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ABSTRACT: 

Objectives: The study was aimed to assess the prevalence of mandibular incisive nerve canal and 
evaluate its average location and dimension by using cone beam computed tomography in patients 
attending dental institute.  
Methods:The cone beam computed tomography scans of 50 patients were retrospectively assessed 
for the presence of mandibular incisive canal bilaterally. The axial, sagittal, cross- sectional and 
panoramic views of the scans were analyzed and the measurements were recorded using the tools 
given in the ON DEMAND 3D software.  
Results:The mandibular incisive canal (MIC) was visible in 98% of CBCT images with a mean length of 
13 ± 5.6 mm. The mean length of the incisive canal on right and left side was 13.4±4.6mm and 
14±6.4mm The distance between the origin of incisive canal and buccal plate, as well as with the 
lingual plates were 4.19±1.2mm and 4.1±1.0mm, and the distance between the apex of incisive canal 
with buccal plate, as well as with the lingual plates were 4.7±1.3mm and 4.15±1.07mm.  
Conclusion: There was high prevalence of MIC with variation in length and distance up to the cortical 
bone. The preoperative radiographic evaluation of the MIC with CBCT must be considered for 
presurgical assessment to prevent complications such as post operative bleeding and paraesthesia.  
Key words: Cone-Beam computed tomography, anterior mandible, Mandibular incisive canal. 
 

 
    INTRODUCTION:

The inferior alveolar nerve and the 

mental foramen are the important 

anatomical structures that should be 

taken into account during preoperative 

planning for surgical and implant 

placement in the posterior mandible.[1] 

Although numerous reports describe the 

vital anatomical structures of the 

posterior mandible, only few 

contemporary radiographic and 

histological studies are available about 

the anatomical structure of the anterior 

mandible. The region between the 

mental foramen has been considered a 

safe zone for most of the surgical 

procedures, like insertion of endosseous 

implants, genioplasty during 

orthognathic surgery, bone harvesting 

from the chin and mandibular 

rehabilitation after trauma of the 

anterior region with screws and/or 

plates placement.[1] 

Mesial to the mental foramen, the 

extension of the mandibular canal in 

referred as the mandibular incisive canal 

and it contains one of the terminal 

branches of the inferior alveolar nerve. 
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Several case reports describe 

neurosensory disturbances, edema, 

hematoma and failure of osseo-

integration of implants during or after 

surgical procedures in the inter 

foraminal region of the mandible and 

these can be attributed to the presence 

of the mandibular incisive canal.[3, 4] 

Cone beam computed tomography 

(CBCT) is considered as a useful tool for 

the radiographic evaluation of MIC. CBCT 

has been shown to improve the visibility 

of bony canals that cannot be clearly 

observed on regular panoramic or other 

intraoral radiograph.[5] Chen et 

al,[6]emphasized the effectiveness of 

CBCT and three-dimensional 

reconstruction in the identification of 

important anatomical structures 

relevant for the preoperative 

assessment for surgical procedures in 

the anterior region of the mandible. 

The mandibular incisive canal has varied 

course, with multi-morphic 

representation. It may present either 

unilaterally or bilaterally or may be 

absent. Few studies stated that presence 

of mandibular incisive canal vary 

according to population. So they was a 

need to study in our population. The 

number of cases with surgical 

intervention in the inter-foraminal area 

has increased considerably[7,8,9] and 

failure to ascertain the exact position of 

the neurovascular bundle in this region 

may lead to complication like transient 

or long term paresthesia of the 

associated region. The present study was 

conducted to assess the prevalence of 

mandibular incisive nerve canal and to 

evaluate its average location and 

dimension by using Cone Beam 

Computed Tomography. 

MATERIALS AND METHODS: 

The retrospective study consisted of 50 

CBCT examinations of the mandible 

taken from 50 patients who were 

referred for various dental procedures. 

Patients with any pathological 

abnormalities were excluded from the 

study design. This research was 

approved by the institutional ethical 

committee. The scans were sourced 

fromCBCT machine SOREDEX CRANEX 3D 

with ON DEMAND 3D software using the 

following set of exposure parameters for 

each patient. The scans were set at 90KV 

and 10mA, as recommended by the 

manufacturer with fields of view (FOV) 

61x78mm of high resolution of 300µm 

voxel size respectively. 

The courses of the mandibular incisive 

canal were assessed in images 

reconstructed into multiple-plane views 

(axial, panoramic and cross-sectional 

views) and the images were analyzed 

and the measurements were done using 

the tools given in the ON DEMAND 3D 

software. 

