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SUMMARY: ltis critical to know the precise location and configuration of the mandibular canal (MC) to avoid damages in the
alveolar inferior nerve during an invasive dental treatment. The aim of this study was to provide anatomic relationshipsditthiar
canal in its entire pathway related to cortical walls and dental roots to serve as basic knowledge for dental clinicalsppeckedored
in this area. We analyzed 50 CBCT images assessing the specific location of MC at the retromolar space as relatecetgtinferior t
roots. Data were analyzed by side using descriptive statistics (median: mean [M], standard deviation [SD], 95 % confidahce inte
lower endpoint [IC] and upper endpoint [IC’]). The MC length and pathway were measured from the mandibular foramen up to the
mental foramen. MC was closer from lingual cortical than buccal at the retromolar space as well the distal root of thelse@mtti m
the root of the second premolar are closest to MC. A mean length for the MC cf¥.8.&(n) for the right side and 7458 mm) for
the left side were observed. In conclusion, it is critical for clinicians to know three-dimensionally the topographichipatietseen
the inferior teeth roots and the mandibular canal before proceeding to any invasive dental or surgical procedure at this region

KEY WORDS: Mandibular canal; Cone beam computed tomography; CBCT scans; Dental treatment.

INTRODUCTION

Mandibular canal (MC) is a bony structure that begins The morphological features of the mandibular canal,
in the mandibular foramen on the medial face of mandibig variations and inner vital structures are very significant
ramus. Its pathway follows the lower and lateral directiogspecially in oral anesthesia, dental implant therapy and
passing to the mandible body, where it is related to the roetgxillofacial surgery, because the inferior alveolar
of the lower teeth, whose cross-sectional examination reveglsurovascular bundle presents different locations and many
an oval, circular or piriform shape (Suaetcal, 2011). variations (Juodzbalyet al, 2010; Roa & Arriagada, 2015).

MC may be damaged by mechanical trauma through irrigants

The mandibular canal carries, from its origin untiduring an endodontic treatment, drilling, root canal over
the incisive region, the inferior alveolar artery and vessgistrumentation, third molar exodontia or damage during
and inferior alveolar nerve. The branches derived from theggplant location (Kawashimat al, 2016; Koivistoet al,
structures provide nerve and vascular supply to the lowg016). The last procedure has gained popularity in the last
teeth and adjacent structures; a terminal branch leaves tbg years, as it requires to optimize and plan the surgery
canal through the mental foramen emerging as the mengahsidering the distance from the MC due to the considera-
nerve (Claeys & Wackens, 2005). The inferior alveolar nentsle paresthesia and nerve damage observed in the literature,
is a major division of the trigeminal nerve, which is vulneto which prevalence ranges are between 13-17 % (Kubilius
rable in surgical procedures of the mandible (Kétcal, et al, 2004; Bursteiret al, 2008).

