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Abstract
AIM: The purpose of the study was to measure and compare the prevalence of mandibular canal (MC) location 
variations in regard to mandibular first molars in both genders at different age groups.

METHODS: A retrospective study was performed on 80 cone-beam computed tomography scans. Distance between 
MC and apical apices of first molars, buccal and lingual cortical plates was measured in both sides.

RESULTS: 80 scans with 160 sides were analyzed. Distances was measured bilaterally for all scans with mean (5.22 
± 0.77) in men versus (4.1 ± 0.7) in women at group age 31–40 apical to apices of first molars. The mean was (3.77 
± 0.62) in men versus (2.81 ± 0.47) in women at same age group at buccal side, lingually the mean was (4.02 ± 0.67) 
in men versus (3.67 ± 0.26) in women in the same age group.

CONCLUSION: Our study showed that there were decrease in measurements in older age group in both genders 
and in female groups more than male groups but with no statistical significant difference.
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Introduction

The mandibular canal (MC) is the main 
neurovascular canal in the mandible it begins at the 
mandibular foramen present in the medial side of the 
ramus of the mandibular. It runs downward and forward 
in the ramus, and then runs horizontally forward in the 
body, till the mental foramen, which is situated mesial, 
distal, or between apices of the roots of premolars. 
Commonly, the MC crosses from the lingual to the buccal 
side of the mandible lying nearly midway between the 
buccal and lingual cortical plates of bone at the first 
molar. It is placed under the alveoli of the teeth and 
connects with them by small openings [1], [2], [3].

MC transmits inferior alveolar neurovascular 
bundle, which includes: The inferior alveolar nerve 
(IAN) and inferior alveolar vessels (IAV). The IAN is the 
largest branch of trigeminal nerve posterior division. 
It enters the mandible through mandibular foramen. It 
ends by dividing into mental nerve which exits through 
the mental foramen, to supply the skin of lower lip 

and chin and the incisive nerve which pass through 
the mandibular incisive canal to supplies canine and 
incisor teeth. The IAN lies below the IAV, and the artery 
is usually located lingual to the vein [4], [5].

IAN is exposed to iatrogenic injuries during 
numerous dental procedures including surgical 
procedures such as fixation of mandibular fracture, 
impacted third molar tooth extraction, and placement of 
dental implant, as well as non-surgical procedures as root 
canal treatment. Injury of the IAN results in numbness, 
neuropathic pain or anesthesia of the lower lip and chin. 
These complications may be caused either by direct 
injury to the IAN or by indirect injury due to compression 
caused hematoma of the inferior alveolar artery [6].

Dentists should be aware of the position of MC 
before attempting dental implant or any invasive dental 
procedures in the lower jaw to avoid potential injury of 
IAN [7], [8].

From the above, it is clear that determination of 
cortical bone thickness, apical available bone, location 
of inferior alveolar canal (IAC) at the implant site, is a 
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critical issue influencing the success of dental implant 
procedure, since the primary stability of the implant 
is a key point in a successful dental implant, and 
also avoiding the iatrogenic IAC trauma during dental 
implant procedure [9], [10], [11].

Aim

Several papers tried to determine the site 
of the MC, most of them lack correlation to age and 
to sex, making results not useful, as these data vary 
greatly according to age and sex. In this study, we use 
dental cone-beam computed tomography (CBCT) to 
determine the distance between the roots apices of 
the mandibular molars and the MC and to measure the 
cortical bone thickness in different age groups of both 
sexes, helping dentists to be familiar with these values, 
to determine the optimal implant length, to ensure 
successful implant surgery and reducing complications 
of iatrogenic injuries of IAN.

Subjects and Methods

CBCT scans of 80 patients with mean age 40.5 
in Dental Hospital of The British University in Egypt 
referred for several clinical reasons were collected 
retrospectively from the dental hospital database. These 
scans were analyzed to measure three parameters DA, 
DB, and DL (Figure 1a and b).

Subjects were sub grouped according to age 
and sex.
•	 Group 1 (20 patients): Ten males and ten 

females, between 21 and 30 years.
•	 Group 2 (20 patients): Ten males and ten 

females, between 31 and 40 years.
•	 Group 3 (20 patients): Ten males and ten 

females, between 41 and 50 years.
•	 Group 4 (20 patients): Ten males and ten 

females, between 51 and 60 years.

In this study, three parameters were measured 
in millimeter.
1. DA: The mean distance between the root 

apices of the mandibular molars and the MC
2. DB: The distance from the MC to the buccal 

cortical plate of the mandible
3. DL: The distance from the MC to the lingual 

cortical plate of the mandible.
CBCT examination was performed using CBCT 

machine (Scanora 3DX) (Soredex, Tuusula, Finland, 
high-resolution program, voxel size 0.2 mm), this 
machine with CMOS flat panel detector and isotropic 
voxel size of 133 µm using field of view (8×10 cm) 
and high definition mode with exposure parameters 
of; 90 Kvp,10 m.A, exposure time 10 s, effective 
exposure time 6 s, and 0.5 mm Focal spot. All images 
were visualized with the Ondemand 3DTM software 
(Version 1.0.10.6388, CyberMed Inc, Seoul, Korea) 
by two trained and calibrated oral and maxillofacial 
radiologist observers. Eventual disagreements were 
discussed and consensus was reached. After curve 
adjustment in each project, the distance from apices 
of mesial and distal root to the IAC was measured in 
the cross-section reconstruction view and the mean 
distance for every patient was calculated for each 
side. The distance from IAC and the buccal, lingual 
cortical plate of bone was measured in the cross-
sectional reconstruction view.

