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Abstract 
The mental foramen (MF) is a crucial marker for local anesthetic, surgical, and implantology treatments. After 
passing through the mandibular canal, the inferior alveolar nerve and blood vessels exit the MF as the mental 
vascular nerve. On radiographs, MF appears as a round or oval area of radiolucency inferiorly to the corpus mandible 
on the lateral sides (left and right). Consideration must be given to its morphology, location, and anatomical 
variances to minimize mental nerve harm. The focus of this literature review is to find out whether cone beam CT 
(CBCT) can accurately evaluate MF anatomy implantation and increase the clinician's understanding of this critical 
topic. Evidence-based research published between 1987 and 2022 was looked for in the literature using MEDLINE 
(PubMed), Web of Science, Scopus, the Iraq Virtual Science Library, and manual investigation of more sources. 
This was done to find articles that might be relevant. Between the two premolars, or apically to the second premolar, 
was where the MF was located most of the time. Men had larger mental foramens than women did, on average. 
Males tended to have a longer anterior loop than females. More frequently than panoramic, CBCT correctly 
identified the anterior loop and accessory MF. 
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Introduction 
The mental foramen (MF) is placed on the 
lateral aspect of the mandible's body; it 
denotes where the inferior alveolar nerve and 
blood vessels exit the mandibular canal in the 
jaw. The mental bundle nourishes the lower 
lip, chin, and gingival tissue, with blood flow 
and sensory innervation (Singh R, Srivastav, 
2010). The position and shape of the MF may 
vary according to variables such as age, 
gender, ethnic variations, and heredity 
(Alrahabi and Zafar, 2018; Asrani and Shah, 
218). The MF is one of the most frequent 
locations of iatrogenic damage during 
anesthetic induction or surgery. Extraction of 
premolar and molar root tips, as well as 
implant placement in the mandibular 

premolar area, are the most complex surgical 
procedures owing to the risk of neuro-sensory 
alterations in the lower lip and chin. If the MF 
is not adequately recognized and 
safeguarded, the danger of injury rises (Singh 
R, Srivastav, 2010). 
Cone beam CT (CBCT) is a minimal-dose 
scanning approach developed for capturing 
images of the jaws and teeth with a revolving 
conical or pyramidal x-ray beam with a 
reciprocal image detector, CBCT can capture 
data from the whole volume of interest. This 
information is then utilized to create 2 or 3 
dimensional (D) slices (Arai et al., 1999; 
Mozzo et al., 1998; Dawood A, Patel S, 
Brown, 2009; Sukovic, 2003; Mah et al., 
2003; Dos Santos et al., 2018). 
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The CBCT provides non-superimposed 3D 
reconstructions of the oral cavity and distinct 
slices (axial, sagittal, and coronal) of the 
region of interest. Establishing quantitatively 
the MF's position and the existence of the 
anterior loop (AL) is currently best 
accomplished with high-resolution CBCT 
(Aminoshariae, Su and Kulild, 2014; 
Vujanovic-Eskenazi et al., 2015). 
Prior to the advancement of dental 
rehabilitation procedures and the 
development of more precise 3D diagnostic 
images, researchers were also keenly 
interested in determining the anatomical 
variation of MF. However, this concern has 
gained a heightened level of significance due 
to the aforementioned developments in 
CBCT images (Von Arx et al., 2013; 
Ezoddini-Ardakani et al., 2016; Khalid et al., 
2019). 
Because of their clinical significance, the 
morphometric properties of MF are of 
particular interest. The MF can be damaged 
during surgical procedures, leading to 
paresthesia or numbness of the lower lip, and 
chin, and from the MF to the midline 
(Greenstein and Tarnow, 2006; Apinhasmit et 
al., 2006). Dental surgeons must precisely 
define the MF before performing bone 
augmentation, implant insertion, 
orthognathic surgery, and osteotomies during 
periapical surgery (Bartling, Freeman and 
Kraut, 1999; Wismeijer et al., 1997; Jacobs et 
al., 2007; Pommer et al., 2008). Therefore, 
the focus of this literature review is to find out 
whether CBCT can accurately evaluate 
mental foramen anatomy prior to 
implantation and increase the clinician's 
understanding of this critical topic. 
Materials and Methods 

