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 ABSTRACT 

Statement of the Problem: It is crucial for clinicians to be certain about the location 

of mandibular canal and determine any anatomical variants relevant to it. The tem-

poral crest canal (TCC) is a rare anatomical variant of mandibular canal that lack of 

awareness about its presence can complicate surgical procedures.  

Purpose: This study investigated the anatomical characteristics and prevalence of the 

TCC using CBCT. 

Materials and Method: This descriptive cross-section study evaluated 327 CBCTs 

(654 sides) from all the patients with various problems. TCC on sagittal and axial 

plans were identified and then classified into two types based on their configuration. 

The prevalence of TCC was calculated amongst men and women. 

Results: Six TCC (0.91%) were observed in 654 sides. We observed all 6 TCCs in 

females. One case (0.30%) was bilateral TCC, and the remaining four (1.22%) cases 

were unilateral TCC (two on the left and two on the right side). Considering the clas-

sification of TCC, five sides had presentation of type I and one case was type II 

based on Kawai et al. study.  

Conclusion: Three-dimensional images of CBCT data are useful in confirming the 

presence of TCC. TCC is considered as a clinically significant structure; therefore, 

this variation should be carefully investigated using reconstructed CBCT images. 
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Introduction  

The mandibular canal originates from the mandibular 

foramen and transmits the inferior alveolar artery and 

nerve to the mental incisive region. [1-3] 

The inferior alveolar nerve (IAN) is of particular 

interest to all who deal with oral maxillofacial surgery. 

Reliable insight in the three-dimensional relationship of 

the mandibular third molar root with the mandibular 

canal is essential to avoid any pressure on the IAN. [4] 

Moreover, the IAN may be traumatized by an implant 

intruded into the canal or penetrated by the drill preced-

ing implant placement. [5] In addition, in cases of a 

bilateral sagittal split osteotomy, three-dimensional in-

formation about the IAN may prevent nerve damage du-  

ring surgery. [6]  

Thereby, before any surgical procedure, it is im-

portant for clinicians to be certain about the location of 

mandibular canal and to determine any anatomical vari-

ants relevant to it is of a high importance for clinicians. 

Mandibular canal as a single structure bears variations 

such as bifid mandibular canal, retromolar canal and 

temporal crest canal.  

The temporal crest canal begins from accessory 

foramen in the posterior side of the temporal crest to 

another accessory foramen in the anterior side of tem-

poral crest, which is the halfway zone between superior 

side of coronoid process and the third molar crypt (Fig-

ure 1). [7-9] Considering its origin and its pathway, 
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TCC convey all or part of the buccal nerve. Inaccurate 

diagnoses of these variants can complicate surgical and 

dental operations that cause lack of anesthesia, hemor-

rhage and nerve damage. [10-11] 
 

 
 

Figure 1: Temporal crest canal 

 

Even though, there have been numerous reports 

[1, 3, 6-8] about some of these variations in the litera-

ture, information about temporal crest canal as a varia-

tion in posterior aspect of mandibular canal is still inad-

equate.  

Nowadays, cone beam computed tomography 

(CBCT) is commonly used to detect oral and maxillofa-

cial abnormalities. In recent years, several studies re-

ported variations of mandibular canal, which were de-

termined by using CBCT images. [7] 

The present study was conducted to determine the 

prevalence and characteristics of temporal crest canal in 

the CBCT images in private radiology center, Shiraz, 

Iran. 
  

Materials and Method 

A total of 327 cases (654 sides) were selected from all 

the patients with variety of problems from the files of a 

private radiology center in Shiraz from September 2014 

to April 2015. All Patients with history of maxillofacial 

trauma and surgeries were excluded from the study.  

The CBCT images were obtained from FDP-based 

CBCT (New Tom VGi, QR SrL, Italy). Each study was 

performed by observing the following parameters: 

110kv, 3mA and total exposure time of 3.5 seconds 

using 15cm×15cm field of view. The subjects were po-

sitioned with the Frankfurt plane parallel to the floor. 

The analyses were done using New Tom VGi Software 

on a 17-inch LG monitor (Flatron 55SE) with (1366* 

768) pixel resolution in semi-dark room. All cases were 

assessed twice by an intern dentistry student and then by 

a maxillofacial radiologist to achieve the final decision. 

Each CBCT was evaluated to feature the presence of 

this variety. 

As mentioned, TCC starts from mandibular for a 

men or an accessory foramen in the posterior of the 

temporal crest to another accessory foramen in the ante-

rior of temporal crest. TCC were classified into two 

types based on the study of Kawai et al. study. [10]  

The first type is initiated at the mandibular fora-

men that runs parallel to the mandibular canal, curves in 

the middle and ends at a foramen on the anterior of the 

ramus inferior to the coronoid process (Figure 2). 

