULTS 
Among all 159 CBCT images fulfilling inclusion criteria, 95 
images belonged to women while 64 images belonged to 
men ranging from 18-77 years. 
 Prevalence of the AMF was 3.77% (6 cases: 4 males 
and 2 females) one of which was bilateral (16.67%) and 
others were unilateral (83.33%). 3 cases of unilateral 
accessory foramina were located on the right side of the 
jaw (60%) and two cases were located on the left side of 
the jaw (40%). The mean diameter of the AMF was 1.57 
mm. Relative to the main MF, 2 AMFs were mesial 
(28.57%), 4 were distal (57.14%), and one case was 
aligned but coronal to it (14.28%). 
 Logistic Regression test suggested that age 
(P=0.957) and gender (P=0.22) do not significantly affect 
the prevalence of the AMF.   DISCUSSION 
AMF is an important anatomical structure in the premolar 
and molar areas of the mandible [7]. Awareness of the 
anatomical variations of the MF is necessary when 
planning any surgery in this region. Failure to identify and 
account for the presence of AMF has been suggested as a 
reason for post-operative complications such as paralysis 
or hemorrhage following dentoalveolar surgical procedures 
including periapical endodontic surgery or implant insertion 
in this region [10]. It has also been associated to labio 
mandibular paresthesia following endodontic overfilling 
[11]. Due to the importance of this anatomical variation and 
the dearth of research in this regard in the north of Iran, this 
study was conducted. 
 The use of cone beam computed tomography in the 
diagnosis and/or management of dentoalveolar problems, 
is increasing rapidly worldwide. Because three dimensional 
images provide more highly accurate information with lower 
distortion than conventional radiographs [9]. After 
examining of 365 patients, Naitoh et al [12] showed that 
only 18 AMF were detectable in panoramic radiographs, 
while they identified 37 AMF with the aid of CBCT. So AMF 
is more likely to be seen if CBCT is used. 
 Results of our study suggested that the prevalence of 
the AMF was 3.77%. These results are in agreement with 
some researches, such as Yovchev et al. [13] and Imada et 
al. [14], which showed that AMF was present in 3.68% and 
3% patients respectively. However Noruzi et al. [5] found 
that the prevalence of AMF was 10.55% in another 

population of Iran. This contrast could be attributed to the 
differences in sample size and populations of two studies. 
Incidence of AMF was also more frequent in some 
populations like Indian (up to 13%) [15]. 
 Like results of Khojastepour et al. [16] and Lam et al. 
[17], we found that there was no statistically significant 
difference between frequency of AMF in different sex and 
age groups. Zmysłowska-Polakowska et al. [6] showed that 
AMF was more incident in males. It should be stated that 
some researchers like Paraskevas et al. [18] and 
Katikireddi et al. [19] used CBCT images to evaluate 
human dry mandible, so the gender and age were 
unknown. This limitation was solved in this study by 
recording demographic information. Thus, this study could 
be considered more valid due to providing more 
comprehensive information and it even provided the 
background for conduction of meta-analyses which are 
highly-valued studies. 
 Double AMF occurrence in our results (16.66%) is in 
accordance with Lam et al. (0.3%) [17] and Katakami et al. 
(0.7%) [11], but slightly more than study of Yovchev et al. 
(0.36%) [13]. in current study, AMF is unilateral in 83.33% 
of cases. In most of other studies, unilateral AMF was more 
prevalent compared to bilateral location [11, 13, 18]. 
 About the location of the AMF relative to the main MF, 
it should be stated that in current study, 28.57% of AMFs 
were mesial, 57.14% of cases were distal, and one case 
(14.29%) was aligned but vertically coronal. It should be 
noted that cases in which AMF is located above the level of 
MF, are more prone to undesirable injuries during 
periapical surgeries or implantation. Our results showed 
that approximately 42.8% cases had AMF above the MF. It 
is in accordance with several studies founding that the 
position of AMF was usually inferiorly or distal-inferiorly to 
the MF-location sufficient for most surgical procedures [5, 
11, 20, 21]. However Imada et al. [14] found that Most 
AMFs were located between premolar teeth, superior or 
mesial to the MF. The differences between studies are 
probably related with study design, sample size, different 
imaging techniques, ethnic and racial peculiarities. 
Interestingly no AMFs were detected in panoramic images 
of Imada et al. [14]. They concluded that CBCT is an 
effective tool to 3-dimensionally evaluation of 
neuromuscular structures such as MF and its alterations 
 It has stated that larger accessory mental canals with 
a diameter of more than 1 mm are more prone to a major 
hematoma [13].  Our data showed that approximately 85% 
cases had AMF canal bigger than 1 mm, so this anatomic 
variant should be noticed by surgeons. Our results are in 
accordance with Noruzi et al. [5], Paraskevas et al. [18] and 
Yovchev et al. [13] which showed that most of AMF were 
greater than 1 mm. 
 In the one of largest study which ever conducted in 
this regard, lam et al [17] stated that nearly one in 15 
individuals have AMF. They suggested that Clinicians must 
be acutely aware of this anatomical variation and treatment 
plan of each case accordingly.  CONCLUSION 
The results showed that, AMF is not uncommon, hence to 
prevent the inadvertent injuries during surgeries in 
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premolar teeth region, pre-treatment assessment using 
CBT images is recommended. 
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