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Summary: The lingual canal with foramen displays different appearances on the internal surfaces of mandible as conﬁrmed by macroscopic observation and computerized tomography (CT). The lingual canal was observed in the inside of
mental region run to the outside of lingual foramen, which is extend internally from mandibular canal in right and left
sides of the mandible in cadavers (13 sides out of 88 sides) and in dry skulls (43 out of 94 sides) examined. The spinal
foramen connected with mental canal occurred at the midline of mandible in 6 cases (6 out of 47 cases) in dry skulls. In
this small foramen, the inferior alveolar artery give some branches to the inside of mental region at the anterior mandible and which may be run pass through the lingual canal to the lingual foramen, where they emerge to enter the
mylohyoid or anterior belly of digastric muscles. The observations of these are important considerations for surgical
placement of dental implants in the region in the mandible.

treatments. In this study we identiﬁed the appearance of lingual and spinal foramen and course of
lingual canal at the mental region of human mandible using CT from cadavers and dry skulls. This
study focused on the anatomic peculiarities of the
anterior mandible and implant related with clinical
implications.

The anatomical location, course and arrangement of branches of the incisive artery and nerve
should be given more attention for dental implantology. A supplementary branch of the mylohyoid nerve entered the mandible through accessory foramina in the lingual side of the mandibular
symphysis in 50% of the cases7). This was also conﬁrmed by studies using dry skulls11) and CT imaging5). Numerous reported have described accessory
mandibular foramens1,8,11,12). However, there are
considerable confusions for variability in distribution, incidence, size, and contents of the accessory
lingual foramina. Appearance of lingual foramen
and course of lingual canal between cadaver and
dry skull has not been identiﬁed by dental CT and
anatomical observation. Although CT observation
has been made on various incisive branches at the
anterior mandible, more detailed information is
needed on the lingual foramen which contain lingual branch connected with arty and nerve, they
use to traverse the mandible for purposes of dental

Materials and Methods
A total of 91 mandibles were used from adult
Japanese cadavers (44 cases: 24 males; 20 females
from The Donation for Human Dissection) and
adult Japanese dry skulls (47 cases: 36 males; 11
females from a collection at Nippon Dental University) for this study. Three-dimensional images of
the mandible were obtained from reconstruction of
CT images using a CT apparatus (Toshiba Medical
Co. Ltd, Tokyo, Japan, 120 kV; 50 mA; slice,
1 mm; table speed, 0.75 sec/mm). CT examination
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Table 1.

Frequence of occarrance of lingual foramen in human
mandible
Cadaver
Male
N

Fig. 1.

Schema of mandible in measurment points.
(1) The mental foramen in the lateral surface of the right
mandible. (2) Internal surface of mandible in the mental
region of the mandible. a, the midline of the mandible to
the centre of the mental foramen (MF); b, the center of
the MF to the inferior border of the mandible; c, the
midline of the mandible to the centre of the lingual foramen (LF); d, LF to the MF; e, the center of the LF to the
inferior border of the mandible.

n (%)

Dry skull

Female
N

n (%)

Male
N

n (%)

Female
N

n (%)

R
L
RþL

24 3 (12.5)
24 4 (17.0)
48 7 (14.6)

20 3 (15.0)
20 3 (15.0)
40 6 (15.0)

36 17 (47.2)
36 15 (41.7)
72 32 (44.4)

11 4 (36.3)
11 7 (63.6)
22 11 (50.0)

Total

N ¼ 88

13 (14.8)

N ¼ 94

43 (45.7)

mandibles) and 1 case in female (frequency of occurrence 9.1% 1 out of 11 sides of mandibles) of
dry skulls (Figs. 2, 3, Tabel 1). The distance from
the midline of the mandible to the center of the
mental foramen (MF), distance from the center of
the MF to the inferior border of the mandible, distance from the midline of the mandible to the center of the lingual foramen (LF) on the internal surface of mandibular body, distance from the LF to
the mental foramen, and distance from the center
of the LF to the inferior border of the mandible are
shown in Table 2.
In the three-dimensional CT images of mandible, the lingual canal was clearly shown by threedimensionally reconstructed CT images (Fig. 4a).
Most lingual canals from specimens descended to
lingual side of mandible from reconstruction of
continuous slices of CT images (Fig. 4b).

Discussion
was performed at the same geometrical condition
and radiological setting as routinely examinations
of the jawbone quality and quantity for cadavers.
Measurements of mandible from specimens was
shown Figure 1. We identiﬁed above 0.4 mm diameter in the minimum permissible size of lingual and
spinal foramens.