 

 
 

Figure 2: Oblique sagital images of type 1 temporal crest 

canal 
 

The second type starts from accessory mandibular 

foramen near the mandibular foramen that runs anterior-

ly and inferiorly which ends at the accessory foramen in 

the antero-inferior region of coronoid process (Figure 3).  

 

 
 

Figure 3: Oblique sagittal images of type 2 temporal crest 

canal 

 

We first identified the TCC on oblique sagittal 

images. For every patient, we recorded the location of 

TCC (unilaterally or bilaterally). We also calculated 

their prevalence among men and women. Then statisti-

cal analysis was performed using SPSS (version16, 

SPSS Inc, Chicago, IL, USA). 

 

Results  

We studied 327 participants, comprised of 195(59.63%)  
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female and 132 (40.36%) male patients. Six TCC were 

observed in 684 sides. We observed all the TCC in fe-

males (Table 1).  
 

Table 1: Distribution of temporal crest canal according to 

the gender 
 

Characteristics Male  Female  

TCC 0 5 

 

Assessment of CBCT images revealed this varia-

tion in five patients. From these cases, one case demon-

strated bilateral TCC and the remaining four cases were 

unilateral TCC. Two unilateral TCC were on the left 

side and the other two were on the right side (Table 2). 

Considering the classification of TCC, four participants 

had presentation of type I, and one case was categorized 

as type II (Table 2). 
 

Table 2: The characteristics of temporal crest canal 
 

Characteristics Patients (n = 327) % 

Absence 322 (98.47) 

Presence 5 (1.52) 

Unilaterally 4 (1.22) 

In left 2 (0.61) 

In right 2 (0.61) 

Bilaterally 1 (0.30) 

Type I 4 (1.22) 

Type II 1(0.30) 

 

Discussion  

Anatomical variants of mandibular canal can complicate 

surgical operation if not appropriately diagnosed. Nerve 

damage and hemorrhage that diminish the visibility of 

environment can occur because of surgical entrance. 

The information on bifid mandibular canal and retromo-

lar canal is well-established; [12-15] however, adequate 

information is not available about temporal crest canal.  

Based on Ossenberg classifications, [8] type III 

retromolar canal is corresponded to TCC, which sug-

gests that this variation is hereditary; its prevalence in 

Northeast Asia was 1.3 %. [9, 11] In a CBCT study by 

Naitoh et al., [8] they reported the presence of three 

TCC in two sides of two mandibles (0.068%). However, 

Kawai et al. [7] stated the relatively high incidence of 

8.3% in CBCT of 48 cadavers.  

The study conducted by Han et al., [2] found low-

er prevalence (4 of 446 patients) (0.9%) of TCC. In our 

investigation, generality of TCC was 1.5%. We identi-

fied six TCC in five of 327 patients. Considering the 

location of variations, majority of our cases with TCC 

had unilateral appearance. This finding is in line with 

the results of previous studies. [2, 10, 13]  

Review of the literature indicates that TCC is 

more prevalent in male patients. In a study by Han et 

al., male predominance [2] was reported. In contrast, in 

our study all TCC were found in female patients.  

In our study, we categorized TCC in two types 

based on Kawai et al. study. [10] The first type was 

initiated at the mandibular foramen and the second type 

starts from accessory foramen near the mandibular fo-

ramen. However, Han et al. [2] only applied classifica-

tion that considered TCC originated from accessory 

foramen. However, this difference in classifications can 

illustrate higher incidence rate of TCC in Kawai et al. 

study. [10] 

Considering the content of TCC, Ossenberg stated 

that TCC is in line with the course of buccal nerve; thus, 

it is considered as a branch of long buccal nerve. [8] In 

agreement with this result, in Kawai’s study on cadaver 

dissection and histopathological assessment, neurovas-

cular structures were confirmed. [10]  

The presence of TCC has clinical importance. It 

can provide an accessible rout for the spread of tumor 

and infection. [16-17] Furthermore, the presence of ad-

ditional innervation may lead to failure in obtaining 

adequate anesthesia during dental and surgical opera-

tions. [18-19] Damage to TCC during sagittal split oste-

otomy, bone block harvesting and removal of the le-

sions involving the ramus, can lead to nerve injury, 

which is manifested as paresthesia, dysesthesia and 

traumatic neuroma. [7, 20-21]  

 

Conclusion 

Regarding the clinical significance of TCC and the abil-

ity of CBCT images in confirming the presence of TCC, 

this variation should be carefully investigated using 

reconstruded CBCT images.  
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