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ABSTRACT

Topographic anatomy of mandibular canal

in Korean

Zheng, Li-Ling
Advisor: Kim, Heung-Joong, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

For certain placement of dental implant in the mandible, a proficient
knowledge of anatomy and an accurate localization of the mandibular canal are
extremely important to avoid interference with the neurovascular bundle. The
purpose of this study was to investigate the dimension, the horizontal and
vertical location of the mandibular canal in Korean.

Eighteen dentulous hemimandibles were selected for this study. Distal
surfaces of the second molar (group 1), fist molar (group 2), second premolar
(group 3) and first premolar (group 4) were sectioned and then imaged with a
scanner, perpendicular to the lower border of the mandible, and then each
mandibular canal was drawn as rotundity. For each section, after setting the
vertical axis of teeth, measurements were carried out as follows; mandibular
canal diameter; distance from the buccal external border to the buccal side of

the mandibular canal, distance from the lingual external border to the lingual



side of the mandibular canal; distance from the upper border of the alveolar

crest to the upper border of the mandibular canal; distance from the lower

border of the mandibular canal to the mandibular inferior border. The results
are as follows;

1. The average diameter of the mandibular canal was the greatest with a mean
of 231 mm in group 1 and then slightly decreased, in group 4, the canal
diameter was 1.87 mm.

2. The distance from the buccal border to the buccal side of the mandibular
canal gradually decreased from group 1 to group 4. Conversely, the distance
from the lingual side of the mandibular canal to the lingual border gently
increased from group 1 to group 4.

3. The distance from the upper border of the alveolar crest to the upper border
of the canal increased from group 1 to group 4. The distance from the
lower border of the mandibular canal to the mandibular inferior border

showed similar pattern in each group with a mean of 10 mm.

To avoid complication of sensory paralyses during implant surgery in the
mandibular canal region, a thorough understanding of anatomy and a careful
planning are demanded. These results could be able to provide anatomic

information for clinical applications.
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I. INTRODUCTION

Recently, implant is very popular with patients, so a proficient knowledge of
oral anatomy is needed to provide accurate dental implant surgery for patients.

The mandibular canal is one of the most investigated structures by
panoramic radiography, conventional (cross-sectional) tomography, computerized
tomography (Peker et al.,, 2008), and magnetic resonance imaging (Ikeda et al.,
1996) in implant dentistry because untoward sequelae frequently occurs to
damage the inferior alveolar nerve which is the major configuration of the
mandibular canal.

The mandibular nerve that a branch of the fifth cranial nerve (Kim, 2005),
gives rise to the inferior alveolar nerve and it enters the mandibular canal on
the medial surface of the ramus by the lingula (Greenstein et al., 2008). The
mandibular canal contains the inferior alveolar nerve, artery and loose
connective tissue (Ikeda et al., 1996), usually it has cortical bone around it
(Greenstein et al.. 2008).

The greater diameter of the canal averages 4.1 mm near the mandibular
foramen and the average diameter of the canal is 3.4 mm in the middle of the
canal (Ikeda et al., 1996). The mandibular canal is usually situated centrally in
the mandibular corpus, slightly closer to the lingual cortex in its distal parts;
towards the front, it approaches the vestibular cortical layer (Obradovic et al.,
1995). The inferior alveolar nerve crosses from the lingual to the buccal side of
the mandible, it is often located midway between the buccal and lingual cortical
plates of bone in the first molar (Miller et al., 1990).

Distances from the alveolar crest to the mandibular canal, overall bone height

and bone width were measured using spiral tomography (Bou Serhal et al.,



2001). It was reported that the upper border of the mandibular canal is located
3.5 to 54 mm below the root apices of first and second molars (Littner et al.,
1986). In the other case, the canal was often close to the inferior border of the
mandible, and it was also possible for the mandibular canal to be adjacent to
the apex of the mandibular molar (Saralaya et al., 2005). In the body of the
mandible, the neurovascular bundle was located about one centimeter above the
mandibular inferior border (Gowgiel, 1992).