The exclusion criteria for this study were as 
follows: The presence of a lesion at the region of interest; 
history of orthodontic treatment; endodontic treatment, 
long-term edentulism; alveolar bone resorption or bone 
loss; and evidence of abnormal anatomy.

Statistical analysis

The data are expressed as mean ± standard 
deviation (SD). The results were analyzed through 
one-way analysis of variance to compare between 
groups, followed by Bonferroni’s test post hoc analysis. 
Unpaired t-test was used to compare between the male 
and female groups of same age. All tests and figures 

Figure 1: (a and b) Cone-beam computed tomography cross-section of a mandibular molar root. DA (distance from root apex to the mandibular 
canal), DB (distance from mandibular canal to the outer boundary of the buccal cortical plate), DL (distance from mandibular canal to the outer 
boundary of the lingual cortical plate)

ba
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were done by GraphPad Prism version 7.00 (GraphPad 
Software, San Diego, CA). p < 0.05 was statistically 
significant.

Results

A total of 80 patients, 40 males and 
40 females, were included in this study. Male and 
female patients were further subdivided into four 
groups according to their age: Group 1 patients 
between 21 and 30 years, Group 2 patients between 
31 and 40 years, Group 3 patients between 41 and 
50 years, and Group 4 patients between 51 and 
60 years.

Figure 2: Distance from apices to inferior alveolar canal (mm) in the 
right and left sides in the different age groups in male and female 
individuals. *p < 0.05 versus 21–30 of the same respective side and 
same gender, #p < 0.05 versus 31–40 group of the same respective 
side and same gender, and $ p < 0.05 versus 41–50 group of the 
same respective side and same gender

Statistical difference between right and left 
sides and between male and females of the same 
age groups as well as between different age groups 
of the same sex is illustrated in Figures 2-4 and 
Tables 1-3.

Figure 3: Distance from buccal cortical plate to inferior alveolar 
canal (mm) in the right and left sides in the different age groups in 
male and female individuals. *p < 0.05 versus 21–30 of the same 
respective side and gender, #p < 0.05 versus 31–40 group of the 
same respective side and gender

Figure 4: Distance from lingual cortical plate to inferior alveolar 
canal (mm) in the right and left sides in the different age groups in 
male and female individuals. *p < 0.05 versus 21–30 of the same 
respective side and gender, #p < 0.05 versus 31–40 group of the 
same respective side and gender, and $ p < 0.05 versus 41–50 group 
of the same respective side and gender

Discussion

In an attempted to minimize complications 
during several dental processes such as impacted 
lower last molar extraction, during non-surgical root 
canal procedures as well as dental implant surgeries, 
which became the most applied prosthetic solution. 
Application of accurate pre-surgical planning steps is 
mandatory. One of these steps is determining the exact 
anatomical location of IAC particularly in replacing 
posterior teeth to avoid injury of IAC [12], [13], [14].
Table 1: The mean distances between the roots apices of the 
mandibular first molars and the MC
Age group M DA RT M DL LT F DA RT F DL LT
G1 21–30 years 5.83 (± 0.42) 5.79 (± 0.42) 4.47 (± 1.2) 4.52 (± 1.24)
G2 31–40 years 5.22 (± 0.77) 5.27 (± 0.8) 4.1 (± 0.7) 3.96 (± 0.59)
G3 41–50 years 4.87 (± 0.7) 4.91 (± 0.69) 3.33 (± 0.6) 3.07 (± 0.65)
G4 51–60 years 3.23 (± 0.5) 3.36 (± 0.62) 2.21 (± 0.41) 2.14 (± 0.42)
MC: Mandibular canal.

Damage to IAN is a serious complication that 
may result in numbness, altered sensation and ache of 
the lower lip and chin [15]. To avoid damage of the IAN, 
it is crucial to determine the site and shape of the MC 
before dental implant surgery. Determination of the site 
of the MC is an essential information to clinicians, it can 
influence the dental implant surgery [16], [17], [18].
Table 2: The mean distances between the MC and the buccal 
cortical bone of the mandibular first molars
Age group M DA RT M DL LT F DA RT F DL LT
G1 21–30 years 4.3 (± 0.62) 4.23 (± 0.62) 3.23 (± 0.39) 3.29 (± 0.48)
G2 31–40 years 3.77 (± 0.62) 3.61 (± 0.86) 2.81 (± 0.47) 2.77 (± 0.46)
G3 41–50 years 2.7 (± 0.53) 2.57 (± 0.49) 2.5 (± 0.38) 2.4 (± 0.32)
G4 51–60 years 2.25 (± 0.44) 2.13 (± 0.45) 2.09 (± 0.27) 2 (± 0.29)
MC: Mandibular canal.

There are several radiographic techniques 
available to determine the canal position and its 
relationship to the neighboring structures as digital 
periapical radiography, panoramic radiography, spiral 
computed tomography, and CBCT scanning [19]. The 
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Conclusion

Determination of the distance between teeth 
apices and MC as well as cortical bone thickness, before 
conducting dental implants and other surgical approach 
of the lower jaw is critical for ensuring successful 
surgery and reducing the complications. Our study 
showed that there was decrease in measurements in 
older age group in both genders and in female groups 
more than male groups but with no statistical significant 
difference. Our data can serve as reference giving a 
general information about the distance between teeth 
apices and MC as well as cortical bone thickness for 
dentists, aiming for determining the optimal implant 
lengths and location in the mandible.
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