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Introduction: Bifid mandibular canal (BMC) is often detected incidentally on radiological examination and can be 
observed in unilateral or bilateral forms. The correct localization of the BMC plays an important role in the 
prevention of complications such as paresthesia, anesthesia, bleeding, traumatic neuroma, which may occur 
during or after surgical operations on the mandible such as sagittal split ramus osteotomy, impacted third molar 
tooth extraction, and dental implant surgery.  
Objective: This study aims to retrospectively evaluate the prevalence of bifid mandibular canal (BMC) in the 
Southeastern Anatolian population via Conical Beam Computed Tomography (CBCT).  
Material and Method: In this retrospective study, CBCT images of 615 patients, who applied to the Department 
of Oral and Maxillofacial Surgery in the Faculty of Dentistry at Dicle University, Turkey, for various reasons from 
2015 to 2020, is evaluated and cases with bifid mandibular canals are examined. The prevalence evaluation is 
conducted by statistical analyses in terms of sex and laterality.  
Results: According to the analyses, the BMC prevalence did not constitute a significant difference in terms of the 
age variable. The incidence of unilateral BMC was higher than bilateral BMC. Additionally, the prevalence of 
BMC was higher in males compared to.  
Conclusion: BMC, which can be detected more easily and frequently via CBCT technology, is an anatomical 
formation that should be taken into account during oral and maxillofacial practices. 
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Introduction 

The bifid mandibular canal (BMC) is the division of the 
mandibular canal into two, passing through the ramus or 
dentoalveolar structure, each canal containing a separate 
vascular nerve package. Although anatomical variations 
of the mandibular canal can be observed on panoramic 
radiographs, these variations can be overlooked in 
panoramic radiographs due to a lack of experience by 
many clinicians.1-5 

Furthermore, due to negative reasons such as the 

pharynx, soft palate, uvula, and ghost images in panoramic 

radiography, difficulties may be experienced while 

determining the anatomical location of the mandibular 
canal. Because of these negative features of panoramic 

radiography, Cone-beam Computed Tomography (CBCT), 

which emits less radiation and has a lower cost compared 

to Computed Tomography (CT), is considered practical in 

the evaluation of bifid mandibular canals.3-5 

Although the mandibular canal is recognized as the 
only bilateral structure originating from the mandibular 

foramen, extending along the mandible and ending in 

the mental foramen, the presence of a second, or even 

third, accessory branch was reported in the literature. 

Despite the lack of concrete evidence on the etiology of 

the bifid mandibular canal (BMC), it was also reported 
that BMC could occur due to incomplete fusion of the 

inferior alveolar nerve during embryonic development. 

Furthermore, BMC cases were often detected 

incidentally on radiological examinations and observed in 

unilateral or bilateral forms.4-6 

In clinical practice, the correct localization of BMC plays 

an important role in preventing complications such as 
paresthesia, anesthesia, bleeding, traumatic neuroma, 

which may occur during or after surgical operations in the 

mandible, such as sagittal split ramus osteotomy, impacted 

third molar tooth extraction, and dental implant surgery.1-7 

To the best of our knowledge, there has been no study 

in the literature evaluating the bifid mandibular canal with 
Computed Tomography (CT) or Cone-beam Computed 
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Tomography (CBCT) examining the Southeastern Anatolian 

population. Accordingly, we think that our study will 

contribute to the literature in this regard along with the 

three-dimensional evaluation of the bifid mandibular 

canal, which both increases the reliability and emphasizes 

the authenticity of the current study. Within this scope, 

this study aims to retrospectively evaluate the prevalence 
of the bifid mandibular canal in the Southeastern 

Anatolian population via Cone-beam Computed 

Tomography (CBCT). 

 

Material and Methods 
 

In this retrospective study, CBCT images of 615 patients, 

who applied to the Department of Oral and Maxillofacial 

Surgery in the Faculty of Dentistry at Dicle University for 

various reasons from 2015 to 2020, are evaluated and cases 

with bifid mandibular canal were evaluated in terms of age, 
sex and laterality. Before the study was initiated, the study 

was approved by the Faculty of Dentistry Clinical Research 

Ethics Committee at Dicle University (Case no: 2020-48). 

Then, the images of the patients were analyzed to 

determine the prevalence ratios.  