Results
A signiﬁcant lingual foramen occurred in 45.7%
(43 out of 94 sides) of dry skull in 14.8% (13 out of
88 sides) of cadavers at the internal aspect of the
mental region of the mandible (Table 1). The mental spinal foramen (identiﬁed by McDonnell et al.
reports8)) connected with mental canal occurred at
the midline of mandible in 5 cases in male (frequency of occurrence 13.9%, 5 out of 36 sides of

CT is an important tool for visualizing accurate
structure, location, and osseous pathology associated with dental implantology13). Jacobs et al.
(2002)5) conﬁrmed the appearance of anatomical
structures such as the incisive canal (93%), LF
(82%), and mental canal formed the loop with the
nerurovascular bundle at mental region of mandible (7%) in their examination of endentulous mandibles of 152 females (mean age 55 years) using CT.
In our study, LF was found in 45.7% of the dry
skulls and in 14.8% of cadavers, and they indicate
that LF has a low frequency of occurrence on the
internal surfaces of mandibles. The low frequency
of occurrence of LF from cadavers in our study may
be suggested attention to keep the geometrical
condition and radiological setting as examinations
of the jawbone in quality and quantity under CT
images. Tepper et al. (2001)12) found the LF
(52.9%) in the upper parts of mental spine com-
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Mandibular foramen in mandible from dry skull.
(a) Mental spinal foramen (arrow) was measured at the center of internal aspect of the mental region of the mandible. (b) The
appearance of lingual foramen (arrow) was found in the internal aspect of the mental region of the right mandible.

posed of single foramen (44.3%) in right or left side
of mandible and occurrence of single foramen each
side (8.6%) of the upper parts of mental spine of
the mandible. This mental spinal foramen may

be equal to the LF as McDonnell et al. reports
(1994)8). McDonnell et al. (1994)8) reported that LF
in the midline of the mandible occurred in 99.04%
(311 out of 314 specimens) of cases and suggested
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Fig. 3.

The branch of inferior alveolar artery (see apex of tweezer) was found on the internal aspect of the mental region in left
mandible from one cadaver (78 years old male). Bar ¼ 1 cm

Table 2.

Dimension of the distance of lingual and mental foramen

Cadaver

Dry skull

Male

a
b
c
d
e

Female

Male

Female

R

L

R

L

R

L

R

L

26.7 G 2.4
18.2 G 1.4
12.9 G 4.5
8.8 G 1.9
9.7 G 1.9

28.6 G 0.9
18.3 G 0.9
16.5 G 6.1
8.8 G 5.3
7.9 G 2.5

24.3 G 1.6
13.2 G 3.5
16.5 G 1.0
6.2 G 0.2
7.1 G 1.4

26.0 G 1.0
14.1 G 1.5
14.5 G 1.7
7.4 G 4.7
7.4 G 1.0

28.8 G 1.3
15.5 G 1.4
15.4 G 6.7
6.5 G 4.3
7.4 G 1.7

27.7 G 1.9
14.9 G 1.4
14.1 G 5.0
6.8 G 4.0
7.2 G 1.0

27.1 G 1.5
13.8 G 2.1
19.8 G 9.3
9.0 G 6.0
5.6 G 1.5

26.5 G 2.4
13.5 G 1.1
13.1 G 4.3
8.4 G 3.0
6.0 G 1.4

Measurement points (see Fig. 1); cadaver (N ¼ 12: male 6, female 6); dry skull (N ¼ 28: male 21; female 7).

that the radio-opacity peripheral to the foramen, as
seen on a radiograph, was produced by the entire
canal after anatomical dissection, and not the genial
tubercles as previously reported. In our observation, mental spinal foramen (LF in the midline of
the mandible) connected with mental canal and occurred only 12.8%. We obtained the reported diameter of spinal foramen is above 0.4 mm in the
minimum permissible size from dry skulls. Therefore the low frequency of occurrence in ‘‘mental

spinal foramen’’ was found in our study from dry
skulls.
Mardinger et al. (2000)6) found that the incisive
canal was undetected by radiographic observation
mainly because of the bony structure in the mental
region of the mandible. Muraiwa et al. (2003)9) and
De Andrade et al. (2001)2) also pointed out the risk
of damage to vital anatomic structures, such as
the anterior looping of the mental nerve and distribution of incisive nerve, in surgical procedures.
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of the bone structure in the mental region containing a branch of the incisive canal, such as the lingual canal. Therefore, the appearance of lingual
and mental spinal foramens by CT imaging can
point out possible risks of injury to vessels and
nerves in the mental region.
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