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Abstract  

 

Aim and objective: To evaluate the presence, width and the initial part of mandibular incisive canal (MIC) and its 

relationship with the mental foramen (MF) in 60 CBCT scans for pre-surgical implant planning. Material and methods: 

In this retrospective analysis, random samples of 60 mandibular CBCT scans were taken to examine the dimension of 

MIC and its relationship to MF. Result: The location and measurements of the MIC in a contiguous system is measured 

by 60 CBCT scans. MIC was identified in 71.67 percent of cases with a mean diameter of 2.56mm, i.e. 45% started 

before MF and 26% began extremely close to foramen. Conclusion: The results from this analysis indicates that the pre-

surgical preparation of the MIC in CBCT should be performed in order to ensure a minimally invasive and optimum 

location of the implant. 
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INTRODUCTION 
Technological amelioration in recent years has 

meant that surgery in the anterior segment of the 

mandible, including orthognathic surgery, dental 

implant placement, bone graft and lowering of the 

genial spine, has become more frequent in edentulous 

patients[1,2]. In the literature, complications can be 

found due to anatomical variation in the lower alveolar 

nerve, as this nerve may split to the incisive nerve 

canal, extending earlier to the mental foramen (MF) 

towards the midline[3].The mandibular incisive 

neurovascular bundle is rarely a matter of concern to 

implants of the lower anterior jaw [4]. Most common 

accidental complications such as neurosensory 

disturbances can happen during the surgery, if not 

identified properly. If an anterior loop to the mental 

nerve is not present, the mandibular region of the MF is 

usually regarded as a healthy operative area during 

implant osteotomy [5]. Several case reports describe the 

neurosensory disruption, edema, hemorrhage and 

failure of osseointegration of implants during or after 

surgical procedures within the interforaminal region of 

the mandible [6]. Osteotomies frequently enter the 

mandibular incisive canal (MIC) without substantial 

danger of disruption in the vital anatomical structures 

[7]. A radiographic analysis of potential surgical sites is 

among the most important elements of pre-operative 

evaluation. However, the ability to interpret the incisive 

canal from conventional radiographs remains limited [1, 

8] with the increased interest in performing a thorough 

presurgical examination in the inter-foraminal region, 

cross-sectional images can be obtained from cone-beam 

computed tomography (CBCT) and are utilized to 

collect data on the position, location and course of 

foramina and canal and their relationship with the other 

anatomic structures of the jaw. CBCT in the dental 

practice allows visualizing small bone structures with 

high spatial resolution and a low dose [9]. Based on the 

understanding that having a clear picture of surgical site 

improves the safety of operating procedures, this 

research will determine the location, the width and 

initial portion of MIC and its relationship with the MF, 

in 60 CBCT scans. 
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MATERIAL AND METHODOLOGY 
In 60 randomized CBCT scans, the 

retrospective analysis was carried out in Chhattisgarh at 

the Siddh-Ora View centre. The scans were of the entire 

mandible from the anterior two-third of the ramus on 

the right side to the left side, with the presence of one or 

more teeth, bilaterally in the mental foramen region. All 

the CBCT scans were performed using SIRONA 

ORTHOPHOS XG 3D (85KV, 14.4s, 6mA, 8*5 FOV). 

MICs were identified and measured using SIDEXIS 

software using GALAXIS GALILEOS Viewer. A 

single observer viewed in the images using a Dell 

laptop (Intel Core i3 processor, 1.90GHz, 4GB RAM, 

Intel HD Graphics: 15.6 HD LED LCD monitor, 

Windows 10 operating system). The data collected was 

entered in the Microsoft office Excel spreadsheet which 

was then transferred to Statistical Package for the Social 

Sciences (SPSS) version 16 for statistical analysis.The 

incident of MIC occurred bilaterally on the mental 

foramen in the axial view of the images in each scan 

and then panoramic images were tracked by the nerve 

tracking tool. Transversal pictures have also been 

analyzed to validate them. The panoramic view of 

CBCT was used to identify the MIC and its original 

portion. The initiation of the MIC in relation to the MF 

was evaluated and classified as:[9]Type 1.MIC starting 

before the opening of MF. (Figure 1A) Type 2.MIC at 

the level of MF. (Figure 1B)Bilateral assessment of the 

spatial relationship of the adjacent MIC sagittal 

structures was taken of each tooth preceding mental 

foramen. Based on this, five measurements were 

obtained i.e.[4, 6] the inner side of the MIC to the labial 

buccal and the lingual buccal plate (Figure 2A and 2B), 

the diameter of the MIC (Figure 2C), and upper cortical 

boundary of the mandible (Figure 2D and 2E). 