Evidence-based research published between 
1987 and 2022 was looked for in the literature 
using MEDLINE (PubMed), Web of Science, 
Scopus, the Iraq Virtual Science Library, and 
manual investigation of more sources. This 
was done to find articles that might be 
relevant. Review articles on similar topics 
that had been published before were also 
looked at to see if they might be relevant. For 
this, the words mental, cone beam CT, 
anatomy, implant, and morphology were used 
as keywords. 
Only studies that were written in English and 
used CBCT images to characterize the MF's 
anatomical structure and the area around it 
were included. There were rules about what 
kinds of studies couldn't be used, such as 
panoramic studies, case reports, and research 
on children, and studies that used other kinds 
of CT. The comparison was based on sex, 
age, dentate state, and ethnic group. 
Results 
The first search yielded 60 papers. 
Eventually, 30 papers were included in the 
present review. For a better understanding, 
the key findings of the radiographic 
examination of the mental foramen 
characteristics are presented in the following 
topics: 
In around 150 CBCT scans, Al-Qahtani 
highlighted that the most widespread form of 
MF was oval, then round (Al Qahtani, 2022). 
Similarly, Sheikhi et al. observed that oval 
pictures accounted for 69.4% of all scans in 
their research of 180 CBCT images, whereas 
round ones made up just 30% (Sheikhi et al., 
2015). Ezoddini-Ardakani et al. mentioned 
that the most typical orientation of the MF is 
posterior-superior, and it can be oval or 
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circular in shape (Ezoddini-Ardakani et al., 
2016). 
Previous investigations often used panoramic 
images, which provide a flat view of a curved 
structure, suggesting that the imaging method 
may be to blame for the observed 
discrepancy. Radiology's CBCT yields a 
correct angular representation of curved 
structures, with the ability to reduce 
discrepancies. 
In an investigation by Olasoji et al. (Olasoji 
et al., 2004), 34 percent of cases had the MF 
between the first and second premolars, and 
24.5 percent had it under the second 
premolar's apex. Some research suggests that 
MF often occurs between the first and second 
premolars (Currie et al., 2015; Gungor et al., 
2006; Verma et al., 2015; Jasim, 2020; Gada 
and Nagda, 2014). 
CBCT images from 117 patients in Belarus 
were chosen at random. Most people's mental 
foramens were found in the space between 
their lower premolar roots (57.7%) or in the 
projection of their lower second premolar 
root (33.8%). Sixty-five percent of patients 
had an MF that extended below the tops of 
their roots. A projection line across the root 
apex was found to be the location of the 
foramen in 29.5% of the samples. The MF 
was found high up on the skull, above the root 
apex, in 5.6% of people. Most 84.2% of the 
MF was horizontally elongated ovals. The 
second most common variant (29.1%) has a 
canal that began mesially to the MF and then 
curved backward and upwards to create an 
anterior loop. So dental treatments in the 
anterior mandible are more successful and 
safer when the patient's own MF topography 
is updated using CBCT (Kabak et al., 2017). 