Within the framework of the study, 305 male (49.59%) 

and 310 female (50.41%) patients were included in the 
study. In the analyses, it was determined that the mean 

age of the patients was 34 (ranging from 18 to 65). CBCT 

data and assessments were derived from diagnostic 

images as part of the evaluation during treatment 

planning for implant surgery, orthognathic surgery, 

wisdom teeth surgery, or orthodontic treatment practices. 
Additionally, informed consent was obtained from all the 

patients before obtaining the radiological data.  

During the imaging procedures, all the radiological 

scans were conducted in the supine position with Icat 

CBCT device (Imaging Sciences International Hatfield PA, 

USA) operating at 110 kVp, 1-20 mA, 15×12 field of view 

(FOV) and standard resolution mode (0.2 mm) (voxel size). 
Moreover, lack of demographic data, images obtained 

only from the maxilla, radiographic images of intraosseous 

lesions, low-quality images, images without 15x12 FOV 

were determined as the exclusion criteria for the patients.  

The presence of BMCs was detected by an 

experienced oral and maxillofacial radiologist using the 

"zoom" tool at the NNT station (QR srl, Verona, Italy) in 

dim light conditions and manipulation of brightness/ 
contrast ratios on a computer monitor (RadiForce 

MX270W with 27-inch high-resolution widescreen 

monitor running on 2560x1440 resolution). Sex and 

laterality were taken into account while analyzing BMCs. 

The data were obtained by evaluating the CBCT images in 

axial directions and orthopantomography images (Figure 
1, 2, 3). While evaluating BMC, attention was paid to 

examining 2 radiolucent lines and at least 3 radiopaque 

borders on the monitor in the image analysis. 

 

Statistical Analysis 
For the statistical analyses, IBM SPSS 21.0 package 

software was used with the data. The measured variables 
were presented as mean ± standard deviation (SD) while 

the categorical variables were presented in numbers and 

percentages (%). The Kruskal-Wallis test was used to 

compare the groups with more than two samples. The Chi-

square (χ2) test was used for the intergroup comparison of 

categorical variables. The hypotheses were two-sided, and 

the level of statistical significance was regarded as p≤0.05. 

 

Results 
 

According to the results of our study, the percentage 

of BMC in the total population (615 patients) was 24.39%. 

Among those with BMC, 53.33% were males while 46.67% 

were females. Of the 615 patients, the incidence of 

unilateral BMC was 22.11% while the rate of bilateral BMC 

was 1.14%. When the patients with BMC were examined 
(150 patients), the rate of unilateral incidence was 90.67% 

in addition to the 9.33% of bilateral incidence. 

 

 

Figure 1. Bifid mandibular canal on the orthopantomography image with both sides of the mandible. 
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Figure 2. BMC on the right side of the mandible in the axial tomographic (cone-beam computerized tomography) section. 

 

  

Figure 3. BMC on the left side of the mandible in the axial tomographic (cone-beam computerized tomography) section. 

 
A total of 150 BMCs were detected in 143 patients. 

While BMC was detected in the bilateral form in 7 

patients, it was detected unilaterally in 136 patients. 

Among the patients with BMC, 73 were males and 70 were 

females (Table 1). The prevalence of unilateral BMC was 

statistically significant compared to bilateral BMC (p<0.05; 

p=0.016) (Table 2). The prevalence of BMC in males was 
higher in a statistically significant way compared to 

females (p<0.05; p=0.008). When the incidence of BMC 

was evaluated in terms of the age variable, no statistically 

significant difference was observed (Table 3). 

 

Discussion 

 
Bifid mandibular canal (BMC) is an anatomical 

variation formed by the division of the mandibular canal 
into two branches. The reason why BMC occurs is not 
exactly known. The most likely cause is incomplete fusion 
of three different inferior alveolar nerves innervating the 
three mandibular teeth groups during the embryonic 
developmental stage of the seventh week of pregnancy.4,5  

Accurate recognition of the anatomy and variations 
of the mandibular canal is important during oral and 
maxillofacial surgical applications involving the lower 
jaw, such as surgical implant placement, surgical fixation 
of mandibular fractures, extraction of impacted teeth, 
and orthognathic surgery. In cases where the bifid 
mandibular canal cannot be detected, many undesirable 
conditions such as paresthesia, traumatic neuroma, 
anesthesia, and bleeding may be encountered during 
surgical procedures.9,10  

In the literature, previous studies reported that the 
prevalence of BMC was evaluated by panoramic 
radiography. However, the image obtained with 
panoramic radiographs is 2 dimensional, which may lead 
to a failure of detecting a possible BMC due to 
superpositions. Accordingly, a need for studies in further 
detail arises. Furthermore, few studies examined BMC 
with Computed Tomography (CT) and Cone-Beam 
Computed Tomography (CBCT), which reinforces the 
need for further detail. Evaluation of BMC in 3 
dimensions improves the reliability of the data obtained 
in the analyses.  
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Table 1. Total prevalence of BMC in sex and laterality 