2010). The physiology of the mandibular nerve is an

important factor relevant to success in dental implant In this sense, it is imperative to know the precise
planning and surgical procedures in the mandible (Karnasugzation and configuration of MC to avoid damages in the
etal, 2017). alveolar inferior nerve (Juodzbalgsal; Hsuet al, 2013;
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Kawashimaet al). Thus, the aim of this study is to provideof mandibular canal was made using the sagittal image,
anatomic relationships of the mandibular canal in its entiteeginning from the distal side in direction to mesial side.
pathway related to cortical walls and dental roots to serve Akso, the distance between mandibular canal and dental apex
a basic knowledge for dental clinical procedures performdibm teeth 4.7-4.6-4.5 was measured throughout the coronal
in this region. cuts. Then, a parallel line to the dental contact point of
premolars was designed and then the distance between the
mental foramen and this parallel line was measured. When
MATERIAL AND METHOD the mental foramen was at left side of this line, a negative
value was assigned to this measure and when was at the
right side it had a positive value.
This study was approved by the Scientific Ethics
Committee of the Universidad de La Frontera, Temuco, Chile A coronal cut at the retromolar space was made, and
(Protocol N 048/13). A descriptive study was performedhree lines, A, B and C, were measured. Line Awas measured
on 50 CBCT images, which belong to the radiology unit dietween mandibular canal and mandible’s buccal cortical
the Universidad de La Frontera, taken between January 2@ibhe. Line B was determined between mandibular canal and
and March 2015. The patients identities were not revealathndible’s lingual cortical bone; and Line C was performed
and only access to information regarding age and gendmtween mandibular canal and the base of mandible.
was provided. The images were taken as part of the diagno-
sis, examination and treatment planning of surgical, Data were analyzed by side using descriptive statistics
endodontic, periodontal, orthodontic or rehabilitatiofmedian: mean [M], standard deviation [SD], 95 % confidence
treatments. The images were obtained on a Pax Zenith CBidferval: lower endpoint [IC] and upper endpoint [IC']).
unit (Vatech, Hwaseong-si, Korea), using 120 kV and 9 mA;
FOV 8x 6 cm, voxel size 0.12 mm. Finally, the mandibular canal length and pathway
were measured from the mandibular foramen up to the mental
Data were exported as DICOM format in the softforamen.
ware EZ3D2009 (E-WOO Technology Co. Ltd. Korea) to
observe coronal, sagittal and axial cuts as well as a 3D
reconstruction. Inclusion criteria were aged between 15 aRESULTS
75 years, and mandibular fully dentate individuals. Exclusion
criteria were images with implants in mandible, bone
resorption related to periodontal disease or endodontics and  The distance between mandibular canal and the cortical
endodontic treatment. limits of the mandible is summarized in Table |I. Mandibular
canal was closer from lingual cortical than buccal at the
Two calibrated examiners performed theetromolar space as observed in Figure 1. Also, the distance
morphometric analyses. Coronal and sagittal cuts webetween dental roots of each tooth and mandibular canal is
oriented parallel to the long axis of the mandible, and theserved in Table Il and Figure 2. As can be seen, the distal
cuts were obtained at 0.5 mm intervals and 1mm in thicknes®t of the second molar and the root of the second premolar
for all the samples, using multiplanar reformatting (MPR)are closest to mandibular canal.
MPR allows making a three-dimensional model showing
all structures within mm thickness overlapped on each other.  Finally, a mean length for the mandibular canal of 70.8
(5.3 mm) for the right side and 745.8 mm) for the left side
The exact location of mandibular canal was assessedre observed. Also, 95 % confidence intervals for right and
at different depths on the sagittal cuts. The complete plottiteft sides were 69.1-72.5 mm and 69.2-72.9 mm, respectively.

Table I. Distance between mandibular canal and cortical limits of mandible
at retromolar space.

Distance of MC from Side Mean (mm) S.D. Median

Basilar edge Right 8.5 2.6 7.9
Left 7.7 2.7 7.8
Buccal cortical Right 43 1.7 4.1
Left 4.8 1.8 4.8
Lingual cortical Right 2.3 1.3 1.9
Left 2.2 1.4 1.9
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Table II. Distance between dental roots of each tooth and mandibular canal.

M easureme nts Side Mean S.D. Median
(mm)
Second molar, distal root Right 4.7 2.6 43
Left 39 24 3.6
Second molar, mesial root Right 5.4 2.7 5.1
Left 4.8 2.9 4.6
First molar, distal root Right 5.6 2.1 49
Left 5.4 2.5 4.8
First molar, mesial root Right 6.0 2.5 54
Left 5.6 2.4 4.7
Second premolar Right 4.1 3.7 2.7
Left 39 32 2.7
Distance between mental foramen  Right 0.3 23 0
to premolars contact point Left -0.5 1.7 0

Fig.1. Distance between mandibular canal and buccal cortical (V), lingual cortical (L) and base of
mandible (BM) in retromolar space at right (A) and left side (B).