 

RESULT 
CBCT scans of 60 patients were studied and an 

analysis of the results showed that 43 scans had been 

for the MIC (71.67%). (Table 1)Out of 43 scans Type 1 

MICs were detected in 62.8 percent scans and Type 2 

MICs were found in 37.2 percent scans and total MICs 

identified on the right side 25 (n=9, type 1 and n=9, 

type 2). (Table 2)Out of 43scans, 62.8% type1 MIC was 

found, and 37.2% type 2 MIC was found on the right 

side 25(n=18, type1 and n=7, type2) and on the left side 

18(n=8, type1 and n=9, type2).A maximum of 11.5mm 

and minimum of 6.10mm with a mean value of 8.46mm 

were reached on the inner side of the inferior cortical 

border of the incisive canal onto the external side of the 

inferior cortical border of the mandible. The average 

value from the inside of the mouth of the cortical edge 

of the incisive canal to the outer side is 7.48mm and the 

minimum is 1.92mm with a mean of 5.13mm. Between 

the inner sides of the lingual cortical border of the 

incisive canal to the outer edge of the lingual border, it 

reached a height of 5.54mm and a minimum of 2.96mm 

with a mean value of 4.19mm (Table 3).The descriptive 

statistics for the relation between the incisive 

mandibular canal and mental foramen on type1 and 

type2 along with the five variables listed above shows 

(Table 4). 

 

Table-1: Descriptive statistics for incidence of mandibular incisive canal 

 VARIABLES  N MIN(mm) MAX(mm) MEAN(mm) SD(mm) 

Root tip to incisive canal 43 4.35 9.57 6.67 1.57 

Incisive canal to inferior cortical border of mandible 43 5.10 11.15 8.46 1.41 

Incisive canal to lingual buccal plate 43 1.91 7.48 5.13 1.27 

Incisive canal to labial buccal plate 43 2.96 5.54 4.19 0.73 

Diameter of incisive canal 43 1.74 3.13 2.56 0.37 

N-Number of Sample, MIN- Minimum Value , MAX-Maximum Value, SD- Standard Deviation, mm-millimeter 

 

Table-2: Initial part of mandibular incisive canal to right & left side of mandible 

Type of mandibular incisive canal to mental foramen. Right Side Left Side  

Total N % of scans  N % of scans  

Type I 18 66.7 9 33.3 27(62.8%) 

Type II 7 43.8 9 56.2 16(37.2%) 

Total 25 41.9 18 58.1 43(100%) 

N-Number of Sample 

 

Table-3: Descriptive statistics for the whole sample 

VARIABLES N MIN (mm) MAX (mm) MEAN(mm) SD (mm) 

Root tip to incisive canal 60 4.35 9.57 6.76 1.57 

Incisive canal to inferior cortical border of 

mandible 

60 6.10 11.15 8.46 1.41 

Incisive canal to lingual buccal plate 60 1.91 7.48 5.13 1.27 

Incisive canal to labial buccal plate 60 2.96 5.54 4.91 0.73 

Diameter of incisive canal 60 1.74 3.01 2.56 0.37 

N-Number of Sample, MIN- Minimum Value, MAX-Maximum Value, SD- Standard Deviation, mm-millimeter 
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Table-4: Descriptive statistics for relation of mandibular incisive canal to mental foramen 

 VARIABLES N MIN (mm) MAX 

(mm) 

MEAN 

(mm) 

SD (mm) 

TYPE I Root tip to incisive canal 27 4.35 9.46 6.56 1.49 

Incisive canal to inferior cortical border of mandible 27 6.79 11.15 8.53 1.36 

Incisive canal to lingual buccal plate 27 1.91 6.96 4.95 1.13 

Incisive canal to labial buccal plate 27 3.15 5.54 4.37 0.74 

Diameter of incisive canal 27 1.74 3.13 2.60 0.34 

TYPE II Root tip to incisive canal 16 4.69 9.57 7.09 1.69 

Incisive canal to inferior cortical border of mandible 16 6.10 11.13 8.33 1.52 

Incisive canal to lingual buccal plate 16 3.14 7.45 5.44 1.48 

Incisive canal to labial buccal plate 16 2.96 5.40 3.83 0.64 

Diameter of incisive canal 16 1.74 3.13 2.50 0.42 

N-Number of Sample, MIN- Minimum Value, MAX-Maximum Value, SD- Standard Deviation, mm-millimeter 