The average diameter of the MF was 
observed to range from 2.08±0.53 mm to 4.44 
±1.13 mm by Pelé et al. (Pelé et al., 2021). 
Muinelo-Lorenzo et al., and Goyushov et al. 
both found that it was typically 
approximately 3 mm (Muinelo-Lorenzo et 
al., 2017; Goyushov, Tözüm and Tözüm, 
2018). Males had a larger average diameter 
than females did across the literature; the 
gender gap might be as large as 0.62 mm (Dos 
Santos et al., 2018; Gada SK, Nagda, 2014; 
Chen et al., 2015; Alsoleihat et al., 2018; 
Chen et al., 2013; Gungor et al., 2017; Naitoh 
et al., 2009; Ritter et al., 2012; Gümüşok et 
al., 2017), Figures 1,2.  
The accessory mental foramen (AMF) 
According to research conducted by Bosykh 
et al. (Bosykh et al., 2019) and Sisman et al. 
(Sisman et al., 2012), the prevalence of AMFs 
varied from 2% to 26% among the groups 
investigated, with a higher incidence among 
males. The earlier authors typically found 1-
2 AMFs per subject (Naitoh et al., 2009; 
Katakami et al., 2008; Carruth et al., 2015; 
Krishnan et al., 2018; Imada et al., 2014; 
Miloğlu et al., 2013). Fewer than 15% of 
people are thought to have an accessory MF, 
according to the majority of studies 
(Ezoddini-Ardakani et al., 2016). Ethnic 
variations have been shown to affect AMF 
incidence (Dawood, Patel and Brown, 2009; 
Sukovic, 2003; Dos Santos Oliveira et al., 
2018; von Arx et al., 2013; Chen et al., 2015; 
Wang et al., 2017). 
The anterior loop (AL) of the inferior alveolar 
nerve  
The prevalence of AL varied from 10.4% to 
94% between trials, and from 10% to 86% 
across sides studied (Eren et al., 2016; 
Koivisto et al., 2016; Christopher et al., 2018; 
Wong and Patil, 2018). Among many 
investigations, only two had a greater mean 
AL length in females (both 0.81 ± 1.18 and 
6.5 ± 1.63 mm), suggesting that the AL mean 
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is longer in males (Chen et al., 2015; Sahman 
and Sisman, 2018). 
Clinical importance of mental foramen 
anatomy 
In local anesthetic administration for mental 
nerve block, the needle should be directed 
antero-inferior-medially and between the first 
and second premolars. Depending on the 
location and quantity of MF, the effectiveness 
of a mental nerve block may be diminished 
(Przystańska and Bruska, 2010). In rare 
instances, the ineffectiveness of a mental 
nerve block may be due to the lack of MF. 
Radiographs and computed tomography may 
be used to identify MF with more accuracy 
and distinguish it from any radiolucent 
periapical lesions of lower premolars on 
radiographs taken routinely (Ngeow and 
Yuzawati, 2003). 
Also, the literature indicates that preoperative 
clinical and radiological examinations of the 
MF are required for implantation surgery, 
particularly in the front mandible, to lower 
the possibility of interforaminal harm (Al 
Qahtani, 2022; Demir, Izgi and Pekiner, 
2015). 

Orthognathic surgeries have very significant 
operations performed as part of aesthetic 
surgery. Orthognathic operations involving 
the MF area include genioplasties and 
anterior segmental osteotomies 
(Jääskeläinen, Peltola and Lehtinen, 1996) 
The osteotomy cuts are designed based on the 
location of the MF as determined by 
radiography, the osteotomy cut may need 
modification into a step instead of being cut 
in a straight line. In certain circumstances, 
mental nerve transposition is also performed 
(Kahnberg and Ridell, 1987). 

Conclusions 

The mental foramen (MF) was located mostly 
apically to the second premolar, or between 
the two premolars. When comparing the 
average diameter of the MF between sexes, 
males came out on top. Compared to females, 
males had a more elongated anterior loop. In 
contrast to old X-ray modalities, CBCT has a 
higher rate of success in locating the anterior 
loop and accessory mental foramina. 

 
Figure 1: Cone beam CT image displaying the location of the mental foramen and shadow of the inferior 

alveolar nerve (red arrows). 
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Figure 2: A. The horizontal dimension (represented by the purple line) of the mental foramen in an axial 

plane; B. The cross-sectional image displays the vertical dimension of the mental foramen, as indicated by 
the green line; C. Width and distance of the mental foramen from the inferior border of the mandible 

display by sagittal plane. 
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