Fig. 2. Mean distance between dental roots of each tooth and mandibular canal at right (A) and left side (B).
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DISCUSSION

The present study evaluated the morphological and In addition to the distance of the MC to cortical walls,
morphometric characteristics of the mandibular canal (MGjs relationship to the dental roots is of great academic and
of Chilean fully dentate patients using CBTC images, focusingractical importance due to surgical and endodontic
mainly on the measurements of distance from this canal to fhecedures in the mandible, which presents the possibility
mandibular cortical walls and base and its relation to postef complications to the mandibular canal and its components
rior teeth roots. These data may serve as a basic knowleqgitner et al, 1986).
for clinicians during a surgical or endodontic treatment
performed in mandible’s posterior region to reduce the damage  The distance from the mandibular canal to the dental
to alveolar inferior nerve. apices assessed by lateral view (sagittal sections) revealed

values of each dental root of the posterior region based on

The location of the MC by the frontal view of the crossits trajectory, which begins in the mandibular foramen located
section of the jaw body showed that MC is located closer i the ramus, followed by a descending and anterior trajectory
the lingual cortical at retromolar space. Kumar Rattal  to the region of premolars. From that point, the MC shows
(2013) described the MC pathway in a cross-section view ah ascending and anterior pathway until the region of men-
mandible, reporting that MC crosses lingually to the third angl foramen. The pathway of the MC was reflected in the
second molars roots, adjacent to first molar roots and buccgiesent study in closer distances from MC to dental apices
from the premolars. At the retromolar space, the distance frdmam second molars, concurring with some studies (Koivisto
the MC to the buccal cortical presented values close to twieeal, 2011; Burrkleiret al, 2015), and observing increasing
of those observed to the lingual cortical, while the distance t@lues until the ascending pathway at the second premolars
the mandibular base was approximately fourfold to the lingusdgion, at the emergence of mental foramen.
cortical. A tendency was also observed that MC was located
more lingual at right side, which concurs with de Oliveira The literature (Littnert al; Koivisto et al. 2011;
Janioret al (2011), but without significant differences. TheBiirklein et al), shows similar characteristics to those
MC is often symmetrical bilaterally (Nortg al, 1977). observed in the present study regarding distance from MC

to posterior tooth apices. In general, an increase in this

Previous studies (Leviret al, 2007; Kamburoglet distance exists in the evaluation of distal apices from the
al. 2009; Koivistoet al, 2016; Uppakt al 2017) revealed second molar to the mesial root of the first molar, with
distances of the MC to both corticals, ranging from 1.7-4.38ubsequent reduction of this distance in relation to the second
mm and 2.6-5.4 mm for lingual and buccal walls, respectivelgremolars. It is important to point out that in most cases at
These measurements are higher than those observed intherleft side, the emergence of MC in the mental foramen
population but according to the reports by Huang & Liaovas located between the first molar and second premolar.
(2015) who identified mean values of the MC distance to
lingual cortical less than 2.7 mm. Jataal (2014) revealed Related to the distance between the MC from second
that there was a higher prevalence of MC near buccalolar roots, the findings of this study were a little higher
mandibular cortical (65.7 %) when compared to basilar edgiean the reports of Biirklegt al (2.8 mm), but considerably
(25.7 %) and lingual (8.6 %). These differences may be duediiferent when compared with the study of Szital (2005)
different evaluation technique, since Jasal used lateral performed in panoramic radiographs (0.7 mm). The distance
oblique radiographs in anatomical specimens. Huang & Ligrom the first molar roots was similar to that reported in
stated that MC is closer to lingual wall at the two posteriome studies (Bornsteigt al, 2011; Birkleinet al);
thirds of mandible, which concurs with the observation in thisowever, it was significantly different from the findings of
research. Koivistoet al (2011) (2.3mm) and Sa&b al (1 mm). Also,

the distance from second premolar to MC reported by

Other studies corroborate the observation of the presebivisto et al (2016) (2.6mm) was lower than that of the
study whose position of MC in relation to the cortical bone ofalues identified in this study (4.1-3.9 mm).
the basilar edge is considerably higher in relation to the lingual
and buccal walls (Uppet al; Killic et al), with mean values The differences observed with previous researches
of 7 to 7.94 mm (Yu & Wong, 2008; Uppel al) and 10.52 may be explained by the population studied and the technique
mm (Gowgiel, 1992; Killieet al; Juodzbalyst al). The mean of analysis used for the location of MC, observing studies
values observed in the present study are closer to those repotited were performed directly in anatomical pieces (Kétic
by Yu & Wong and Uppatét al al.; Kamburogluet al), in panoramic radiographs (Littner
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