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Introduction

The mandibular foramen, the entrance of the mandibular 
canal, is located on the medial aspect of the mandibular ra-
mus [1]. The mandibular canal contains the inferior alveolar 
neurovascular bundle that carries sensation and supplies 
blood to the mandible and mandibular teeth. While the 
mandibular canal typically has one singular trunk, there are 
reported anatomical variations of bifid and trifid mandibu-
lar canals. Each section of the mandibular canal may contain 
its own neurovascular bundle. Bifid and trifid mandibular 
canals can be classified into five main types according to the 
classification of Naitoh et al. [2] and expanded on by Rash-

suren et al. [3] depending on their course through the man-
dible.

One of the more common variation of bifid mandibular 
canal is the type 1 bifid mandibular canal, also known as the 
retromolar canal (RMC). This canal branches off from the 
mandibular canal distal to the third molar, often opening 
into the retromolar fossa as the retromolar foramen (RMF). 
The RMC can be grouped into five categories according to 
its course and morphology [4]. The RMC has been found to 
contain small arteries, veins, and myelinated nerve fibers. 
These nerves are often contiguous with the inferior alveo-
lar nerve, though there are several studies discussed in the 
review by Ngeow and Chai [5] that show that the RMC and 
RMF can arise from other sources, such as branches of the 
buccal nerve. Regardless of their source, the nerves in the 
RMC have been reported to innervate the temporalis tendon, 
buccinator muscle, the most posterior region of the alveolar 
process, and the mandibular third molar tooth [6]. Some 
studies have also found that nerves in the RMC can inner-
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vate the gingiva of the mandibular molars, premolars, and 
mucosa of the retromolar region [4]. As a result, the locations 
of the RMF and the RMC have been noted by several stud-
ies to be an important consideration for surgical procedures 
such as third molar extraction, implant placement, and man-
dibular osteotomy in order to avoid complications. The RMC 
should also be considered in cases of inadequate anesthesia 
of mandibular molars [7]. A review of risk assessment of ma-
jor anatomical variations in the mandible by Iwanaga et al. [8] 
suggested that the size of the RMF be considered since there 
may be an increased risk of neurosensory disturbance of the 
lower molar’s buccal gingiva if the diameter of the RMF is 
>2.3 mm.

The RMC should not be confused with the accessory 
mandibular foramen (AMF), which is an anatomical varia-
tion often found superior to the mandibular foramen on the 
medial surface of the ramus. The AMF varies in sizes and 
can also be inferior, anterior, or posterior to the mandibular 
foramen. The AMF has been found to contain tributaries 
of the inferior alveolar vein, maxillary vein, and maxillary 
artery. It may also include a branch of the inferior alveolar 
nerve and artery if the AMF is superior to the mandibular 
canal. As a result, it should be located prior to osteotomy of 
the mandible to prevent excessive bleeding [9]. 

We present here a case of a trifid mandibular canal on the 
left and bilateral RMF, with a double RMF on the right side 
of the mandible.

Case Report

The mandible was resected from a 90-year-old at death 
male Caucasian cadaver. Bilateral RMF, single RMF on the 
left and double RMF on the right were noted (Fig. 1). The 
RMF were all observed in the retromolar trigone, between 
the internal and external oblique lines. An anatomical varia-
tion of the mandibular canal, a trifid canal, was also noted 
on the left side of mandible. The left mandibular canal after 
its entrance trifurcated into superior, middle, and inferior 
canals. The superior one was continuous with the left RMF 
(Fig. 2). The diameter of the RMF was measured using mi-
crocalipers (Mitutoyo, Kanagawa, Japan). The right RMF 
were labeled A and B, with diameters of 0.93 mm and 0.56 
mm, respectively. The left RMF was labeled C with a diam-
eter of 2.02 mm. These variations were all observed under 
the surgical microscope with ×5, ×10, ×20 magnified views 
(AmScope, Irvine, CA, USA) (Fig. 3).

The right mandibular canal was single while the left 
mandibular canal was trifid. No other variations, such as ac-
cessory mandibular foramina or accessory mental foramina 
were noted on this mandible. 

Discussion

A trifid mandibular canal is a rare anatomical variation. 
According to Rashsuren et al. [3], bifid and trifid mandibular 
canals were found in 22.6% of 500 Korean patients via cone-
beam computed tomography (CBCT). The trifid canal type 
was found in only 5.8% of these multi-trunk canals [3]. 

In this case, there was a mandibular trifid canal but only 
one left RMF with a diameter of 2.02 mm. It might be a type 
5B canal according to the classification system by Rashsuren 
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C

Fig. 1. A dry mandible demonstrating double retromolar foramina on 
the right (A, B) and a retromolar foramen on the left (C). The three 
retromolar foramina are labeled.

Fig. 2. Continuation of the retromolar foramen and superior canal on 
the left shown with a metal wire.
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et al. [3], which is a trifid canal that has one main canal and 
two accessory canals (one RMC and one dental canal). The 
prevalence of RMF has been found to range from 12% to 75% 
[10,11]. The wide reported range might be due to the method 
used to detect RMF. The diameter of the foramen is between 
0.3 mm [12] and 2.29 mm [13]. Regardless of origin, the RMF 
may contain nerves that innervate the temporalis and buc-
cinator muscles. Due to its location in this case, the left RMF 
may also innervate the posterior portion of the mandible, 
third molar teeth, gingiva of the mandibular molars and 
premolars, and mucosa of the retromolar pad. Histological 
study by Kim et al. [11] revealed that the RMC contained 
both artery and nerve. Due to such variations, failure of the 
standard inferior alveolar nerve (IAN) blockade may be due 
to inadequate anesthesia penetration or insertion so that all 
branches of the nerves that pass through the RMF and RMC 
are not reached. On the right side of the mandible, there was 
a rare double RMF, despite only one trunk in the mandibular 
canal. The presence of a double RMF has not been reported 

often in the literature [14]. 
Although small RMF might be overlooked during sur-

gery, a large foramen such as the one found in the present 
case (>2 mm) might contain large neurovascular bundles 
and injury of such a large RMF during surgery might lead to 
neurosensory disorders or hemorrhage [13].

In conclusion, the anatomical variations shown in the 
present case may increase the risk of damage to such struc-
tures during mandibular surgeries and potentially compli-
cate delivery of anesthesia. Further research is needed on the 
potential complications associated with a trifid mandibular 
canal. 
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Fig. 3. A closer look at the retromolar 
foramina under the surgical microscope 
with ×5, ×10, ×20 magnified view 
documenting their diameter. Note the 
trifid mandibular canal is observed 
from a posterior view.
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