Results AGE RANGE BMC 

615 Patients - 310 Females -305 males 18-25 19 
150 BMC in 143 Patients 26-33 21 

Unilateral in 136 patients 34-41 24 
Bilateral in 7 patients  42-49 27 

73 males - 70 females 50-57 28 
310 Females-305 males  58-65 24 
Unilateral BMC: 136/615, Bilateral BMC: 7/615 

 
Table 2. Prevalence of BMC in sex 

Total 615 143 p 

Female 310 70 
0.008** 

Male 305 73 

 

 615 143 p 

Unilateral 136 136 
0.016* 

Bilateral 7 7 
*p<0.05   **p<0.01  

 
Table 3: Statistical Analysis in terms of Age 

Ranks 

 Group N Mean Rank 

BMC 

18-25 1 1.00 
26-33 1 2.00 
34-41 1 3.50 
42-49 1 5.00 
50-57 1 6.00 
58-65 1 3.50 
Total 6  

Test Statisticsa,b 

 BMC 
Kruskal-Wallis H 5.000 
df 5 
Asymp. Sig. 0.416ns 

a. Kruskal Wallis Test 
b. Grouping Variable 

ns: p>0.05  
 

Compared to CT, CBCT is advantageous in the 
evaluation of bone structures in the maxillofacial region 
with its features such as less radiation, shorter imaging 
time, high resolution in bone, and low cost. Therefore, 
CBCT was chosen to analyze BMC in this study.11-14 

The mandibular canal is an anatomical formation that 
extends bilaterally from the mandibular foramen to the 
mental foramen, which carries the alveolaris inferior 
neurovascular vascular nerve package. Knowing the 
location, shape and anatomical structure of the 
mandibular canal is essential for surgical applications 
involving the mandible. Although the mandibular canal 
can be detected as a single formation, its anatomical 
variations were also detected.  Bifid is a term of Latin 
origin, which means divided into two. In a study 
conducted by Chavez et al., it was reported that three 
different lower dental nerves might be combined to form 
a single nerve during embryonic development. In such 
cases, bifid and trifid mandibular canals could occur as a 
result of incomplete fusion of these three nerves.14,15 

Anatomical structures should be studied carefully 
during clinical and surgical applications. Knowing the 
anatomical variations of the mandibular canal can help 
prevent undesirable conditions such as traumatic 

neuroma, paresthesia, anesthesia, and bleeding related 
to BMC during surgical procedures performed on the 
mandibular canal. Previous studies in the literature 
reported that the anatomical structures and locations of 
BMCs were taken into account while detecting BMC. 
Nortje et al.16 and Langlais et al.17 used panoramic 
radiography to detect BMCs. Moreover, Naitoh et al.18 

used CBCT for the detection of BMCs in their study. In 
studies where the mandibular canal and its variations 
were evaluated with panoramic radiography, problems 
such as ghost images that may occur on the opposite side 
of the mandible and overlapping of neighboring 
structures may be encountered. In previous studies, it 
was thought that BMC was under-detected due to the 
limitations of panoramic radiography.18 

CBCT Panoramic radiography is more advantageous 
compared to CT thanks to its features such as high 
quality and 3D image acquisition in detecting the 
mandibular canal and its variations. The application of CT 
in dentistry is limited. It is possible to detect BMCs with 
CT, but it is not preferred due to disadvantages such as 
high cost, low accessibility, and high radiation dose. In 
this study, BMC was analyzed in three dimensions with 
CBCT. We think that the evaluation of BMC in 3 
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dimensions improves the reliability of the study. 
Accordingly, our study can ensure significant 
contributions to the literature as well as compensate for 
the lack of studies investigating the Southeastern 
Anatolian Region in Turkey.14-19 

In this study, only the prevalence of BMC was 
evaluated. However, the BMC length and angle along 
with the BMC classification can also provide valuable 
data on the subject. Accordingly, further studies are 
required on the properties of BMC.4 

 

Conclusions 
 

In conclusion, in this study, BMC was evaluated with 
CBCT in the Southeastern Anatolian population. Although 
the bifid mandibular canal is a rare phenomenon, it is 
increasingly reported with advanced imaging methods 
and is an important anatomical variation that should be 
taken into account during oral and maxillofacial pratices. 
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