The image was first examined for the 

presence or absence of the canal the 

presence of the canal was noted to be 

unilateral or bilateral. The identified 

canals were analyzed. The nerve tracking 

tool was used to measure the length 
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from the origin to the end of the visible 

nerve canal (Figure-1). In particular, the 

measurements made were: 

1. Length of the incisive canal (origin to 
apex) 

2. Diameter of the incisive canal at its 
origin 

3. Distance from the origin of incisive 
canal to base of the mandible 

4. Distance from the apex of incisive 
canal to base of the mandible 

5. Distance from the origin of incisive 
canal to buccal cortex of the 
mandible 

6. Distance from the apex of incisive 
canal to buccal cortex of the 
mandible 

7. Distance from the origin of incisive 
canal to lingual cortex of the 
mandible 

8. Distance from the apex of incisive 
canal to lingual cortex of the 
mandible 
 

Cross sectional image of the CBCT was 

used to measure the distance of the 

nerve canal (both at the origin and the 

apex) to the inferior border of the 

mandible [Figure2].Length of the incisive 

canal and also the diameter (origin to 

apex) [figure3, 4.] The axial plane was 

used to measure the length distance 

(both at the origin and also the apex) of 

the nerve to the buccal and lingual 

cortices, respectively [Figures 5]. The 

data was subjected to statistical analysis 

where descriptive analysis was 

performed. The prevalence in 

percentages was calculated for 

mandibular incisive canal (Table-1). The 

comparison between the mean values 

was performed with the unpaired t-test 

for (right & left side) (table-3). All 

statistical assessments were considered 

significant if p< 0.05. 

RESULTS: 

The study group consisted of 23 males 

and 27 females, age ranging from 40-80 

years with a mean age of 54 years, 2% of 

the patients were edentulous. 

PREVALENCE OF MIC 

The analysis of the results showed that 

MIC could be seen in 95 % of the cases 

(50 patients, 95canals). In 92 % of the 

cases (46 patients) it was found 

bilaterally; and in 6 %( 3 patients), 

unilaterally. In 2%of the cases (1 patient) 

it was absent. As shown in table 1. 

The mean Diameter of the incisive canal 

at its origin was 1.7 mm +/- 0.51 mm. the 

length of incisive canal at origin to apex 

was 13.7± 5mm. The distance between 

the origin of incisive canal and buccal 

plate,as well as with the lingual plates 

were 4.19±1.2mm and 4.1±1.0mm, and 

the  distance between the apex of 

incisive canal with  buccal plate, as well 

as with the lingual plates were 

4.7±1.3mm and 4.15±1.07mm.as shown 

in table2.the mean length of incisive 

canal on right side and left side was 

13.4±4.6mm and 14±6.4mm respectively 

. No much significant difference between 

the values on right and left side. Except 

for the distance from apex to lingual 

cortex. 
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DISCUSSION: 

Studies have reported that panoramic 

radiographs failed to detect the incisive 

canal because of super imposition of 

various anatomical structures in 2D 

image.[13,11,14,7]Hence, it is logical to 

assume that, the study of the inter-

foraminal area of the mandible using 

CBCT becomes mandatory. In the cross-

sectional images of CBCT scans, MIC 

appears as a round hypodense area 

within the Mandibular trabecular bone 

surrounded by a hyperdense rim 

representing the canal walls. As reported 

by Al-Ani et al [15] 

The MIC was visible in all (100%) CBCT 

images, in a study conducted by Al-Ani et 

al.[15]   which  was  similar  to that  of 

other authors have also found a high 

prevalence of MIC using CBCT,  with a 

variable visibility of 83-97.5%. There was 

93% visualization of MIC by Apostolakis 

and Brown,[16] 91% by Makis et al[1] and 

93.7% by Parnia et al. [17] whereas Pires 

et al.[10] have found that the MIC was 

present in 83% CBCT images. In spiral CT 

scans 93% of visualization of MIC was 

shown by Jacobs et al[(7] In CBCT scans 

78.75% (63 cases)  showed the presence 

of MIC by Huang et al. [18] In this study 

the prevalence of MIC using CBCT, with a 

variable visibility of 98 % (50 cases). 

For all CBCT images examined, the mean 

length of the incisive canal for the right 

side was 13 ±4.6 mm and for the left side 

was 14 ± 6.4mm. Pires et al.[10] verified 

MIC lengths as 7.1 ±4 mm and 6.6 ± 3.7 

mm for the right and left side, 

respectively. Another finding was that 

the MIC is in close proximity to the 

buccal plate (4.62 ± 1.41mm) which is 

similar to studies conducted by Tepper G 

et al.[19] 

Length of the incisive canal was similar to 

study conducted by De Andrade et al. 

The mean Diameter of MIC was 1.7 mm 

+/-0.51 mm accordance with the study 

reported by Huang et al.[18] The Distance 

of the incisive canal to the lower border 

of the mandible was 8.95-8.88mm as 

compared with 9.4– 11.15mm 

accordance with the study reported by 

De Andrade et al[24] Apostolakis and 

Brown and Rosa et al[16] Reported that 

MIC was also nearer to the buccal plate 

and alveolar process in its closest 

position. In this study the canal runs 

more medial course increasing its 

distance from the lingual cortex. 

Mardinger et al.[11] reported an incisive 

canal direction proceeding from the 

buccal plate towards the lingual plate. 