 

                                           
          Fig-1A: .MIC starting before the opening of the MF                                                  Fig-1B: .MIC starting at the level of the MF 

 

 
Fig-2A: The inner side of the mandibular incisive canal to the 

labial buccal plate 

 

 
Fig-2B: The inner side of the mandibular incisive canal to the 

lingual buccal plate. 
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Fig-2C: The diameter of the mandibular incisive canal 

 

 
Fig-2D: Upper cortical border of mandibular incisive canal to 

root tip 

 

 
Fig-2E: Lower cortical border of mandibular incisive canal to 

inferior cortical border of the mandible 

 

DISCUSSION 
In this analysis, the incidence of mandibular 

incisive canal was 71.67 per cent, i.e. 43 scans showed 

the presence of mandibular incisive canal out of 60 

scans, while Malusareet al. [6] 87%, Ramesh et al. [10] 

76.66% and Pires CA et al. [11] 83%. The MIC-MF 

relation in Type 1 is 45% (27 out of 60 scans) and Type 

2 is 26.67% (16 out of 60 scans) with a men MIC 

diameter of 2.56mm is shown in this study, and similar 

Ramesh et al. [11] study shown that in MIC-MF 

relationship, MF from the MIC level starting at 48.3% 

and MIC from the MF level at 28.3%. In 2013, 

Yovchevet al. [9] studied 140 CBCT scans and found 

that 86.4% of MICs started before the opening of the 

MF (type1) and 13.7%at MF level (type 2), with a mean 

MIC diameter of 2.52mm close to the vestibular 

surface. In their study, Malusareet al. [6] concluded that 

45.8% and 54.2% were found in type 1 and type 2 

respectively with a mean difference of MIC 3.1mm, 

which is comparatively higher than in our current study. 

In addition, Santos et al.[12] recently assessed the 

reliability and reproducibility of measurements with 

CBCT and demonstrated good agreement between the 

examiners. The occurrence of MIC could not be 

detected in this study of 17 scans. Specific sensitivity 

and thicknesses of slices or different sizes of voxels 

have been observed.Various studies have shown that 

MIC grows smaller with progression towards mental 

foramen which decreases in size and sometimes loses 

morphology of the incisive nerve as a true neural 

vascular club near the midline of the neurovascular 

plexus that reduces its diameter, so MIC can or cannot 

be conceived of in CBCT [6, 8, 13, 14].In type 2 MIC 

cases, it has been reported that the lingual location of 
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the implant protects the neurovascular bundle in the 

canal, enhances osteointegration and eventually avoids 

neurosensory disturbances [6]. A variety of studies have 

been performed with regard to the size of the incisive 

canal and the thickness of the surrounding bone, and in 

the research of Huang et al. [15] it has been shown that 

the incisive canal with a larger diameter may result in 

osseointegration of the implants due to a decrease in 

bone-implant contact, and Rosenquist [16] did a study 

in which it was shown that the implant could also not be 

integrated with the gap.Based on the findings of the 

anatomical analysis, it can be reported that a well-

defined incisive canal appears as an intraosseous 

extension of the lower alveolar canal. 

 

CLINICAL SIGNIFICANCE 
The clinical significance of this study is 

mapping of the MIC with adjacent anatomical 

structures in order to avoid pre-surgical, surgical and 

post-surgical complications and potential injury to the 

incisive canal. In order to do this, a comprehensive and 

detailed assessment with close observation by the 

operator is necessary and a case by case investigation 

should be carried out with the aid of CBCT. 

 

LIMITATIONS 
The minimum research sample was selected 

randomly and was carried out in the Chhattisgarh 

population. Since this is a pilot study, another factor, 

such as the gender of the population, has yet to be 

determined, although some differences in the location 

of the anatomical structures have been identified. This 

research can be carried out in any part of the planet with 

any other community. 
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