The intrabony course of the inferior alveolar nerve in the mandibular canal
of the edentulous mandible region was investigated (Kieser et al., 2004) and
arrangement of the neurovascular bundle within the mandibular canal was
established (Wadu et al., 1997).

Although kinds of radiological technology have been used to study the
mandibular canal in foreigners, there were few studies to investigate the
mandibular canal using actual measurement in Korean.

Therefore, the purpose of this study was to investigate the dimension, the
horizontal and vertical location of the mandibular canal in Korean to provide
anatomical information in order to avoid interference with the neurovascular

bundle during implant surgery in the mandibular canal region.



II. MATERIALS AND METHODS

1. Materials

Eighteen hemimandibles of fifteen cadavers (10 men and 5 women; mean age,
53.3, aged between 41 and 84 years) who had donated their bodies for research
to Chosun University school of medicine were selected for this study. All of

the segments were without the third molar and completely dentulous.

2. Sample processing

In order to obtain the position of the mandibular canal, these mandibles were
sectioned between the rest posterior portion of the mandibular body and the
second molar (group 1), the second molar and the first molar (group 2), the
first molar and the second premolar (group 3), the second premolar and the

first premolar (group 4) following the long axis of the teeth (Fig. 1).

Fig. 1. Mandibular sectioning at the 4 sites. Each section was as

perpendicular as possible to the lower border of mandible.



Distal surfaces of the second molar, fist molar, second premolar, first
premolar vertical sections were imaged using a scanner (HP scanjet, Hewlett
Packard, Houston, TX, USA), perpendicular to the lower border of the
mandible, and then each mandibular canal was drawn as rotundity with Adobe

Photoshop CS3 (Adobe, Sanjose, CA, USA) (Fig. 2).

Fig. 2. Image scan and rotundity marking at the mandibular canal.

3. Measurement

For each section, after setting the vertical axis of teeth, measurement was
also carried out with Adobe Photoshop CS3 (Adobe, Sanjose, CA, USA) (Fig.
3).

Measuring points were as follows;

1) Mandibular canal diameter



2) Distance from the buccal external border to the buccal side of the
mandibular canal (Buccal-Canal)

3) Distance from the lingual external border to the lingual side of the
mandibular canal (Lingual-Canal)

4) Distance from the upper border of the alveolar crest to the upper border
of the mandibular canal (Alveolar-Canal)

5) Distance from the lower border of the mandibular canal to the mandibular

inferior border (Canal-Base).

A B

Fig. 3. Measurement of the dimension, the horizontal (A) and vertical
(B) location of the mandibular canal on the distal surface of the

posterior teeth.



III. RESULTS

1. Mandibular canal diameter

The average diameter of the mandibular canal was the greatest with a mean
of 231 mm in group 1 and then slightly decreased, in group 4, the canal

diameter was 1.87 mm (Table 1).

Table 1. Diameter of the mandibular canal on the distal surface of the

posterior teeth (mm)

Canal Diameter

Group

Mean SD
Group 1 2.31 0.23
Group 2 2.21 0.19
Group 3 1.99 0.17
Group 4 1.87 0.15

2. Distances from the buccal external border to the buccal side of the
mandibular canal and from the lingual external border to the lingual

side of the mandibular canal

In group 1, the distance from the buccal border to the buccal side of the
mandibular canal was the farthest with a mean of 841 mm, and then gradually

decreased with a mean of 3.83 mm in group 4. Conversely, The distance from



the lingual side of the mandibular canal to the lingual border was the closest
with a mean of 3.11 mm in group 1 and then gently farther and farther to 6.07
mm in group 4. In group 3, distances from the buccal border to the buccal side
of the mandibular canal and the lingual border to the lingual side of the

mandibular canal showed almost similar value with means of 4.69 and 5.39 mm

(Table 2).

