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Introduction
The presence of biϐid mandibu¬lar canals is an unusual 

but not rare occurrence. The mandibular canal containing 
the inferior alveolar artery, vein, and nerve, originates from 
the mandibular foramen and terminates at mental foramen 
[1-4]. In radiology, mandibular canal’s appearance has been 
described as “a radiolucent dark ribbon between two white 
lines”[5]. White and Pharoah deϐined it as “dark linear shadow 
with thin radiopaque superior and inferior borders cast by the 
lamella of bone that bounds the canal” [6]. Understanding of 
its anatomic variations is very important due to its clinical 
implications in various oral and maxillofacial treatments like 
removal of wisdom teeth [7], mandibular implant placement 
[8], in bilateral sagittal split osteotomy procedures and during 
ϐixation of mandibular fractures. Presence of biϐid or multiple 
mandibular canals forces the clinician to change the treatment 
plan. Ignoring this variation can cause several complications 
intra or postoperatively or even result in failure of treatment. 
For instance a biϐid canal if ignored during surgical removal of 
third molar or dental implant placement can cause prolonged 
pain even after administering local anesthesia and also severe 
bleeding if the accessory canal is encroached [2].

Biϐid mandibular canals may originate from the mandibular 
foramen independently or might bifurcate from a single canal 
during its course inside the mandible [8]. Biϐid mandibular 
canals have been by classiϐied by multiple authors according 
to anatomical location and conϐiguration, on panoramic 
radiographs and computerized tomography. According to 
Carter and Keen [1], inferior alveolar nerve can be arranged 
as- Type I: single large bony canal, Type II: canal is lower down 
in the mandible and Type III: canal separates posteriorly into 
two large branches.

Nortje, et al. [9] gave patterns of duplication as- Type I: 
duplicate canals from a single mandibular foramen which 
can be of same size/lower canal smaller/upper canal smaller. 
Type II: short upper canal up to the second molar areas. Type 
III: two canals from separate foramina, joining at molar area 
and Type IV: supplemental canals joining the main canals in 
the retromolar areas. This report describes a case of a bilateral 

Biϐid Mandibular Canal suspected by a panoramic radiograph 
and conϐirmed by a CBCT prior to a dental treatment.

Case Report
A 43-year-old female patient reported to the Department of 

Dentistry, with a complaint of missing teeth for 6 months and 
wanted to get them replaced with dental implant rehabilitation. 
Intraoral examination revealed multiple missing teeth. The 
patient mentioned a history of difϐiculty in anesthetizing her 
lower left ϐirst molar during extraction by her previous dentist. 
The patient was advised for an orthopantomogram for further 
evaluation. Orthopantomogram revealed an edentulous area 
at 36 region and also the existence of bilateral biϐid mandibular 
canal was noticed. In her left jaw two separate canals with 
well-corticated wall could be seen. 

A CBCT was requested for further assessment. The axial and 
coronal cross sections revealed two mandibular canals ending 
into one single mental foramen. A single canal originated from 
the mandibular foramen, passes along the ramus and angle 
region and bifurcates into two branches below the third molar 
area into upper and lower branches. In the right side the 
lowest branch of the canal showed no relation with the apical 
part of the roots of the molars whereas the upper branch was 
positioned lingual to the roots a sign of high risk for nerve 
damage. The upper branch terminates at the edentulous 
region of the ϐirst molar into the bony trabaculae while the 
lower branch continues to the mental foramen bilaterally. 
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The lower branch extends post mental foramen as the incisive 
nerve. The patient was informed about the reason of previous 
difϐicult local anesthesia due to the presence of this anatomical 
aberration (Figure 1).

important clinical implications [4,15,18,27,28]. Performing 
a third molar surgery in such cases may cause excessive 
bleeding or numbness, if the accessory canal is not taken into 
consideration [10]. Inadequate anesthesia, complications 
in procedures such as endodontics, dental implants and 
mandibular osteotomy, are the other problems if mandibular 
canal variations are not recognized [22].

Conclusion
The presence of biϐid mandibu¬lar canals is an unusual 

occurrence. Adequate knowledge of both the anatomy and 
the anatomical variations of the inferior alveolar canal are 
essential to prevent any complications during mandibular 
dental procedures. CBCT images proves to be the most 
preferable tool for investigating, identifying and conϐirming 
such variations of the canal.
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Figure 1: Presence of bifi d inferior alveolar nerve bilaterally, dividing from the main 
trunk below the lower second molar region.

Discussion
It is common to misinterpret a biϐid mandibular canal in 

an orthopantomogram due to superimposition of various 
anatomical structures and inadequate positioning of the 
patient [10]. Although the mandibular canal is considered as 
a single bilateral structure, there are several reports in the 
literature which gives evidence of a second or even a third 
accessory mandibular canal [11-14,23-26]. Pioneer studies 
reported the incidence of biϐid mandibular canals as 1%. 
[9,10] These study models evaluated the presence of biϐid 
mandibular canals using orthopantomogram. However, with 
the advancement in dental imaging with the introduction of 
cone beam CT, recent studies pointed to a broad variation of 
the incidence, ranging from 0.09% to 36% [11,12,24]. This 
wide variation is mainly due to differences in the sample size 
and type of radiography incorporated for each study. One 
of the meta-analysis revealed that studies carried out using 
panoramic images showed a relatively lower incidence than 
the studies with computed tomography images [18,24,26].

Chavez-Lomeli, et al. gave a theory for this variation 
in mandibular canal anatomy. They suggested that during 
embryologic development of the mandible, the branches of the 
mandibular nerve innervating the three groups of mandibular 
teeth fuse together and form a single uniϐied nerve in a single 
mandibular canal. Thus, lack of fusion of these nerves results 
in the existence of accessory canals [19]. In 1973, Kiersch and 
Jordan suggested the cause of misinterpretation of a single 
canal as a biϐid canal in a panoramic radiograph. They observed 
that the osteocondensation image produced by the insertion 
of the mylohyoid muscle into the internal mandibular surface 
mimics a biϐid mandibular canal.[16,17,20] However, analysis 
of CBCT images would not result in such interpretation as the 
bifurcation can be visualized in three different spatial planes. 
Biϐid mandibular canals have showed higher prevalence in 
females [10,14,15]. However, the gender differences could be 
more related to the population observed rather than to the 
type of radiographic examination.

Presence of a biϐid mandibular canal may have various 
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