The distances between the origin of 

incisive canal and buccal plate, as well as 

between the origin of incisive canal and 

lingual plate were 4.19+/-1.2mm and 

4.1+/-1.0mm, respectively.The distances 

between the apex of incisive canal and 

buccal plate, as well as between the apex 

of incisive canal and lingual plate were 

4.7+/-1.3mm and 4.15+/-1.07mm, 

respectively. 

Regarding gender there was no 

significant difference when comparing 

the proximity of the MIC to the buccal 

and lingual cortex. The mean values and 
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SD of the diameter of MIC for males and 

females were 1.61 mm ± 0.41 mm and 

1.46 mm ± 0.35 mm, respectively. The 

kappa statistics indicated an overall 

score of 0.74 for the inter observer 

agreement for identification of the MICs 

and a somewhat lower score (0.55) for 

the inter observer agreement. 

This study demonstrated a high degree 

of occurrence of MIC’s identified on 

CBCT scans, these data are in union with 

other observational studies.[7,20 and 16] Our 

study confirmed the high reliability of 

CBCT in the identification of fine 

structures (e.g. MICs). The mean 

diameter of the incisive canal found in 

this study was 1.8mm which is similar to 

the study conducted by Jacobs et al.[7] 

Similar or only slight difference was 

found in the data reported by other 

authors. For instance, Obradovic et al.[21] 

found that the MIC ranged from 0.48 

mm to 2.9 mm on cadaver mandibles; 

Pires et al.[10] observed diameters from 

0.4 mm to 4.6 mm on CBCT scans; 

diameters of 1.0 mm to 6.6 mm on CBCT 

examinations were reported by Uchida 

et al.[22] In the present study we found 

differences between the diameter of the 

canal on both sides and also between 

genders. Further studies can be 

conducted by taking large group of 

population and it can aid in forensics for 

the person /gender identity/variation. 

CONCLUSION: 

The clinical significance of this study lies 

in the mapping of the incisive canal and 

its anatomical proximity during surgical 

procedures in order to avoid potential 

injury to the incisive mandibular nerve 

using CBCT, which could clearly show the 

three-dimensional structure and 

adjacent structure of the MIC. One of the 

most easy and relevant location for 

placing an implant is the anterior 

mandible. Clinician should be alert while 

operating. As anatomical variations can 

be diversified, causing complications. All 

anatomical considerations have to be 

visualized, analyzed in preoperative 

planning itself that can help in enhance 

quality and prevent disasters. All surgical 

procedures should be carefully planned 

to improve patient quality of life than 

degrading the same. 
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TABLES: 
Table 1: Prevalence of mandibular incisive canal 

No of CBCT scans evaluated 50(100%) 

Incisive canal present bilaterally 46 (92%) 

Incisive canal present unilaterally 3 (6%) 

Incisive canal not present 1 (2%) 

 
Table2: Values of various dimensions of the mandibular incisive canal (MIC) to various landmarks 

 

       Dimensions of the MIC Mean Std. Deviation 

  

Length of the incisive canal (origin to apex) 13.7387 5.60709 

Diameter of the incisive canal at its origin 1.7650 0.51859 

Distance from the origin of incisive canal to baseof the mandible 8.9539 2.53661 

Distance from the apex of incisive canal to baseof the mandible 8.8812 1.98977 

Distance from the origin of incisive canal tobuccal cortex of the mandible  
4.1972 

 
1.24659 

Distance from the apex of incisive canal to buccalcortex of the mandible  
4.7286 

 
1.31883 

Distance from the origin of incisive canal tolingual cortex of the mandible  
4.1122 

 
1.01590 

Distance from the apex of incisive canal tolingual cortex of the mandible  
4.1510 

 
1.07216 

 
Table3: Comparison between groups of various dimensions of the mandibular incisive canal (MIC) to various 
landmarks 

Dimensions of the incisive nerve GROUP N Mean Std. 
Deviation 

p value 

Length of the incisive  canal RIGHT 46 13.4148 4.67664  
.578 

LEFT 44 14.0773 6.47724 

Diameter of the incisive canal at its origin RIGHT 46 1.6985 0.42293  
.215 LEFT 44 1.8345 0.59980 

Distance from the origin of incisive canal to 
base of the mandible 

RIGHT 46 8.7691 2.86562  
.483 LEFT 44 9.1470 2.15622 

Distance from the apex of incisive canal 
to base ofthe mandible 

RIGHT 46 8.8733 2.16581  
.969 LEFT 44 8.8895 1.81261 

Distance from the origin of incisive canal to 
buccal cortex of the mandible. 

RIGHT 46 4.1443 1.30095  
.683 LEFT 44 4.2525 1.19962 

Distance from the apex of incisive canal to 
buccal cortex of the mandible 

RIGHT 46 4.6243 1.16939  
 

.447 LEFT 44 4.8375 1.46463 

Distance from the origin of incisive canal to 
lingual cortex of the mandible 

RIGHT 46 4.2035 1.01403  
 

.387 LEFT 44 4.0168 1.02069 

Distance from the apex of incisive canal to 
lingual cortex of the mandible 

RIGHT  
46 

 
  4.3998 

 
    .11267 

 
     .024* 
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FIGURES: 
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