Table 2. Distances of Buccal-Canal and Lingual-Canal on the distal surface of

the posterior teeth (mm)

Group Buccal-Canal Lingual—Canal

Mean SD Mean SD
Group 1 8.41 1.12 3.11 1.07
Group 2 7.32 1.08 3.52 0.98
Group 3 4.69 1.57 5.39 1.38
Group 4 3.83 1.62 6.07 1.08

3. Distances from the upper border of the alveolar crest to the upper
border of the mandibular canal and from the lower border of the

mandibular canal to the mandibular inferior border

The distance from the upper border of the alveolar crest to the upper border
of the canal was 1644 mm in group 1, and gradually increased to 22.82 mm in

group 4. The distance from the lower border of the mandibular canal to the



mandibular inferior border showed similar value in each section with a mean of

10 mm (Table 3).

Table 3. Distances of Alveolar-Canal and Canal-Base on the distal surface of

the posterior teeth (mm)

Group Alveolar—Canal Canal-Base
Mean SD Mean SD
Group 1 16.44 2.39 10.69 1.96
Group 2 19.39 1.76 9.76 1.16
Group 3 21.53 2.06 10.75 1.26
Group 4 22.82 2.41 10.67 1.76




IV. DISCUSSION

The major sequelae in the posterior portion of the mandible is sensory
paralyses in implant dentistry by reason of penetrating into the inferior alveolar
nerve in the mandibular canal inadvertently. Hence, to avoid interference with
the neurovascular bundle during implant surgery, the location of the mandibular
canal needs to be verified before placement of implants. The dimension, the
horizontal and vertical location of the mandibular canal were investigated in our
study.

In this study, the greatest diameter in group 1 was 2.31 mm, and then
sightly decreased to 1.87 mm in group 4. Ikeda K et al. (1996) reported that
the greater diameter of the canal averaged 4.1 mm near the mandibular
foramen, and the average diameter of the canal was 3.4 mm in the middle of
the canal. In their study, the mandible was removed within 48 hours of death,
and then they wused multiplanar magnetic resonance image to study the
mandibular canal. However, in our study, the mandible was not as fresh as
they used, so the possibility of cadaveric contraction could not be ignored.

The farthest distance from the buccal border to the buccal side of the
mandibular canal was 841 mm in group 1, and gradually decreased from group
1 to group 4. Conversely, the distance from the lingual border to the lingual
side of the mandibular canal gently increased with a mean of 3.11 mm to 6.07
mm from group 1 to group 4. The results demonstrated that the mandibular
canal was situated more lingually in the molar region, by the second premolar,
it was located almost midway between the buccal and lingual cortical plate,
towards the front it, it approached the buccal cortical plate. Gowgiel(1992)

reported that the distance from the lateral border of the neurovascular bundle



to the external surface of the buccal plate was usually half a centimeter in the
molar and premolar regions. Miller CS et al. (1990) reported that the inferior
alveolar nerve crossed from the lingual to the buccal side of the mandible and
often, it was located midway between the buccal and lingual cortical plates of
bone by the first molar. Differences of these results may be related to race.

Denio et al. (1992) evaluated cadavers to determine distances from the
inferior alveolar nerve to the apices of mandibular posterior teeth: the mean
distance was 3.7, 6.9, and 47 mm in the second molar, first molar and
premolars. Similarly, Littner et al. (1986) reported the upper border of the
mandibular canal was located 3.5 to 54 mm below the root apices of first and
second molars. Unfortunately, few studies have verified to determine the
distance from the upper border of the alveolar crest to the upper border of the
mandibular canal except Bou Serhal et al. (2001) studied. In this study, mean
distances from the upper border of the alveolar crest to the upper border of the
mandibular canal were 16.44, 19.39, 21.53, and 22.82 mm in group 1, group 2,
goup 3, and goup 4. These results may provide anatomic information when
proceeding implant surgery at the same time of the teeth extraction.

The distance from the lower border of the mandibular canal to the
mandibular inferior border in the distal surface of posterior teeth was also
studied in this research. It showed similar value in each section with a mean
of 10 mm, which was the same result as Gowgiel(1992) reported.

To avoid complication of sensory paralyses during implant surgery in the
mandibular canal region, a thorough understanding of anatomy and a careful

planning are demanded. These results could be able to provide anatomic

information for clinical applications.
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